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THE 	PROTEIN FOOD PROMION SEMINAR
 

• 	 Aware of the need for the developm._,nt of the food processing
industry in Thailand and the considerable recent advancements 
made both here and abroad-in the fields of food sciences, fool 
technology, and nutrition, and aware of the long range beaefit
 
that 	the people of Thailand could derive from improved, nutritious,
 
protein-ri&h, yet inexpensive foods fabricated from indigenous
 
food 	sources,
 

Recommend s 
That the Governm-ent of Tbailand institute the measures n;d-a CCo 
stimulate the food processing industry in Thailand to adopt ncw 
technologies and fresh approaches in the development and 	 commercial 
promotion of nutritious, protein-rich foods.
 

I. 	 Recognizing that opportanity for thie expansion of inexpensive, 
high-protein, processed food products will depend ultimately 
on the amiple availability of suitable food crops and indig
enous raw food resources, 

Recommends
 
I That the Government of Thailand:
 

a. 	 Strengthen and clarify national policies pertaining 
to food and nutrition.
 

b. Carefully consider the priority needs of food and nutrition
 
in all aspects of national and regional planning. 

c. 	Encourage research and development and increased production
of high-protein vegetable food crops with special emphasis 
given to soy and i.ung cultivation°. 

d. Explore ways of increasing the production and haresting 
of fish and shell fish, and expand technological utiliza
tion leading to convenient and practical preservation, 
proc. 	ssing and distribution of these foods. 

e. 	Study problems and obstacles inherent in the raising,
transportation and slaughtering of live stock, theand 
processi ig cnd mazrketing of meat and n t products with 
the aim of improving the qucilfty of tha products and 
their genera! availability at reasonable prices.

f. Cot tinue to study and promote methods for increasing
 
the production and availability of marine resources,

fc-.7l, egg, uat, and milk products --ith due regard 
to couiparative cost relative to other sources of 
protein. 
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II. Recognizing that the most serious effects of protein deficiency
 

occur in young children and that these damages may persist into
 

adult life impeding the proper mental and physical growth of
 
the individual and thereby limiting his capacity for develop

ment and productivity,
 

Recommends
 
That the Government of Thailand and its appropriate agencies
 
emphasize and support programs aimed at increasing the protein
 
consumption of young children, and specifically recommends:
 
a. 	The research, development and marketing of high

protein inexpensive nutritionally adequate food
 
suitable for bridging the transitional period
 
between breast feeding and adult traditional
 
unprocessed foods; for want of a better term
 
these are usually known as "baby" or "weaning"
 
foods.
 

b. 	Expanded education of the public in the benefits
 
derived from increased consumption of high-protein
 
foods, and in the dangers of protein deprivation
 
in the young child.
 

c. 	Support for the development and partial subsidy of
 
mass supplemental feeding programs in school and
 
preschool children, including the programs administered
 
by the Ministry of Interior.
 

d. 	Relating nutrition activities with the existing mother
 
and child health program in order that the mother and
 
child will benefit.
 

e. 	Expansion of child day care centers with programs
 
for supplementary feeding of high-protein foods for
 
the preschool child and education of the mothers
 
in the benefits of proper diet and good nutrition.
 

f. 	Support for programs of voluntary family planning
 
so that each child of a family should have the
 
opportunity for, and the benefits of, a more
 

adequate and nutritious diet as well as the chance
 
for education, self advancement and fulfillment.
 

g. 	Studies into the methodology and infrastructure
 
for the preparation and delivery of foods for
 

institutional feeding programs, considering
 
systems such as ccntral kitchen and distribution
 
by catering services.
 

IV. Believing that the stimulation of greater investment and more
 
innovation in the field of high-protein food processing will
 
require, at least in the early years, a program of education,
 
research, support, and incentives for the food processing
 
industries to stimulate promotion and marketing,
 



Recommends
 
That the Government of Thailand:
 
a. 	Provide increased funding for relevant research Jn the
 

fields of food science, food technology and nutrition.

b. 	Vigorously encourage and support the development of
 

Thai institutions to introduce new knowledge in
 
food sciences and food technology, food economico
 
and marketing, particularly stressing development of

those institutions that will extend their applice.ion
 
within the Thai food processing industry.


C. Provide incentives to food processing firms to risk
 
investment in the development and marketing of
 
inexpensive protein-rich food products.


d. 	Support the development of a strong, viable and
 
responsible association of food industries in Thailand
 
to work with appropriate government agencies towards
 
the improvement of food processing and food produccs,

food promotion and marketing in Thailand.
 

V. 	 Realizing that the proper expansion of the food processing
industrywill require increased vigilance and perhaps greater
regulation by the government in order to protect the responsib]
investers from the exploiter and in order to ensure prcper and 
economic food value for the consumer, and at the same t;ime
appreciating that overrestrictive regulation can stiflt
 
legitimate effcrts,
 

Recommends
 
That the Government of Thailand:
 
a. 
Review its existing laws, regulations and standards
 

pertaining to food, food processing, and nutrition.
 
b. 	Activate and strengthen a National Coordination
 

Committee of Food and Nutrition and charge the
 
committee with recommending uniform, realistic.
 
standards for foods and nutrition.
 

c. 	Strengthen the quality control mechanism of the
 
competent services with adequate laboratory facil
ities and man ir with the required number of trained
 
analysts arfd inspectors.
 

d. 	Actively seek the participation end advice of the
 
Association of the Fuod Industries in the review and
 
establishment of standards and regulations pertailLing
 
to processed foods.
 

e. 
Establish and enforce regulations and standards for
 
foods and nutrition that are realistic, obtainable
 
and enforcable yet not overrestrictive to the point

of interfering with legitimate, responsible expansion

of food industrial sector.
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VI. 


VII. 


VIII. 

Aware that traditional, universal foods, such as 
rice and other
 
grains, can be substantially improved in terms of protein quality
 
of nutrients,
 

Recommends
 
That the Government of Thailand carefully follow ongoing studies
 
in Thailand and elsewhere in reference to lysine fortification
 
of rice in order to evaluate this-method fully as one of the 
possible strategies for combatting protein malnutrition.
 

Appreciating that Thailand is making significant progress in
 
the fields of the food sciences, food technology, and nutrition,
 
recognizes at the 
same ti:ie that there is still limited human
 
and physical resources 
in the country for developing the many

aspects of protein food dcvelopment and promotion and therefore,
 

Recommends
 
That the Government of Thailand: 
a. 	Continue to 
seek technical and material assistance from
 

abroad through the appropriate bilateral, international
 
and voluntary agencies.
 

b. 	 Continue to send trainees abroad in order to perfect
 
their skills and knowledge.
 

c. 	 Expand relevant job opportunities and incentives for 
scientists, technologists and marketing specialists
 
who seek careers in these fields.
 

Appveciating the excellent cooperation and coordination that 
exists in Thailand between the maay ministriec and government 
agencies who have collaborated in the organization and presenta
tion of this seminar to develop and promote protein foods,
 

Wishes
 
To compliment the Government of Thailand on this achievement 
and to urge continued and enhanced interagency and inter
national collaboration on the many problems and cha*V.enges 
in the field of protein food promotion and its re!;tic .ship
to the economic development and the welfare of the ir:,iple 
of. Thailand. 
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I am indeed honoured to be able to open this seminar 

on the Promotion of Protein Foods. The seminar is the result 

of the joint project for protein foo, development which has 

been conducted by Kasetsart University and the Ministry of 

Pullic Health over the past two years. No-. .ie are in the 

third year of the project, 

This seminar will show the work a(co-mplished so far 

and will chart the course [lor fuLure achievements that will 

be beneficial to the mass of the people, industry, and mar

keting. This will also assist those in the low income bracket 

by providing them willh nutritious food that has a high protein 

content so that they may live well on inexpensive foods that
 

are within the dietary system of the Thai peoples.
 

The report of the Chairman and the film making up
 

the report show -hat the work conducted so far has been succ

essful. As head of the Government I would like to tender my
 

thanks to all who took part. May all the parties in this pro

ject co-ordinate their efforts even more to accomplish more 

for ti°,e benefit of the Thai people, If we are able to provide 

people at all levels with high protein content foods, the Thai 

peoples will be strong and in good mental and physical health 

and they wi.l be able to take part in the future administra

tion of the country.
 



Funds available for the project are 
small. The
 

Department of' Technical and 
Economic Co-operation stipu

lated a budget of only 3. million baht for the complete
 

three-year project though another 5.2 million baht 
was
 

given by the .dmlnistration Committee for International
 

Aid, making a total of 8 
 . -lion baht or 2.9 million
 

baht per year.
 

Though the funds available are small this does
 

not mean that the project itself is considered as being
 

small. The Government realises this is 
a project that is
 

linked with the happiness of the people. Promotion of
 

good health o the 
people is of primary importance in the
 

works being undertaken by the Government, but there are
 

man-, ficets o"' this work as 
 can be seen in the National 

Development Plan and 
Projects.
 

This part"cular project incorporates the subject 

of the supply oC nutritious food to the needs of the people, 

and the Government, through che Council of Ministers, con

sidered and accepted the principles of the nutrition pro

ject as put forward by The Ministry of Public Health at the
 

meeting held on October 27, 1970
 

It is my sincere hope that all present at this
 

seminar will co-ordinate their efforts to the their ability,
 

and in this respect they have my best 
 iwishes. All units
 



will utilise the results ,of this seminar to co-ordina'e
 

their works in the objective of benefiting the Thai people
 

with the primary aim of providing ei-e:-.th rnd happinsss.
 

If the people of today, P nd in particular the 

children both of today and tom~orrow, ar!- aole to obtain 

food with high nutritious t Thaila .d will havev aue, -e 

many men of high intelligence. There will also be co
operation in the develorment of the coitry, teCieclooDo oe a ir t L. coIIn deUlo 

ment of the people an,. so on. If there is co-oeration 

and co-ordination in all things then there is no quetion 

that the country will benefit. I expect that "."s seminar 

will assist in bringing forth this.
 

Finally, T should like to thank all of you who 

are present, all the works units taki.ng pe -t ] ,i the oro

ject and those ,ho arranged this seminar. I also wish to 

thank the Administration Committee ard those scientists
 

from overseas who are attending this seminar
 

Now is the time for me to declare the seminar
 

open on the subject of "The Promotion of Food with high
 

"
 Protein", arranged with Th'e co-operation of Kasetsart
 

University and the Ministry of Public Health anO for me
 

to encourage all those who are engaged in this work.
 

http:ei-e:-.th
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This seminar on "PROTEIN FOOD PROMOTION" !-.. Icon .rrv:'gcd jointly 
by Kasetsart University and the Ministry of Public Health in according withi 
a resolution passed by the Council. of Ministers. 
 ".'e-alf of both agencies
 

would like ':o take the opportun ty to relate the evente leading to the hol

ding of this seminar. 

Thailand is a country that is located in what is known 
as "The
 
Golden Peninsula." T-e country is divided into four regions with a total land
 
area of 514,'700 square killometres. The average population density is 
51 per
 
square killometre. The staple agricultural products 
are rice,maze fiour,t-:,
ioca and green peas. All are carbohydrate foods. 
 The birth rates is rather
 
high at 3.2 ner cent. 
 On the other hand the annual per capita income at soife 
2,r%0 baht is rather low. Frrr, t'is annual income 46.6 percent goes on
 

buying food.
 

,o ecent survey shows that some 17 million of the total population 
of Thailand falls in the 3,OnO baht or lower income b,-acket. Further, over 
the past three years food costs have increased 20 pei cant Thc growth r .te. 

in the percentage of breast-fed babies is very low when compared to that , 

the United States,
 



This low average income, as detailedm means that there
 

is a nutritient deficency diet prevailing in the North, North

east, South and Central regions of Thailand. This is especial

ly true of Bangkok. The results of this deficiency is that the
 

children are not healthy, their bodies do not develop fully and
 

they are vulnerable to disease. Protein plays a very signifi

cant part in all this.
 

A body who has a protein deficiency just after weaning
 

will have a defective nervous system and the brain will not de

velop as should be. A child in the two five year age bracket
 

who is protein deficient will not have a well built physique.
 

Some may have skin that peels off, which is a sure sign of a
 

nutrient deficiency, especially a lack of protein. Protein de

ficiency poses therefore a most important problem.
 

To overcome this problem, the Protein Development Pro

ject was established with work co-ordination between the Nutri

tion Scientists and Kasetaart University. The aim was to pro

vide high protein food for distribution by the Department of
 

Health. Cheap raw materials were selected such as green beans,
 

soy beans, na-din fish and oysters, with the objects of produc

ing enough of such foods to meat the demands of the public.
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kilos of cookies a day. We still need a lot of equipment but 

are making the optimum use of what we have while awaiting the
 

additional equipment. All that can be done according to the
 

nature and necessity of the project is being done. A lot of
 

the work being done at present is manual labour in conjunction 

with the equipment used, most of which came from the Preserved
 

Food Organisation.
 

Another product we produce in addition to the cookies
 

is soy bean noodles. This type of nood.'.e requires the use of
 

fewer eggs, has a low production cost but is as prctein rich
 

ad has as high a nutritional content as the nooIles made from 

eggs. These noodles are also sent to the Child Nutrition Centres
 

but we are also doing market tests. In the manufacture of these 

noodles we use a Japarese process. Methionine - lyci:le - aminlo 

acid is added. After miying, the dough is rolled into balls, 

then divided into dish-size portions and cooked by steam. This 

is convenient for storage and transportation.
 

In addition to soy beans we are also experimenting 

with green legumes. At present these are being used for the 

production of jelly noodles and sarim flour. These green le

gumes have a 24 per cent protein content. The industrial 

plants using legumes in Thailand discard this protein content. 



In the initial stages of th s research oe exptri

inented by trying to extract the protein by ciidinating the 

carbohydrate content. The extracted protein was then rtixed. 

This led to the p'oduction of a synthetic meat called "TZ- "< 

Meat" mairily costitutiyig green legume protein, soy Leal 

protein, fish pon,,)der and additives of methionine-lycine and 

vitamins. This mixture is rich in protein and of high nutri

tional value. It has been analysed in the United StEates an,] 

fcun( to be satisfactory. Kaset Meat has as high a nutri

tiona]. value as animal meat. 

Due to the limi.tations of the equipment that ,,e 

have we car only at present produce this in ground meat form, 

and cannot produce such things as meat chops etc, but it is 

useful in producing such dishes as Kacng Son Bot. sd Mu. Siqp 

Plat Phrik. In its dry form the protein content is r0 Ier 

cent, - when mixed with water, 20 per cent.. It may also be 

used in such dishes as Kieo Klop Yat Sai and meat bread. In 

fact we have prepared a menu of 30 dishes from this "meat". 

The average cost is one fifth of the cost of sing meat. The 

analysis report from the United States was very satisfactory.
 

Kasetsart University produces many finished food 

products. These are used for market testing and as a pilot. 

industry, they include cheap, protein-rich baby feed, and 



cookies which are useful for such energy-using sportsmen as
 

footballers. Saset Protein is made with and without fish
 

powder. 

The condensed soy bean milk and the other products 

are produced to satisfy demand especially from those In the 

low income brackets. The Ministry of Health distributes 

Saset Protein to 2,500 children through 25 nutrition centres 

in four provinces. After two years the results are very 

satisfactory and we have seen children eating these foods 

become much healthier.
 

The nutrition centres of the Ministry of Health 

not only provide fond but also teach the children to be pa. 

triotic, to love their felloos and to train them in hoxj to 

stay healthy. The centres also train mothers in cooking, 

teachinr them the values of hygiene and order, and how to 

provide a balanced diet of high nutritional value at a low 

cost. At the beginni&: , of the programme the Health Depart

ment found that children from low income families on a.nu

trient defIciency diet were numerous all over the country, 

In addition to providing food, the Nutrition Centres also 

teach the children to read and write and the value of order 

and hygiene. They have thus set patterns for other official 

units to follow. If sufficient funds were available, the 



children of Thailand would all be healthy enough To .ovi: 

the future manpower of the nation. Most of the children 

need protein-added food, equivalent to 1.5 grammes per kilo 

of body weight. 

The Ministry of Health had a budeet to the value 

of 0.50 baht per head to procide food. Oyie half of thi:s sun, 

went to Kasetsart University to produce thc prof,-in ::-Cit VOs 

for three meals a day for the children over the past two 

years. In the coming year, the third year oV the pr'oject. 

the Department of Technical and Econoi-.i*u Cc-cperaticon ;ill 

make a grant of 0.75 baht per head per day. This su. will 

be equally sharrd by both un:its. This h",igoher rate .ill not 

only permit better food for the children 1ut will also per-it 

a wider range. In practice it is not only the cliiloren w'o 

L-nefit but also their parents. The Nutrition Centres 1.'.t;1S 

serve as models for future planning. It is therefore s m:';Li: 

pleasure to hear that Your Excellency has raised this Nutri

tion Project of' the Ministry of Public Health to a nation-al
 

level.
 

Kaset meat can be a substitute for pork and chickc.
 

and, as the cost is only one fifth of that of natural meat.
 

the children will be able to obtain food of greater nutri

tional value. They will be happier and helathier.
 



During school terms we distributed food to cl!J.idren 

at 25 Nutrition Centres in four provinces. In the second 

year of the project there was a mar'ed improvement in the 

health and appearrence of' the children. A. survey made by the 

Health Department showed that the .eieht, heip:ht, and brain 

develo.e!.It of th'e children had improved over this perio.. 

The protein additive had done a good job in health develop

mont. For this reason, I would like to turn over the results 

of the pilot project to cominercial and industrial concerns. 

Our aim is to use local ra- materials to produce 

synthetic meat w ich Ale having a high nutritional value 

is cheap enough for children of families in the low income 

bracket. The Ministry of Health is confident that this will 

increase the health of' the children. It is also good to see 

how parents are actively participating in this project. It 

is now possible to educate the parents also to be well fed 

and to train them to ensure that their children are kept 

healthy for the benefit of the nation.
 

The Nutrition Centre at Nong Kaeo Commune, Roi Et, 

has just been opened with funds received from the Ministry
 

of Health. Kasetsart University understands the importance
 

of this project and and is therefore molre than willing to 

assist.
 

http:develo.e!.It


There are other bodies not strictly included 2fl
 

the project but .ho vive the fullest co-or tion, The
 

Education DEpartipent providrs lunches for 
chilcren at
 

Phibun Uppatham 
 and Wat Phra Si Maho Thai Schools. Each
 

school employs two cooks. These cooks 
 have been ts,.+ to
 

make dishes with the protein ingredients furnished L, Kase.
 

sart Uniiversity. 500 students every 
 day 7f-t a meal :.
 

baht each. Each meal contan- ri not less than 3C 
.rarm,
 

r te in. In the in, tial staces. this food ,as urepu.d
 

iasetsart University and sent 
 to the schools for cildren
 

aged twelve to fifteen. Children in this agle group have p-oo"
 

appetites and need a lot 
 of food so they gla l. buy the 1.: 

baht Kaset Meat, They 
are also given a 200 cc w'lass of soy

bean milk. Sometimes they ask for more.
 

The principal of 
t.c- school and the Education De

partment co-opcrate enthusiastically in 
c..e project. Tf t"
 
service can be <:e..dod to every sch_)ol, roh:. chi dreI ,,Jo, 

be able to have a sufficient quantity of food. 
 In ad-ditiou
 

,.o proviJilng lunch for the chi Ldr'en, 
,e have .eco. ,':ied te 

Seaen School 9:; they provide, condene., d soy-bean i1. , i.L: 

hot 1,1;at er wi 1- lhe ri 3 a -d they us, _
al. that e Kaset Me,-,a t.i- s'h,; 

,L.shes as Nau Sop Phat Phrlk. This school has 4 00 children
 

who are contented 
with the meals.
 



We verc asktu by the Educaion Department to 

e<, :ibit cheap nutritious food at Sai Nam Thip School. This
 

we now do and the children are permitted to try the food.
 

Over the past two years, the work has proceeded
 

well with the co-operation of the two units concerned,
 

namely, Kasetsart University and Department of Health. 

The project is now entering its third year. The Depa.rimueit 

of' Technical and Economic Co-operation has provided 3. 

a total of 8.8
million baht and USOM 5.2 million baht, 


million baht for the three-year period. Many other official
 

units are taking part in this protein development project.
 

It is to assist in this work that this seminar on Protein
 

Food Promotion has been organised. The good work done pre

viously has thus resulted in this seminar.
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Your Excellencies Distinguished Guests, Ladies and
 

Gentleman;
 

Protein-calorie malnutrition is recognised as the
 

major nutritional problem in the underprivileged segment of
 

the world's population. In Thailand, while the diet may
 

provide acceptable levels of protein and calorie, the fact
 

that over two-thirds of the protein is of vegetable origin
 

warrants consideration for its improvement. The problem of
 

protein malnutrition in younger age groups attains even
 

higher magnitude when feeding practices for infants and young
 

children are examined.
 

Though breast-feeding is common in rural areas, one
 

may find that complete weaning does not occur until after two
 

or three years. Meanwhile supplements, of which rice consti

tutes a major ingredient, are given. The young child is
 

usually fed the same diet as that of the adult members of the
 

family. It is not uncommon that he may even get less share
 

of' the family's diet due to cultural and socio-economic rea

sons. Because of the fact that children are particularly
 

susceptible to protein deficiency, feeding practices, coupled
 

with generally unhealthy environment, especially in rural
 

areas, result in the invariable existence of malnutrition in
 

this age group.
 



Since protein malnutrition in young children will
 

result in decreased physical growth-and possible retarded
 

mental development, the question of protein imporvement in
 

the child's diet requires serious consideration. The Govern

ment of Thailand, recognising the importance of the problem,
 

has recently adopted a national Food and Nutrition Policy
 

which encompasses various fields of development. Among these
 

is the development of' low-cost protein foods utilising local
 

food sources.
 

The improvement of the protein intake of the popula

tion, both quantitatively and qualitatively, is possible
 

through the use of protein-rich supplementary focds. However,
 

these foods should be locally produced and should have an
 

appetising appearance and 
taste in order to be widely utilised.
 

The protein content and amino acid composition of the foods
 

should be geared to satisfactority suppleent wtiat is lacking
 

in the population's diet.
 

With this 
concept in mind, the Government of Thai

land has initiated a Protein Food Pevelopment Project with
 

the co-operation of USAID, in order to produce inexpensive
 

protein foods for the nutritionally vulnerable group of the
 

population.
 



The progress of this project up to date could be
 

said to be very satisfactory. A number of protein food pro

totypes have been developed and are being put on field trial
 

in rural areas. According to the plan, the products that
 

pass the test will be introduced to the food industries for
 

commercialisation. In order that the takeover orocess is
 

effectively carried out, the interested food manufacturers
 

should eventually be organised to themselves conduct research
 

and undertake commercial promotion of the foods. Needless to
 

say, any product which could be considered satisfactory must
 

be low enough priced to reach the most needy segment of the
 

population. Last, but not least, the necessity of having a
 

definite plan to promote protein foods must be under scored.
 

The organisation of this seminar is one of the means
 

by which the Government hopes to stimulate food industries to
 

take up commercial development of protein foods, and to
 

monitor the needs of the industries in such development. It
 

is believed that only with an extensive intercharge of ideas
 

and experience can a good and effective promotional plan be
 

developed,
 

It is considered a privilege for the organise's that
 

this seminar is participated in by distinguished and knowledge

able personalities in the field of food sciences and nutrition,
 



and by a great number of interested food industries. both 
foreign and local. 
The Thai Government hopes that one of
 
the outcomes would be that the food industries will become 
aware of the problems that confront all of us 
and will con

sider taking pa!'t 
in this vital development. Farthermore,
 

in the administrative field, 
it is hoped that useful. recom

mendations on promotional work for protein foods will be
 

put forward,
 

In conclusion, I would like to convey to you all 
my best iishes for the success of the seminar. For those of 
you who are from abroad, I wish your stay in Bangkok will be 

a pleasant and memorable one. 

Thank you.
 



CLINTON OSCAR CHICHESTER
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RECENT PROGRESS IN PROTEIN FOOD DEVELOPMENT
 

by C.O. CIICIIESTER
 

The development of 'rotein Foods have now entered the second phase in that
 
in the development, new foods make much better use of the marriage of food
 
technology and nutrition. In most cases the recognition that nutrition sup.
plemention is preventive and therefore new and modified foods must 
fit se ,
 
ral cr1 :eria. 
 '.ev must he acceptable to the target populatinn. They shoui.;

not rai ly alter the dietary patterns. They must he desinie,' 5rom1 IPCeITI-1;
 
on an economic asis with consideration given not only to the an;soi.,l cast,

but the economics of the area. far as
And they should as pcn;(o uio ized
 
indigeneous resources.
 

It therefore follows that the recent developments have put increased em
phases on the -unctionality of the ingredients. The functionality in this 
case would include flavor, odor, physical characteristics such as texture,
 
water fat holding capacity and co' oatability with other parts of the food 
storage stability, etc. Several examples of protein products fittinT 
their
 
characteristics can be cited. 
 The desired functionality of protein component-.
 
must be considered in the initial phases of" development of foods.
 

Proteins may be tavlorcd to end usage in a large number of ways. Some proc.,
ing methods altering or 'nrearinp prntoins at low cost may he cited. Alte-a
tion of water, or Fat hindinr, capacity or similar characteristics ma' he at
tended by treating, of protein concentrated by chemical ,.,di"ier. sc' as oxi
dizing, reducing agents, or enzvmic trea!, ,rt are some of , :.etc . Tex
ture modification of proteins or protein con..ertrates may be achieved by chew: 
cal agent to change cross V:::in, ,-'nts, or by physical means such as roll
 
drying, e.x -. tion cookies, stren "in7: s-inning, freezinp, etc.
 

New protein suplies may be (lerve& from plant products which have not been 
entering investiFation -or human consumption such rapeseed meal,as linseed
 
meal, sunflower meal, from the legures such as mung beans, broad beans, bi, !,
beans, etc., 
from:: single cell sources, and importantly from marine sources. 
The sources should be considered as raw materials for a process which will 
produce at low cost, hi hly nutritional food which will meet 7> cm'nnumer 
likes. 
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PROTEIN AX7D PROTEIN FOOD SOURCES IN
 

RELATION TO NUTRITION PROBLEM
 

DR. ALYAN BAC''I B. Sc., 1BP, Ph.D
 
Ntrit. ,^v'er &
 
Assistant Director General. of Health Services,
 
uov':r.,,cnt nif India,
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Introduction
 

'rk.teini occupies a vital place in the diet of man. The unique place of pro
t.ein in human nutrition has beed recogni:ed for a very long time. It is no 
wonder that in protein deprivaticn the htunan system ,rGuld be badly affected
biochemically, functionally and structurally. The g:rave effects of protein
malnutrition in conjunction with calorie ce icen.cy haE. been -,ell documented 
during the last few years. The gravity of the problei: is more in the case of 
vulnerable Segments of '>ere .ro'. iopulationis an iroPortant feature. In;ar;tx, 
pre-schorl children, ..c.r;: and lac-oting o h.ers are the worst victims of 
protein-calorie mu]ntrition. Il.rge number of documents are available in 
the world literature to ir.dicate the rviges caused by protein deficiency in 
this vulnerable population various dCveloping countr.ies of the world. Two
third of the world'., 300 million pre-school chJ.1!:,. en live in developing coun
tries and most of them suffer from such grades of malnutrition as to retard
their physical growth and mental divel.opment durip their earl)' years. It is 
no secret that protein malnutritior in close association with calorie defi=
ciency produce by far the seversst damage both in quantity and quality to
 
the infants and young children in these countries. In the field of public
health, ,:rotein-cilorio . .. t-tion has been right described as problem num
1er ene. T" :.-re is a growing realization in various developing countries that 
the protein crisis can really be a serious impediment in the national develop
inert of these countries and that until and unless immediate and drastic mea
sures are implemented to takle this gigantic problem,, ll ether development 
efforts would be largely nullified.
 

The Advisiory Committee of the United Nations on the Application of SciencE
 
and Technology to Development has rightly poined out that protein problem
 
is reaching a critical stage in teh developing countries. 
 An early action
 
should be taken to close the present gap between protein needs and protein
 
supplies and at preventing :-m: more widespread protein deficiency in future
 
generations.
 

Of the 3 million children whc are estimated to die directly or indirectly
 
every year form malnutrition, a large percentage stiffer from direct and indi.
rect effects of protein deficiency. ilcre than 32 nilliom infants and children
 
under five years, suffer, freo. severe clinical protein-calorie malnutrition,
 
.,hich leaves tham highly susceptible to infectious diseases. The number of
 
sufferers from subclinical states must be colossal. It is, therefore, a matter
 



of great satisfaction that both at the international and national levels,
there has been a growing awareness 
 that the protein gap in the developing
courtries should be bridged immdiately and for which no effort should be spa
red. 
T,, some extent, the recent 'Green Revolution' )-n many developing countries
has hought in some comp.acency 
 in our efforts to fight malnutrition a feel.og which needs to be ztrongly resisted. .ith the existing low economic stan

.,, ,n most of hbese countries and the appallingly low purchasing power of,ts people, "'it. tl.c high infection rate and with the unsound weaning and
 
.i feeding practices 1nd on 
 top of' this, the lack of an effective food fisi i-iL,]tion i-Aachinery, the'green revclu!.J.on'anln %.11 not solve the giganticcontributes t-, the high mortality and morbidity rate of infants and pre-f chool,'hill population of almost souAh-es:zt countries.all the ,sian Increased.,gricultural production is one of the many ways of approaching the protein
problem, ihich can again be counter-acted to a large extent 
by rabid popula-Lion increase. India, 'c.r instance, has not been able to increase significantl.y the per-capita food availability inspite of green revclution in cereals 

and fair increase in production of other foods.
 

The close co- latioi betwecn infection-e:e,c the most active killer of chil
drcTr -7ii t e developming co titries and ralnutrition has been well documented 
in recent years. in fact, 1 large number of cases of malnutrition in the coun. 
try is dubled as manifestations of infections and as such true g tvity of mal
*,Ait-cilon is never recognized but is alway disg i.sed under clockthe of infac

i.on. Tie most common cause of morbidity and mortality in the young child p(, 
,uI:'t.on in most of the develoninu countries is officially declared as gastro
ti;testinai infections. .tudies in experimental animals including monkeys and
 
tarefiil cii-ical _',vestigaticrn in ran have clearly indicated the dual role of 
proto;, iulnutrition an- J:f.ctions in the etiolory of this condition. It .i.s 
acommon experience to observe i.n many out-Pat":,nt departments and clinics, 
'.;U , nIxnouiurished being 'treated' month after xr.onth with series of anti--biu
tics and drugs 
 for amoebiasis wit!0 not much effect. invariably, tLe patient 
is virtually starved during such treatment.
 

The infant and child malnutrition with high morbidity and mortality rate in the 
developing countries has a very great impact on the economic field. In alrcst 
all these countries, the population of under 5-.years segment constitutes more 
than 30% of the total population against 6-8% in developed countries 
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and as --:n. w developing ccuntries need 3 times more ecpmomic investement fr
 
the developmenrt of this economicaly non-productive child population. In ..

of harsh econenmics, t.s is an undesirable ecomomic ,rag on te country .%...

huge segment of. pon '2! v ;.rtua!1,1 non-prOdctO.e and in no way ccn
tri> ute:; 
to Z;. ': . ::V-72 ".,eathcr hadd, cnd.iderable investments
 
are to be :......... .- ,-itect and develop them e.g. in feeding, cti
thin?, . :0,-,i-ng and educatilg : . ,. Ilis non-productive segment should be

regarded a:. unfinished raw,.; .rial 
 for ultimate development into able human 
resources. In this context, t ..
s group of population is quite valuable. Unlike
 
most of the raw-materials for ultimate industrial development, this raw-materi.,i
 
as earlier, needs considershc investmcnt and icing time-lag bufore
these ca'nid he utilized. FromN pural ecomomical consideration. (ne is dismayed
to reai:.c 
chat these heavily invested raw-materials are either getting di ,in
tegaated or badly damaged for ultimate use 
- in otber words, the high mortality

and the permanent physical and mental 
damages in the child population. It is a

known fact that about 40% of all deaths in the developing coumtries is in the
 
age group of 0-5 ;ars and about half the number of deaths in the country is ofindividuals under 19 years of age. 
 In developing countries, these fogires very

between 4 to S. A little thought on 
this point will convince anyone about th

tre,emdpis economic drain on 
the economic resources. ;cfere t:hcse unfortunate 
children could be productive and assest For the country, tey die and as 
men
tioned earlier, :alnutrition singly or in combination with its best ally 
- infec
tion - is at the root of this tragedy. An estimate made some 
time back indicate

that 22.5% of national income of pre-independence Inia was required to rear

children who would not 
live long enough to make a productive contribution. It is
 
a well recognized fact that behind this tragedy, 
 rotein malnutrition plays a
vital role ..en one considers the question of those who do not die but who live

with the long term effects of protein m alnutrition, especially retarded muntal
 
and physical development, te real significance of the harrowing state becomes
 
more clear. Again, in economic terms, nt only the children continue to be

unproductive for the country but they need further investement for their rehabili
tation as liabilities for the country
 

Seriou;ness of protein nrc lem -

!rotein malnutrition is just one 
among a large number of deficiency states
 
commonly prevalent in the developing countries. Why then, do we give so much
 
importance to protein nalnutrition in evolving action programmes? 
The following
 
are important consideration in this respect:

(a) Possible no other nutrient deficiency can cause such wide-spread

damage to the human body in all its aspects bio-chemically, functionally and
 
structurally - vs protein
 



malnutri ion. Ine serious effects of protein deprivation on skin, hair, muscles,
blood, Lones, liver, intestinal tract, pancreas, endorrine organs and the brain 
are well documented. In recent years, there have been a large number of investi
gations co-relatein t';e effects of under-nutrition and especially malnutrition
 
with brain function ar! learning capacity. It is, therefore, a matter of very 
great concern to ill pianncrs of human resources when one realized the effect of 
protein malnutrition in causing mental retardation and especially the 
findings

that i such conditions a.re not treated promtly, brain damage can be irreparable. 
Not on]: experimental studies but the field studies among under-nourished chil
dren in Mexico, Cu, temala, Kdia, COile and a number of othor vountries incicate
 
the potential seriousness of this finding. irotein malnutrition may also be a
 
iactor in the poorer school performance. In vadUtion to this wide-spread damage,

the distressing feature of protein malnutrition is the tendency to produce long
 
term effects. Almost all the organ damages mentioned can very commonly reach
 
a stage of no-y:turn if nutritional rehabilitation is not instituted promptly,
 

(h) (:linically, rotein malnutrition is the most elusive nutritional 
disorder and can he regarded as a great 'imitator'. it is extre.ely difficult 
to assess the incidence of protein nalnutrition amongst infants an! yound children 
with a fair amount of accuracy since the manifestations very cften remains unde
tected :,d arc wrongly diagnosed. Piagnosed. Kedema is treated for kindnev dis
sorder, dLrmatosis treated for eczema, Cii, rrh, treated for am9ebid or bacillary
dysentry and so on The actual incidence of protein calorie malnutrition must 
be many times more that what can be gleaned from the usual medical records of 
most of the developing countries where facilities for proper clinical diagnosis
 
ranely exist.
 

(c) Protein malnatrition is the greatest ally of another killer of chil
dren - tK'. infection. Any programme for nutritional improvement will be of no 
avail unless and until measures for control of infections are simultaneously
implemented. ;,s immunization programmes in children can, t.v.,c r,-, ,'ro 
regarded as a strong support for nutritional prcgramnes. it is a: unortunate 
fact that in countries protein-c::ric malnutrizirn is of high incience, the 
infection rate is also high with the usual unsatisfactory environmental condi
tion:;, T take up the problem of Protein malnutrition will repuire simultan
eously a programme for the control of infection, "n approach which is economically 
more expensive and logistically difficult for a develop. .',uptry. 

(d) Ameliorative programe for .:'roein malnutrition is bhe most dif
ficult tn implement both economicilly a:c logistically, Lucr:ving aside the ques
tion ef nutrition 6ducation, Shich can in the long run take care of almost all 
nutritional deficiencies (goitre is an exception), short term ameliorative 



m:easures are quite feasible against many of the deficiencies. Such mea
sure agsinst protein anInutrition is an extremely difficult taks. An 
exampl wculd clarify this point. In India, the incidence of Vitamin a 
deficiency causing blindress is extremely high in certain regions of the 
..ountrv m.iog 10 to 21,000 children blind every year from Keratomalacia 
Sinv.lity, nutritionai anaemia has been a public health problem since 
not le.s thian 70 % of all child-bearing woman suffer from moderate to se
vere irms of anaemia, causing heavy morbidity and mortality. The Govern
mene if India has implemented two prophylaxi; programmes programmes pure
ly as .-a emergency measure to prevent this huge morbidity and mortality, 
In the frst onc, massivo doses of Vitamin A is being given to serveral 
mi llion pre-schoo.i children in certain parts of the country every six 
mcnhe and in the iatter zapsules of iron and folic acid will be used for 
a bianket coverage of all pregnant and lactating women in the country. 
To think of such a prophylaxis emergency programme against protein malnu
twition wili be a far more difficult task if not impossible, both in terms 
of fund and logistics. 

It Is thus apparent that of all the nutritional deficiencies, the protein 
ciisis should receive the highest of priouity in our effouts to solve the 
orobltem of malnutrition. Ile matter is further complicated by the fact 
chat this type of deficiency is unfortunately coimnon in that segment of 
the population where food habits and dietary practices are extremely
 
rigid and are influenced by taboos and prejudices. Any programme for
 
progein suppelmentation will be of no avail until und unless an intesiue
 
nurition education is implemented simultaneously.
 

Possibic easuzes to bridge protein gap
 

What are the measures which can be adopted by a developing country to
 
rectify this unfortunate situation?
 

If is an acaepted fact that increased production of food will, by and
 
lafge, take care of both.the calorie and protein deficit, which so inter
linked in causing protein malnutrition. However, as has been mentioned
 
earlier, piotein malnutrition is a very. complex problem and the simple
 
measure of increasing food production will not automatically remove the
 
piotein probelm in a country. Moreover, to make a significant increase
 
in the calorie intake of a given population is a far easier task than
 
ro make even a fair increase in good quality intake of pre-school segment
 
of the population by the usual incrcase in agriculture production. Ine
 
crease .incereal intake is the cheapest and simplest means of increasing
 
both caoiie and protein intake. However, the protein in such case is
 
invaribile of low quality, needing some animal protein to upgrade the over
all pr.teinr quality. The difficulties in achieving an increase in the 
produ.tion of animal food is a known fact especially in under-developed 
countries where calorie shortage is also a proncunced feature. Relinance 
has, therefore, to be placed on vegetable foods rich in protein e.g. 
legumes and advocating judicious combination of cereals and legumes to 
upgrade protein quality. 



The production of protein rich vegetables foods which are normally a part 
of the daily diet, should therefore have the highest consideration in our 
efforts to bridge the protein gap Legumes (pul s) occupy an important 
place in this respect, since it is not pnily rich in protein but in combi
nation with cereals it has a very active supplementary effect on the pro
tein make up of the overall diet, Unfortunately, in some of the develop
ing countries, much greater attention is given on the production of cer
eals and not on this vital food. India has the distressing experience 
of having a steadily decroasing legume production, resulting in a lowering 
of net per capita avulability in recent years. As the green revolution 
is catching the inagination of the farmers with the new varieties of 
high-yielding cereals and with better facilities of irrigation, more and
 
morc lands under Wunes cuitivation are being switched over to cereal 
preduction and as a result the total per capita production and availabi
lity is precariously falling. This is a matter winch is now engaging the 
attention of the Government of India efforts ar-e being made only to pro
duce strains of legumes which would be higher yielding but at the same 
time quick maturing to make legumes more attractive to farmers on econO
mic basis. It has to bc reitherated again that an increase in the produut 
tion of cereals and legumes will naturally be the simplest programme
 
against protein malnutrition in developing country.
 

In this copnection, one should also mention about the newer strain of the
 
cereals which are being proaucted by genetic manipmiations, not only to
 
improve the quantity but also quality of protein with a better amino acid
 
makeup. Already in India and many other developing countries, intensive
 
efforts are being made with such varieties. Agricultural genetios has a
 
indeed a great potentiality in the fight against protein malnutrition.
 

In addition to the measures enumerated above, efforts should be continued
 
in all the developing countryes to locate other protein sources especially
 
from non-conventional scurces so that the total protein pool in the coun
try is significantly increased. This would be needed especially in view
 
of the very rapid rise in the population in most of these countries.
 

Amino acid fortification has also opened up a new chapter in protein tech
nology. Fortifying cereals with the limiting amino acids, especially ly
sine in case of wheat and lysine rid theomine in case of rice is being 
seriously considered. Several trials have been conducted in different 
parts of the world to assess the feasib.i.lity of lysine fortification of 



wheat. A trial in orphanages ir: Delha has just been r_ncluded and the 
data. indicate that fortification of wheat floui with !ysine at 0.2% level 
produces a significant increase in the weight gain of young children over 
a period of 1 1/2 years. A 3aige so- tria.[ in Lveai villages is be
ing conducted in T'nisia, TIhough cerr-al foitif '( iton Ijth -imino-acid 
can be an effecti.ve weapon in our effo.Tts against pruzein malnutrit:on,
 
the application of such to.hnTJquEs is beset WiLh .,verci difficulties. 
Firstly, these acl.no-acr.s ate fir-st tc bc: srcd aniynrhthe countries 
where fort ificatiun p,.ogriicos are tu -b- roplnced, cheneise, the pro-
gramme will not be economicca lv sourd,L .)'c condi , ,j.iusof these countries 
being essentially Yural, the logisti.s f' r such progrmaune will be extreme
ly difficult. In India, for example, fortification or wheat flour with 
lysine, if adopted, wil1 only benef L1he t11),1,1 i )opouiLon. The large ru
ral population grind their wheat in their own homes, 

Fortification of cereal producro wich groundnut ilour to i- ..rease the pro
tein content is anciuhcr measure-_ A project has been implemented recently 
by the Govea-nmnnt of India to fortify wheat flour with S% pea-nut flour, 
minerals and vitamins a pilot procein in four metropolitan Litii-s of India. 
This is being introduced with considerable.marke.t. proinoTion drivw. The
 
idea is to assess whether common man, after being awarc of the importance
 
of nutritions food, agrees to buy such food from the market, ,ven though 
it might cost more than the ordinary unfortified food. 

Location of other non-conventional sources of protein and -heit promotion 
Is at the moment, receiving highest consideration in various parts of the 
,orId.
 

Fortunace)y, nature has provided ample resources form which protein can be
 
utilized for human nutrition. Already great advances have been made in
 
these fields indicating the great potentialities of protein from non-con
ventional, sources like oil seeds, leaf-proteins, petro-protein and fish
protein concentrates. In India, considerable progress has already been.
 
made in the production of infant and weaning foods from.peanut and soya
 
flours and candies, biscuits and protein beverages.utiluzing pro-ein iso
lates. Milk availability has been considerably stretched by toning miak
 
with vegetable protein a product designated as Lactone. The dynamic role
 
of the Central Food Technological Research Institute at Mysure under the
 
leadership of an outstanding food technologist, Dr. H.AB. Parpia, has
 
not only been appreciated in India but in the international field as irell.
 

There are some definite pre-req#isites before such a step can b.-. a success. 
These have been focussed recently as a result of severai failures in the 
use-of such processed foods from.non-conventional sources - either in the 
commercial or in the social and health welfame fields.
 

(a) The acceptibility of such a food has to be firmly escablished be*ore 
this can be launched either.on a.commercial scale or for large scale nu
trition programme. Success of a processed food on a pilot scale trial or 
on laboratory scaleis no guarantee for.its success.. Very few processed 
foods of.such.nature have really.become.commereially successful, entirely 

.on 	the basis of nutritional suppriority. The main abstacles io the succ.ess
 
of these products are the foilowing:

http:either.on
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i) Lack of market research to determine the main form and man

ner of presentation.
 

ii) Lack of promotional efforts; and
 

iii) Insufficient understanding and support by Government.
 

In fact, my experience in India for the last 25 years prompts me 
to state
 
that mone of the efforts in the past with such foods for supplementary

feeding programme has been really a success. Obviously, the promotional

and educational aspects of such food vere not properly appreciated.
 

(b) As mentione6 earlier, protein foods ace clasely associated with in
fant foods and weaning foods and as such possibly the need for nutrition
 
education and active promotion of such foods is highest. Nutrition con
scioujness of the consumer is of highest importance in this Pastrespect.
experiences have shown that during famines in India, feeding programmes

for affected population with unfamilliar nutritions foods like CSM or Ba
laher, did not attract sufficient beneficiaries whereas other contres do
ling out only rice gruel or very diluted milk were literally invaded by

such people. 
 Even in normal times, an awareness of the importance of nu
trition for the maintenance of health is the crucial point in the selec
tion of family diet. 

The private food industries in the country can contribute significantly

in this direction. Th-e food industries in the private sector in India
 
have made a laudable move in forming the Protein Food Association of
 
India with the primary ol)jective of producing protein-rich foods for the 
people. The Association has very rightly decided to 
launch mass communi
cation campaign in nutrition and as a pilot project has taken up two States
 
in India where intensive campaign through daily newpaper insertions, radio
 
and telveision boradcasts and films. 
 The Ministry of Health. Government
 
of India, in collaboration with the Filis Division of India, is in the
 
process of making ten short films in nutrition each of 3 to 4 minutes 
duration and dealing with a particular nutritional problem and how to 
avoid through right food. These films in 13 regional languages of India 
will be released through the national film circuit all over the country 
so that ever), cinema-goer in any part of the country-either rural or urban 
will always get some nutritional message. In addition to the mass communi
cation campaign, nutrition education in schools, to women and youth 1.san 
integral part of the nation-wide Applied Nutrition Progr ...
 

c) Promotion of a particular type of nutritions food can only be done
 
through suitable infra-structutre. In case of protein-rich foods such
 
infra-structure is a 'must and can be profitably oriented towards mothers
 
and child care centres. Experiences in different developing countrics
 
have shown clearly that if promotion is done through such centres, where
 
the mothers come already motivated to learn from the health staff, commu
nication becomes much easier. 
 In various countries, experiments a.,-,
bei.jnp 
conducted through 'child care' centres, where hhe mothers are :ni, '..o pn,
ticipate in the total care of the children. In India, a new sei-,.. kne(..i .s
 
'Balwadi' (Childrens' Home) is already playing an active role in cnild car. 
under the auspices of the Social Welfare agencies. The Special Nutrition
Programme of the Government of India during the Fourth Fij, . Y-:-r' ,l.r.n. whicli 
essentially consists of feeding the pro-school chi Idrc.', i.:,
containing at least 250-300 calories and 10-12 cms. cf ga..
is being implemented through the close network of such '(hil c' .. 



SUMMARY OF DISCUSSION
 

PROTEIN AND PROTEIN FOOD SOURCES IN RELATION _TO
NUTRTION
 

Comment_ byDr. C. O. Chichester
 

1. The main basic need is calorie. It is ureconomical to
 
supply protein only to be burned as energy, pr'otein and
 
calorie intake must be 
balanced in order to be effective
 
and economical, The main nutrition deficiency, for the
 
first year of life, is lack of protein. One should supply

calorie that is needed first then supply protein in suffi
clent amount for their growth and development. Sometime
 
the programs emphasize protein and neglect calorie which
 
is needed,
 

2, Green Revolution
 

The Green Revolution is a term used to explain
the various high response and high yield varieties of
 
grains, cereals, etc, which have been developed and used.
 
They are high response in the sense that with extra quan
tities of fertilizer and water, they will produce higher

yields than normal varieties under the same conditions.
 
However without the extra fertilizer and water the high

response varieties only yield about the same amount as
 
normal varieties. Occasionally these newer varieties will
 
deplete the soil nutrients faster than normal varieties
 
because of their increased need for these nutrients. A
 
distinction must also be recognized between high yield and
 
high protein content varieties; "high response" does not
 
label all varieties accurately.
 

Comment by Dr. Francis Horan :
 

Nutritional mixtures are not really the totalanswer
because for the most part they are not acceptable in form.
 
The question is: how can they be accepted as food. Deve
loping recipes in the U.S. is difficult because of different
 
eating customs in various parts of the world. The ability

to produce acceptable forms for marketing is a more impor
tant problem than production of the protein mixtures, sup
plements, etc.
 



Coum.ants by Dr. C.C. Loo 

I would like to make just a short comment on the
matter of protein need versus calorie need from the 
commer
cial standpoint. My company is 
interested 
in the manufac
ture of nutrition oriented low-cost foods. 
 We finc that

the problem is not 
so much in finding a suitable calorie

ingredient but in finding a protein source that has the
 
desirable 
functional properties, organoleptic properties,
costs, etc. 
Therefore, from the commercial & manufacturing

point of view, the problem of protein source far outweighs

the problem of calorie supply.
 

Dr.G.D. Kasiotis 

_,What were the problems that the Green Revolution
 
ji Indi~Wd to face with regard to 
storage and distribution?
 

Dr. Kalyan Bagchi 

The government of India organized the Food Corporation of India in the year 1967, which is 
the sole food
 
grain trading organisation in the country.
 

As a result, the retail food grain prices in India,
even after green revolution is higher. Increased grain yield

to newer strains and the facilities of better irrigation

has prompted the farmer to 
switch over to cereal production

from legume and vegetable production. As a result of this,

the production of these foods have gone down.
 

Dr. G.D.-Kapsiotis: 

What type of food grains have the maximum invol
vement in the Green'Revolution ?
 

Dr. Kalyarn h: 

Green Revolution in India is mostly 
related to
wheat and maize. 
 The newer varieties are acceptable to
people. Originally grain standards for pr-tein level were
 
set at 12.5%. But with increase4 yield, the levels of pro
tein in several caes have come d6w 
 7 - 8 %. Possibly,
 



insufficient nitrogen fertilizer resulted this reduction.
 

Dr. Bagchi agrees ,jith Dr. Chichester that calorie
 
is an important consideration and states that any program
 
emphasizing only protein supplement should not be acceptable.
 
Programs must provide for a protein-calorie balance. In
 
India no feeding program is allowed to be implemented unless
 
the food supplement supplies 200 - 300 calories/day, in
 
addition to 10 - 12 gm. of protein.
 

Dr. Smarn
 

Is there any limit to fhe amount of protein to
 
feed the needy sectors of the population?
 

Is there any danger especially to the people in
 
the tropics from too much protein in the diet ?
 

Dr. Stanley Gershoff :
 

This subject is not really important at this
 
meeting because suozh conditions as excessive protein intake
 
do not exist here.
 

Dr. Komol Pengsritong
 

Do we have any means of determinating subcli
nical in protein malnutrition ?
 

Is there any danger of excessive protein corisump
tion ?
 

Dr. Stanley Gershoff'
 

Blood test can do it. A number of workers have deve
loped sophisticated biochemical tests on the essential and
 
non-essential amino acid ratio; urinary hydroxyproline etc.
 
In dealing with the population the simple methods can be
 
applied by observing the height and reclining weight, food
 
availability etc. Biochemical tests are more appropriate
 
to individuals.
 



Comment b Dr_ C.O. - Chichester : 

High-yield strain of conventional varieties of
 
food grains should not be confused with the genei.ically
 
altered variety, as is the case of corn, which may not be
 
high yielding but the composition of its amino acid con
tent can be made more balanced, hence its protein quality
 
is better,although quantity may remain the same.
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NUTRITION PROBLEMS JN THAILAND 

G. F COMBS 

Thailand, with her 35 million people and 3. 2 percent population growth
rate, is expected to reach 70 million by the year 2, 000. Approximately
20 percent of her 200, 000 square miles of land space is under cultivation,
approximately 3/4 of which is devoted to rice production. Thailand is

distinctly a "rice 
economy" country, rice being one of her principal
exports. Although Thailand's industrial development and agricultural
resources place her above several of her neighboring countries, the prob
lem of meeting the nutritional needs of her rapidly expanding population 
is very real. 

Meeting the nutritional needs of the people in any country, not only
involves production of sufficient food but also adequate 
means for its 
storage, processing and distribution to people of all income levels.
Food balance sheets serve as excellent guides for agricultural produc
tion, but mean consumpuon 
values fail to consider the marked differences
in di"stribution and consumption, particularly of the more expensive
foods. The high protein foods, especially those of animal origin, are

consumed disproportionally by people 
with higher incomes in most develop
ing countries, In Thailand the annual per capita income averages $120,about half of which is spent for food. .L1is limited purchasing power

tends to restrict the amount 
of high protein foods which are purchased
 
and consumed.
 

Much emphasis has been given generally to the problem of food production
in developing countries with relatively little progress being made in

the development of food industries coupled with improved methods 
of foodprocessing and distribution throughout the country. The general lack
of a well-developed food industry in many countries greatly inhibits the
kinds of approaches which might be considered in overcoming malnutrition.
For example, many inexpensive nutrients, minerals and vitamins, can be
added directly to food products, 
 if these products are centrally milled 
or processed and widely consumed by the population segments most vulner
able to malnutrition, Clearly from an agricultural point of view, em
phasis must be placed on the production of sufficient amounts of energyand protein foods to provide the needs of the country, apart from export

considerations. However, 
 nutr.tionally a number of other essential
nutrients can be equally limiting and must be provided in adequate amounts 
to each person if good health and productivity is to be expected. 

In Thailand protein malnutrition :s a problem, but it appears to be con
fined largely to weaning infants, the preschool child and pregnant
lactating women. 

or 
The onset uf clinical protein malnutrition in young

children frequently follows intercurrent communicaole diseases especially 



nteptinal parasitic infestations and diarrheas. The ICNND Nutrition 
Survey conducted in Thailand, October - December, 1960, by the Ministry 
of Health, Thailand and the U. S, Interdepartmental Committee in Nutri
tion for National Defense, revealed several other nutritional problems,
including deficiencies of thiam.n, riboflavin, vitanin A, iodine and 
possibly calcium. Anemia was also widespread. The findings of the 
1CNND survey are briefly described. 

1GNND Nutrition Survey examined 2, 389 civilians in 5 different 
provinces as well as military personnel, Food consumption studies 
were done in 93 families (513 people) at these locations. Biochemical 
determinations were done on blood and urine samples to evaluate nutri
tional status. Food analysis of foods and df"food mixtures based on 
actual diets consumed also were performed. 

The average daily per capita consumption of foods based on the survey 
are shown in Table 1, 

TABLE 1 AVERAGE DAILY PER CAPITA CONSUMPTION OF FOODS BY 
THAI CIVILIANS 

(ICNND SURVEY) 

Grams 

Rice (48% home-pounded) 440 
Meats and Fish 

(fresh fish, 24 gin; fermented fish, 11 gin; dried 
fish, 5 gin; frog, 5 gin; shrimp, 2 gm; chicken, 
7 gn; beef, 8 gm; other, 2 gin) 64 

Eggs 4 
Vegetables 

(cabbage, 14 gin; string beans, 8 gin; bamboo shoots, 
7 gin; sweet potato, 6 gin; cucumber, 5 gin) 82 

Fruits 6 
Fats and Oils !.fL. 4 
Coconut Products 18 
Soybean Products 0.9 
Other 



Rice provided 70 percent, by weight, of the food consumed and 87 percent of 
the calories. Rice, meat, fish and vegetables represented 93 percent of 
the total food consumed in 95 percent of the calories. 

The intakes of various nutrients is summarized in Table 2 by various provinces. 

TABLE 2 NUTRIENT INTAKES PER PERSON PER DAY FOR THAI CIVILIANS 

(ICNND SURVEY) 

Province 

Observation Shonkhia Chiengrnai Lopburi Udorn Ubol All Combined 

No. of families 23 19 11 20 20 93 

No. of persons 107 96 60 127 123 513 

Calories 1772 1660 1474 1837 1962 1770 

Total protein, gin. 54 47 39 45 48 47 

Animal protein, gin. 1 24 10 18 12 14 15 

Protein, gm/kg 
body weight2 1.7 1.5 1. Z 1.4 1. 5 1. 5 

Carbohydrates, gm. 299 343 298 396 421 357 

Fat, gin. 41 12 14 9 10 17 

Calcium, mng. 102 371 143 342 311 266 

Phosphorus, mg. 715 612 580 653 692 658 

Iron, mg. 1 24 27 19 26 18 23 

Vitamin A, I. U. 696 4160 2760 926 855 1781 

Thiamin, mg. 3 0.33 0.52 0.36 0.40 0.45 0.42 

Thiamin, mg/1000 Cal. 0. 19 0.31 0.24 0.22 0.23 0.24 
3Riboflavin, mg. 0.41 0.76 0.52 0.42 0.40 0.50 

Riboflavin, mg/1000 Cal. 0.23 0.46 0.35 0. 23 0.20 0.28 
3Niacin, mg. 8.6 8.7 8.2 1.0.5 12.3 9.8
 

Vitamin C 23 34 29 23 23 26
 

1 Calculated values; others based on direct analysis.
 
2 Based on mean weight of 31.8 kg.

3 Corrected for cooking losses.
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These data were obtained by direct chemica' analyses of food composites
 
based on the actual consumption by families, except for the values
 
given for animal protein, phosphorous and vitamin A which are based on
 
calculations. The average caloric intake was 1770 Calories per person
 
per day, or approximately 100 Calories below the calculated requirement
 
for civilians of 1871 Calories. The average protein intake was 47.2 gm
 
per person per day, 31 percent of which came from animal products. The
 
total protein in the diet averaged 10.8 percent of the calories consumed
 
and supplied an average of from 1.2 to 1.7 gm of protein per kg of body
 
weight. The intakes of thiamin and riboflavin were consistently low at
 
all locations. Average intakes of vitamin A was low in four of the five
 
locations. Calcium intakes were distinctly marginal while mean niacin and
 
vitamin C intakes were satisfactory.
 

The proportion of nutrients supplied by major food groups is shown in
 
Table 3.
 

TABLE 3 	 MAJOR FOOD SOURCES OF INDIVIDUAL NUTRIENTSI/ 3 / AMONG THE THAI CIVILIANS -

PERCENT MEANS FOR ALL GROUPS COMBINED 

Percent Contribution to Total Diet
 

Rice Meat Eggs Vegetables Fruits Miscellaneous
 

Total Diet (byweight) 70 10 0.6 13 1 4 

Calories 	 87 5.8 0.4 1.9 0.3 
 3.9
 

Protein 65 	 1.2 2.8
29 -. 2.0
 
Calcium 24 57 1.0 14.0  3.9
 
Phosphorus 62 28 1.1 5.0 - 3.0
 
Iron 58 21 1.4 12.2 - 6.4
 
Vitamin A - 5 4.4 84.0 2.0 4.7
 
Thiamine 82 5 1.0 10.0 - 3.0
 
Riboflavin 55 20 3.5 17.3 - 3.5
 
Niacin 69 22 - 8.2 
 - 1.0
 
Vitamin C 3 - - 83.5 12.2 
 1.6
 

1/ as calculated from standard food tables
 
2/ see Table 75-A for gms of each individual food item consumed
 

-: percent less than 1.0
 

This illustrates again the marked significance of rice, meat and vegetables
 
in the diet.
 



Tl.e bh.ochemiiual findings as listed in Table 4 show a very high prevalence 
of anemia as shown by low hemoglobin levels. A ver, high pe r,, erl o' le 

samples showed low urinary riboflavin levels, Low t.hiariin excretiun in 

the ur!:ce aprd low vitamin A levels in the blood serum also supported the 

low dietary 1-,take data. Serum albumnin levels were low in pregnant and 

lrctatlng ,vorren and :in crildren under 15 years of age, 

TABLE 4 

BIOCHEMICAL FINDINGS AMONG THE THAI CIVILIANS (ICNND SURVEY) 

Males Female s 

NPNL Pregnant Lactating 

15 15+ 15 15+ 11,1 15+ 

Blood 
Herrioglobin % def. 52 20 66 70 100 68 

% low 96 60 95 100. 100 89 
Serum Albumin 

To low 40 17 37 22 89 32 

Serum Vitamin A 
5 def, 4 11 2 11 

% low 75 17 58 27 67 39 

Serum Vitamin C 
% low 3 3 6 - - 7 

Urine 
Thiamin % def. 5 38 7 28 20 24 

% low 23 71 24 47 40 71 
Riboflavin % def. 26 59 27 58 75 50 

% low 83 95 79 93 88 86 
N- Methylnicotin

arnide % low - 4 4 5 10 
Minimum No. of 

Samples 27 64 38 40 5--9 20 

INonpregnant, nonlactating 

The Protein Problem 

Protein intake, usually adequate for adults, is often inadequate in children, 
Although the number of children included in the ICNND Survey was too 

small to be significant, earlier studies clearly established that protein 
malnutrition exist--d among 1-to 2-year-old children in the form of typical 

kwashiorkor, Growth data of Thai children and American children 

indicate little difference until after weaning. Considering the eating habits 



of rural Thais, foods other than rice are usually shared by all members of 
the family from a common dish, Ordinarily, no extra protein is provided 
for children, This practice is based on the assumption that children can 
obtain their nutrient needs from on the assumption that children can obta:n 
their nutrient needs from the same diet as is consumed by adults 

Table 5 gives the protein requirement based on the WHO Techn-cal Report 
No. 301 (1965) for different ages when protein is supplied by breast r.1k 
rice or the average Thai diet, When infants are weaned from the breasC 
rice appears to provide most of their protein up to age 2 After that they 
are more likely to obtain more protein from side dishes in the form of animal 
or pulse pruteln and more nearly approach the composition of the vared 
Thai diet. 

TABLE 5 PROTEIN REQUIREMENT AS INFLUENCED BY AGE AND PROTEIN 

QUALITY 

Age Breast Milk Rice Thai Diet 

(NPU 5-7) (NPU 64) 

gm protein/kg body weight 
0 - 3 months 2.3 
3 - 6 months 1,8 "i 
6 - 9 months 1, 5 2,64 2 35 
9 - 12 months 1 2 2. 10 1 86 
1 - 3 yr. 1.86 1 65 
4 - 6 yr. 1.70 1 52 
7 - 9 yr, 1, 60 1 44 
10 -12 yr. 1.50 1 35 
13 -15 yr. 1-47 1 30 
16 -19 yr. 1.35 1,20 
20 yr. and over 1.25 1. 10 
pregnant women, 

20 yr, and over 1.47 1 30 
lactating women, 

20 yr. and over 1,80 1 60 

Food intake studies reveal that the 1 - 5 yr. old child consumes no mcre 
than 1.1 - 1,2 grams of protein from rice per kg. of body weight 

1 



Limiled food intake studies with children indicate that the I to 5-year old 
child consumes no more than 1. 1 to 1.2 grams of protein from rice per
 
kilogram of 1)ody weight. The data in Table 5 indicate that this would
 
supply approximately one-half to two-thirds of the protean needs of the
 
child after weaning to age 2 1/2, Undoubtedly the lack of a suitable 
transitional food for infants after weaning coupled with the lack of 
awareness of the need to provide more protein to th- rapidly growng 
child explains the reason for protein malnutrition in the pre- school 
child. 

The protein requirement of the pregnant and lactating women al so in 
creases appreciably,. An additional supply of 6 gm of referen.:-e protein 
(NPU 1.00) is required per day during the last six months of pregnarcy 
After birth an even greater additional requirement of 15 gm is needed 
to support lactation in nursing mothers. Closely spaced pregnancies 
should be avoided so that a mother on a limited food supply can rebuild 
her body tissues after each pregnancy. This applies not only to proeijs 
but also to calories, minerals and vitamins 

Diets short in calories result in some of the protein being diverted lo 
provide the energy instead of being used for growth and repair of bdy 
tissues Energy intakes are frequently limiting in young children af:ter 
weaning since breast milk contains approximately 50 percent of z'ts 
calories as fat and the conventional diet to which the child is transteorred 
generally contains no more than 25 percent of its calories as fat This
 
marked drop in th roportion of fat calories in the diet immediately
 
after weaning makes it difficult for the child to ingest an adeq iate in. 
take of calories to maximize the efficiency of protein utljzat~or, 
Moreover under these conditions, prote.in quality .s less rn-porta:tnt Ihan 
protein quantity since the first limiting amino acids are not likely to be 
metabolized for energy purposes in any appreciable quantity Rice based 
diets have a reasonably good protein quality anyhow the Tha: dlet h;-i'
an estimated NPU of 64 Rice itself is reasonably good w:th a NPU ,f 57 
At the same time. rice has a reasonably low level of prote.,'in :ts a p-rcent
of calories. Based un its quality inde', the Thai diet has been showil to 
have a net digestible protein Calorie content of 5 3 percent Th:s ,s 
entirely sati sfactory for adults but is inadequate for children !t ap 
pears clear, therefore, that the protein problem w:th the Thai diet 's one 
of insufficient protein quantity rather than protein quality 

Another c:,mnple of die marked differences in requirements for essential 
amino acids supplied by proteins for infants, young children and adults 
is given in Table 6, It is believed that these values :-no:.'e clearly show 
the differences in needs for amino acids in relation to crergy content 
of the diet than do differences in protein requirements This :s bel:eved 
to be due to better requirement data for these amino acids especially ,n 
adults than exists for protein requirements. 

http:prote.in
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TABLE 6
 

MINIMAL REQUIRETEENTS OF CRITICALLY LINITING ESSENTIAL AMIO ACIDS= 

E7PRESSED IN MILLIGRAMS PEEDrED PER hETABOLIZADE -MEGACLORY 

Essential Infant 1-3 yr. old Adult "oman Adult Man 

Amino cid (8 kg) Child (13 kg) (58 kg) (70 kg) 

Lysine 870 770 	 214 241
 

Methionine 142 -	 167 69
 

Tryptophan 191 193 	 75 86
 

Threonine 760 770 	 15h 172
 

i_ 	 Values from D.14. Hegsted, in Manalian Protein Metabolism, H. N. Munro 
and J.B. Allison, Eds., Vol. II, pp. 135-171, Academic Press, 
New York (1964). 

Vitamin Deficiencies
 

As indicated above in the brief tredtment of dietary intake data and
 
biochemical determinations, deficiencies of thiamin, riboflavin and
 
vitamin A were pronounced in the ICNND survey. To illustrate this
 
further are Figures 1 through 6.
 

Figure 1 	 Figure 2
 

LOCATION KEY DIETARY-AiERAGE THIAMINE INTAKES No.o, No. of 
Families Persons 

Chlegmo i: 	 Def, L c.t- High
2 W--Udorn 	 19 96 

2 20 127 
Lopbuf b 3 20 123 

Bangkok -	 II 60 
-Soltheep 7 	 23 107 

TOTAL 	 93 513 
S. 	 527 

-- Songkh2a 2 1113 
3....... 156 

CIVILIANS (All ages and 4 838 
both sexes combined) 5 495 

6 . . . .. 	 361MILITARY 	 7 : 91
".::::::: 912.,M 


NOTE: Classifications of "Deficient' "Low' TOTAL . ..-. 3 4,402 
'Acceptable" and"High"are ICNND standards i , 
Ifor the 25 year old physicallyoctive mole 000 020 040 060 0.80 1.00 120 1.40 1 

MG/IO00 CALORIES 
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Figure 1 is a location key showing the seven different provinces visited
 

during the survey. Figure 2 shows the mean dietary intakes for thiamin 

at the different locations amon~g civilian and military. Thiamin in-

takes among the military services proved ro be satisfactory. This can 

be ascribed to the universal use of undermilled rice. Mean thiamin 

intake among civilian families, however, were generally low averaging 

0.24 mg per 1,000 calories. Despite this, relatively few clinical
 

manifestations of boriberi ,were observed. ',,i ateral loss of ankle jerks 

were observed (Figure 3), but in no case did this exceed a level of 

5 percent. No cases of frank beriberi .':re seen among idults, possibly 

because individuals with the disease either die or recovar raD dly. 

There was considerable bio 1rmical, dietary and historical evi~cence 

of thiamin deficiency among *he civilians, however. Cases were readily 

observed in infants in hospitals and infant beriberi is due to low 

vitamin B1 (thiamin) levels in mother's milk. 

Virtually the entire population was found to be deficient in riboflavin 

intake including the military. This is shown in Figure 4. 

Figure 3 Figure 4
 

DIETARY-AVERAGE RIBOFLAVIN INTAKES
 
CLINICAL- BILATERAL ANKLE JERK LOSS TtIB No. of Nof
 

No. of Families Persons
 
Subjects Deficient Low !Accep

_____ 524 .\-x. . . 19 96 
2 525 20 127 

-,--__ "-. 585 .. 20 123 
66 11I 60 

7 381 " . 23 107 

TOTAL . 2,181 IOTAL 7 7- ] 93 513 

36.. 527
6o2 ~ .............,,,
 ~ .. 
3: 466 3: : :?:3 .I 156 

784 4 .... 838553 5 495 
6 :::624 6 36 I 

_ 560 912 

402TOTAL 4,325 TOTAL :::: ; 4102:::::::::::::: 

0 2 5 6 0.00 0.20 0.40 060080100 1.20 1.40.60 
PERCENT PREVALENCE MG/PERSON/DAY 

Angular lesions at the corners of the mouth, Lrad onally assc..ited 

with riboflavin deficiency, were commonly observed among both civi.lian 

and military grcups studi:ed. (See Figure 5) Approximately half 

of the urinary riboflavin excretions for both civilian and military
 



- 10 

subjects were considered to ,e in the deficient range, and 75 to 80
 
percent in the low and deficient range.
 

Vitamin A malnutrition was found to be another significant problem
 
among infants and small children. Approximately 40 percent of all
 
civilians had vitamin A levels in the low or deficient range. (See
 
Figure 6) While no case,- of xerophthalmia were observed during
 
the survey, .8 cases of Bitot's spots was seen among civilians. In
 
spite of the limited clinical evidence of serious vitamin A deficiency
 
in the'MCNND survey, there is evidence from other sources that 
xerophthalmia does exist. There are few nutritional deficiencies
 
which are more tragic than a child bli dled for life by the sudden
 
des.'rucive appearvn-ce of irreversible xerophthalmia. Without question,
 
the dietary intake data and the biochemical excretion data indicates
 
that vitamin A is .ipotential problem and should receive more attention.
 

SFigure 5 Figure 6 

CLINICAL - ANG.ULAR LESIONS Total 
No of BIOCHEMICAL-SERUM VITAMIN A-%DISTRIBUTION• Subjec t 

i''''>,"',"',".. ,:,T, 24. -- 70

525 High3 " \ . "q. .. 585 Def. Low Acceptable ____ 
. -
4 '\ . 6s 60 . 

_____.....___7 381 50 " 

TOTAL ,, , _, _,,. , 2,18 1 
40

. " 736...... 
......
...... ....... 602
 
(3 ~ :66. 30 / 

784" cm
553553 o 205 :6 624" 

7 r560
 
10- X..\ X


TOTAL . •0 4,325 
. 0 02 4 6 8' 10 12 14 0-9 

PERCENT lPlF~Jal FNIlF 0910-192-230340 911 1
C 

MCG/IOOML. 
[D-]CIVILIANS(208 subjects) [ MILITARY (251 sub-

Minera Is MEAN=23.7 jects) 
o MEAN :31.3 

Anemia is a big problem among Thai ciyilians, the most common form being
 
the iron deficiency type. Iron intakes in Thailand were not considered
 
low, but thJey are still not, high enough to counteract losses caused by
 
intestinal parasites., Limited comparisons reveal ap'proximately a 1 gm
 
difference in ,emogl;bin values of subjects with Ascaris infestgcion 
and those with no parasites. Hookworm infested subjects were intermediate. 
See Figure 7. 



Figure 7
 

BIOCHEMICAL - HEMOGLOBIN 
% DISTRIBUTION 

35- Accept

2 
30 . 

Deficient Low able High

cGMS/IO0 

[] CIVILIANS (209 Sublects) [] MILITARY (252 Subjects) 
MEAN: 11.6 Mean:13.3 

The total serum proteins in the ICNND survey were extremely high. This 
was due to the combination of nearly normal serum albumin levels and
 
high serum globulin levels. It is presumed that these high serum globu
lin levels are due largely to the high incidence of intestinal and other
 
parasitic diseases including malaria.
 

The prevalence of goiter obser'Ted among civilians in the ICNND survey
 
is shown in Table 7. The prevalence of goiter, caused by an inadequate
 
intake of iodine, was found to be greater in females than in males. 
Goiter was virtually nonexistent in Songkhla Province while it was
 
found to be prevalent in the northern provinces of Chieng Mai, Chieng 
Rai and Prae as well as in the eastern provinces of Udorn and Ubol.
 

TABLE 7. PREVALENCE OF GOITER AMONG CIVILIANS - ALL TYPES - ABBREVIATED EXAM4INATIONS 

Ages 0 - 14 years Ages 15+ years 

Location M F M F 
__________No. Z No. 7. No. 7. No. 

Songkhla 81 0 90 0 94 0 1.16 2
 
Chiengmai 114 28 111 33 136 21 163 58
 
Lopburi 41 2 33 6 34 12 58 43
 
Udorn 215 4 231 11 129 10 158 30
 
Ubol 136 40 147 75 127 48 145 72
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Twenty-four hour radioactive iodine uptake by the thyroid gland of
 

school girls were done in six provinces. Similarly, the concentra
tion of urinary iodine expressed as micrograms per gram of creatinine
 
excreted were also determined. The uptake of the administered radio
active iodine was found to have an inverse curvilinear relationship
 
with the urinary excretion as shown in Figure 8. Based on this work
 
and subsequent studies a urinary excretion of less than 50 micrograms
 

of iodine per gram of creatinine is considered to reflect a suboptimal
 
status of iodine nutrition. The clinical and biochemical data obtained
 

in this survey clearly indicates that iodine malnutr*ition is a serious
 
problem in Thailand. Based on the urinary excretion of iodine, there
 
is no evidence to suggest the presence of an* goitrogen.-


Figure 8
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The ivilian intake data for:c'alcium certainly suggests that this
 
mineral was consume' at'a.marginal level. On the other hand, no clini

cal evidence was encoun'fered to'suggest a calcium deficiency, and no
 



cases of rickets were seen, Despite this, it should be pointed out that 
the calcium intakes of the clv:lians based on the dietary study fell in 
either the low or deficient range with an average intake of 266 mg per 
person per day. 

T!le Food industry 

As population continues to expand in Thailand. t will be essent.al that 
food supply keep pace with demand through the apph.cat-on of scientif.c 
methods in agriculture and food technology Production of safficaent 
amounts of food resources particularly energy and pro l for considerablee.n 
time should be witlnIn reach provided that newer technology is employed,
What would appear to be more important however is the cont-nued develop 
ment of the food industry to br:dge the gap between ;tiric-,lture and health
 
by making it possible for food produced 
to reach consumers Development
of food industr'es through food technology ,s most esscntjal for proper
preservation and distribution of foods for preservation of nutrients and 
for the elimination of food waste The economcs oi most developing

countries are based largely upon agriculture and heir foreign exchange

is derived predominantly from the export of agr.cultural products A
 
logical early step in improving the economies of these countr:es is 
agricultural industriallzation and technological dev elopment in the food 
industries to :nclude modern methods of storage transport processing;
 
packaging and marketng of foods
 

a 
on Protein Food Promoton. The Nutrition Program has been prv:l.eged 
to assist in the analysis of various high prote.n food products and baby
food powders developed by Dr. Amara Bhurniratana !nstitute of Food 
Resez rch and Product Development Kasetsart. Univers.ty Bangkok
These analyses have been supported by USA'D It .s -believed that 1he 
development of such products from naturally occur:2ng 

It is, therefore real pr:vilege for me to partic;pate in this seminar 

resoui'ces such 
as the mung bean and the soy beans offer much promise to the food 
industry in helping to meet the protein problem. 

Whenever food products to meetare developed specifc nutritional needs,
such as high protein foods for children every opportunity should be 
made consistent w-th other approaches to pros "de fortiJhcaton with 
respect to other l:mit~ng nutrients ncluding vtanns and minerals in 
Thailand this list most certaInly would include r:boflavin thiam'n 
vitamin A, calcium and :odine, These can be added very inexpensively 
to such food products and can aid materialy in preventng malnutrition 
in thos areas where suitable market distrihntorn anI h o r1 , In,,A 

http:Univers.ty
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APPLYING NUTRITION CONCEPTS TO NUTRITION PROBLEMS
 

F. I'%.HILL 
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University of California 

The world is nutrition conscience as never before. 
 One evidence is
in the Seminar in which we ie participating this week to exchange viewson the development and use of protein foods. Another evidence is the substvntial efforts inmany countries to improve food resources, to evaluate the
major nutrition problems, and to undertake the truly massive job of improving
the nutrition ofT rany people.
 

I a]Treciate the oDrocrtunitV to attend and participate in the seminar.
it is an exciting experience 
 to see and discuss the nutrition program in Thai.land at a stage when the oportunities and prospects for significant accoi.ilish
ment are so great. 

Ticre is no basis for complacency about nutrition in any country. V.i.ile
limited food resources are the problem in many countries, an aLundant food suppl; is no guarantee of good nutrition. The United States has notset a good exam
1 J0 in its food policy, 'uch as in the enrichment of foods and the regulations
,governing food industries; perhaps you can be guided by our mistakes. 

As a perspective for discussing nutrition problems, I would like to suggest two viewpoints. First is that there exists a large body of basic scienti.fic information about the essential nutrients and their functions, tleir dis-.tribution in foods, and the amounts needed by humans and other species. Nutrition is strongly based on experimental work, u;hich hvis been applied fully in-he nutrition of animal species. It has been less fully applied to humannutrition. T.ere is a basic biological unity of structure and function amonganimai species, i.hich supports the concept that any substance which is known tohave an essential nutritional furction in any animal species can be assumed tohave a similar function in all animal species. TI.at is, knowing that maw3aneseis an essential nutrient for chicks, we can assume that-- ;un is an essentialnutrient for humans. There are more than 40 essential nutrients, and tjic list
is very probably not compcte yet. 

T', second viewpoiui't is that nutrition involves a great deal of decisionmaking for the individual consumer or homemaker, decisions madeare ever, day,indeed at evey meal and between meals. Habits and prejudices and ignorance are 
large influences in these decisions.
 



Community and national decisions are also involved in policies to ensure

•:olesemeness of foods; meaningful in foundation about foods (as in labeling);
and nutr;tiona! value, L:cuding composition, processing care (avoiding damage
and deterioration) and t:-.e 
use of enrichment and fortification.
 

1utritional problems theare result of mistakes. They may result tromtraditional food habits and prejudices; froi,. -. splanning of resources; froi. new technology; and 
from urvse food selection due to ignorance or lack of 
4'.r-a"4c. by the consumer. Our task is to bring the problems and the solutions together. A major need, in my opinion, to improveis and make easier
 

the choices of the consumer.
 
P---tein is in the spotlight in many ways today. Anong the most tragicconsequences of malnutrition the permanent damage which can be produced byis 


protein deficiency in young children during the 
highly vulnerable period up toabout two years of age. The basic reasons for the vulnerability of ynunQ children have been elucidated by research only in relatively recent years. 
 It i:,no. n-;- from the pioneer work of inick and cthers, that protein deficiency

can exert two effects. T'.,re is a stage in early development for each organ
and system durin, which it increases rapidly in number of cells; 
in later devee.'.jrent, r,,th occurs by increase in cell size. If protein deficiency is im,csed while a particular organ or system is growing in cell number, a permanent
reduction in number of cells can occur. 
 Subsequent improvement of the diet
will have no effect in restoring the nroper number of cells and size of organ.
The effect of protein d.ffciency in later development is to retard growth in
cell size, and this effect can be 
remedied by improved nutrition subsequently. 

In contra;t to most animal species, the human infant is very immaturc
in a developmental sense, and 
is vulnerable to protein deficiency. Brain dCovelopment can be stunted in the infant because it is still in the ce2' numll.erphIase of growth up to about 3 years of age. It is of critical significance,
therefore, to design nutrition proorar.s 
so 
that they supply abundant high quc
lit) protein at the most vulnerable times. 
 These occur during pregnancy and

lactation of the mother, during 
hidch the unborn or young infant can be affected,

and the post-weaning period for the young child.
 

Nutrition problems are readily understood because the nutritional concepts which underlie them are basically simple. It is in the application of
food resources to solve nutritional problems that the problem becomes compli
cated. The protein requirement is a case in point. The protein requirementof an 
individual is conceived as having two components: A .<uantityof protein

(or, more properly, its constituent amino acids) needed to maintain the body,
and a second quantity necessary for growth or other increase in body substance.
such as pregnancy. 
 If we think first of the adult human Ps an example, neither
gaining nor losing in overall body structure, we can visualize the maintenance
requirement for protein as providing replacement amino acids for all of theobligatory functions which cause a loss in body protein. 
 Part of these losses
 are due to the secretion of digestive juices and the renewal of part of thegut tissue which are continuous processes and result in a measurable fecal 
loss.
Another component of the maintenance requirement is a turnover of various protein structures within the body which are constantly being degraded and rebuilt,and which produces an important loss of amino acids. a matureIf individual is 
fed a diet which contains no protein, he will graduallyand lose protein substancebody weight day by day, and if continued long enough the individual could 
not survive. 
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In addition to maintenance growing children and preg::a:-t woman have
 
further requirement for dietary protein (amino acids) to provide the raw ma
terial for making new protein tissue. The minimum protein requirement of
 
these individuals is therefore the sum of the needs for maintenance and growth.
 

A further simplifying concept is to express the dietary protein require
ment in terms of Reference Protein, or Net Protein. This is conceived as a 
dietary protein which is so perfectly balanced in amino acid composition that 
it is used with 100% efficiency in meetingthe requirements. (,nly tic -,rote4n 

foods approximate this 100% net value; they are whole egg and human milk. %11
 
other proteins are "imperfect" and therefore are less efficiently used than the
 
theoretical reference protein. '7.e degree of inefficiency is determined by the
 
extent to which the essential amino acid in shortest supply tails to meet the 
requirement of the individual. The mixed proteins of human diets generally are
 
considered to be about 60% efficient, Lased on calculations from their amino
 
acid content as well as on the results of animal feeding experiments with typi
cal food protein combinations. Such a dietary protein supply would need to be 
fed at apnroxinately 1.7 times the amount of theoretically perfect protein which 
wouId be needed for a given function. 

For any given situation, quantitative estimates of mininuT, ,ic., protein 
requirement in terms of given food resources can be made from a knowledge of
 

the animo acid composition cf the food protein or some other measure of their 
relative value, and the basic estimate of the protein need expressed in refer.
ence protein. Example data are shown in table 1 to illustrate the size of the 
basic reference protein requirement for individuals under various conditions 

and the amount of typical dietary protein needed to meet these minimum :..,, 

:co-.ts. Extensive studies have been done on the relative values of various food 

proteins. The most commonly used data give relative ratings in terms of Biolo-
gical Value or Net Protein Utilization. Data illustrating typical values for 
NPU's are given in table 2. 

A useful way to consider protein requirements of people at different 
stages of the life cycle is to express the protein requirement as a percentage 
of the total dietary calorie need. When this is done in terms of net protein, 
the term is called NDpCal %. T'his convenient index shows clearly the times of 
life when the protein requirement is highest and therefore requires the great
est care in the formulation cf diets and the use of food resources. In table3 
are shown protein requirement estimates expressed on this basis. You will see 
that there is a large differe;,ccin the relative requirement for protein. between 

the infant child and the mature adult male. Also, strikingly shown is the in
creased requirement of mothers during pregnancy and lactation.
 

Meeting protein requirements with relatively poor dietary proteins, sucl,
 

as the cereals, is theoretically possible for adults, Lut cannot Le done for
 
infants and young children. The reason is simply that the proportion of calo
ries which must be supplied as protein is greater than the cereals can provide;
 
therefore, it is not possible for young children to c.-ie enough cereal pro
tein to meet their needs, and protein malnutrition is a necessary consequence. 
Improvement of the dietary protein can be done by several means. It is possi
ble to supply the most limiting amino acid in pure form, and to produce great 
improvement in the NPU value of the dietary protein. SucL supplementation with
 

lysine can markedly improve the NPU value of most cereal proteins. however, even 
with this kind of supplementation, there situations in which the effective
 



net protein value is still insufficient to meet the needs during the most vul
neraile years. Improving the dietary protein value by adding another protein
which is high in the limiting amino acid has the benefit of improving amino acid
balance, and therefore '"P11 value, and also increasing the total protein content

of the diet so that the relatively high requirements in vulnerable periods can
be meet. I 
am sure that this seminar will consider both approaches to the imu7rove
c:'t of nrotein nutrition, and look critically at the protein resources which 
are availa)le for various alternative uses.
 

So far 
we have talked about the easy part of the protein problem that is
understandiAg the basic requirement for protein and the way in which food proteinsare utilized. 
 ]low does one set about to improve the protein nutrition in a poplation, . ome of whom ar. to be consuming marginal or inadequate diets? Thc.1,
are in a broad sense two approach.es. One is to make availabl complete supple-

mented foods which are formulated to meet the critical need for additional high
quality protein or amino acid supplementation. This is, I urn _;ure, tie most
direct and best controlled method to 
augment protein intake where it is possibli.

to reach the people in vulnerable age groups, such as in schools. Unfortunatel',there are problems of getting such food mixtures into use for the most vulnera-
Lle group of small children. 
The second approach is to introduce supplementary

protein materials into the food marketing system in order that they can be used

in households to improve protein nutrition at the family level. 
 T,.is requires nutrition ',!cation, and the introduction of new food materials in a way that leadsto their proper use. 
This takes a much longer time to obtain wide-spread effec
tive improvement.
 

As I remarked earlier, it is easy to oversimplify nutrition problems.
should like to speak strongly to the point that we 
I
 

should not allow the serious

problems of protein undernutrition to lead us to ignore other serious threats
 
to good nutrition. Ul.ile the primary focus here and in many other areas of the
world is on solving protein problems, there is a wealth of information on the
importance of and the requirements for man), other essential nutrients. One of
the fallacies of nutrition is the widespread belief that a "good" diet build.
 
up reserves in an individual 
so that be can easily withstand temporary period:of poor nutrition. 
This does not hold for many nutrients. An example is zilideficiency during reproduction. One of my colleagues at Davis, Dr. L.S. !uvley.
has found that well fed female rats with substantial tissue "reserves" cf zincare unable to use these reserves during pregnancy when given a zinc-deficient
diet after breeding, Feeding the deficient diet just during the brief 21 dayperiod of pregnancy resulted in high incidence of congenital abnormalities inthe newborn rats. Previous "good" nutrition was of no benefit to the developingfetus. 
 T,.e moral is that nutrition is an every day process, and ie should seek 
to meet all our needs through ' nutrition each day. 

Taken individually, there are more than 40 essential nutrients. Deficiencies of a significant number of these are a real threat. 
 I would urge that in
theprogram for nutritional improvemet which you have activated in Thailand youseek to include in your national nutrition policy guide for the development of
complete foods and food suppliments. The purpose of sich a policy is to take
 
advantage of all the available nutrition knowledge to ensure-the . i "vr.ent

of foods which would adequately provide for all critical nutrients. There are
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frequently regulatory barriers to the implementation of programs of nutritional
 
improvement , which prevent the use of protective enrichment to combat marginal
 
or severe deficiencies of known nutrients. The anlication of nutrition know
ledge through completely formulated {oods provides attractive possible solutions
 
to serious nutrition problems can be found.
 

An important part of a national food policy is to recognized that the best
 
solutions to nutrition problems are those that can be developed largely or entire 
1-. "thin the resources and opportunities of each country of region. I.C single 
breakthrough will solve our needs. .*:-.d it is for these reasons that your na
tion,?,'. -7in i:olicy can be most useful in guiding development toward realistic 
solutions.
 

At the same time that innovative solutions based on the best nutritinn 
knowledge should be sought, efforts in other directions should be recognized 
for~their importance and should not be minimized. The agricultural base of food 
resource development has already felt the impact of exciting developments. Im
proved cereals with greatly increased yield potential are already in use, and 
are widely regarded as the first wave of the "Green Revolution". .'f equal po
tential value is the breakthrough in plant lreeiing which foreshadows improved 
protein auality through modified: aino ac,'. composition of cereal proteins. t 
the same time, efforts to prepare nutritionally usefue proteins from many plant 
sources are progressing. Protein isolates from soybeans are in use in foods 
industry. Similar exploitation of cottonseed is promising. Ycur use of mung 
beans is an important net addition to resources. Tl.e "reatter utilization of 
marine resources, ccr ,.rsia Ys immediate possibilities in somein many !,:a, : 
areas of the world. 

The value of animal agriculture should not be minimized. The aspect of 
"coji,:etition:' -etween people and food producing animals for limited food crop 
resources is widely recognized, and sometimes overemphasized. In any economy, 
there are cron resources that cannot be used effectively for feeding people, in 
addition there are wastes, byproducts, .nd damaged materials which can form the 
basis of an efficient animal production component of the food system. Using 
improved animal stocks, ;nd rnodern feeding and management methods, theprcduct:ive 
efficiency of the egg, rc!ut .nd milk industries havebeen greatly improved. Cf 
all 	our f-c, resources, -ni.al products are the most versatile and the most 
readily accepted for most people.
 

Visible nutrition problems, such as my fellow speakers have discussed, -e
 
like the tip of an iceberg. They should be taken to mean that other marginal
 
problems are very likely to exist. Our objectives should be
 

1. 	to recognize present and potential problems of nutritional deficiency,
 
so as
 

2. 	to guide the development of food resources and food products to meet
 
the needs for all the essentials of nutrition, so as
 

3. 	to provide foods which simplify the problems of consumer choice, so as
 
4. 	to achieve full and optimal nutrition.
 

Improved nutrition is a most worthy national goal. No contribution toward
 
the improvement of resources and their utilization is too small to be overlooked.
 



TABLE 1 

Estimated protein requirements of humans
 

Average
 
NPU 60
 
protein


Average 
 needed
 
weight Reference protein required
kg J/g/day g/day g
 

Children
 
1-3 years 12 
 .88 10.6 18
 
4-6 18 .81 14.( 24
 
7-9 27 .77 20.8 35
 

10-12 35 
 .72 25.2 42
 
Adoles cents
 

..--" -,4: .70 34.- 57
 
16-15 63 
 .64 .
 67
 

Ldults 
Men 65 
 .59 38.4 64
 
1omcn 55 
 .59 32.5 54


Pregnant women 
 32.5 + 6 64
Lactating women 
 32.5 + 15 79
 

From Protein Requirements
 
FAO/VHO 1965
 

TI.A',1 2 

Relative value of some protein foods expressed
 
as Net Protein Utilization (NPU)
 

Egg 100
 
Milk (cow) 75 
Beef muscle 80 
Fish 83 
Soy flour 56 
Peanut flour 48 
Cottonsee&'. meal 66 
Rice 57 
Corn 55 
Wheat flour 52 

From Protein Requirements 
FAO/1WHO 1965 



rABLE 3
 

Estimated protein requirements expressed
 
in % of calories as reference protein
 

NDpCal % 

Infant 0-1 8.0 
Toddler 1-2 7.8 
Child 4-9 5. 
Adolescent 8.0 
Adult 4.6 
Lactating mother 9.5 

Platt, B. S. 

Proc. Royal Soc., B, 156:337 

(162) 



Wednesday, November 25, 1970--Afternoon
 

SUMMARY OF DISCUSSION
 

NUTRITION PROBLEMS
 

Comment by Dr. Chichester:
 

There is an. relationship between the 
mother and the nutrition of the child. In Chile, 
uneducated mothers produce 10 times more malnourished
 
children than well educated mothers. This malnourished
 
child has a substantial likelihood of becoming the
 
mother of a malnourished child in turn, in a continuing
 
cycle.
 

Dr. Francis Horan :
 

What is the situation concerning fluorides in
 
the diet of Thai children, and what is the result on the
 
health of the teeth ?
 

Dr. Gerald F. Combs
 

The fl'.or.de level in Thailand is probably

related to the low incidence of decayed, missing and
 
filled teeth in Thailand. it varies from North to South
 
but we have a much greater problem with tooth decay in
 
the United States.
 

Comment by Dr. Stanley Gershoff :
 

Nutritional deficiency cannot necessarily be made
 
up at a later date since the damage has already been done.
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As indicated by hypertension in adult rats induced by lack 
of chlorine, for only 3 days at a very early age, the lack 
of chlorine has already caused kidney dawage. 

Comment byy_r.. Sunthon Taweepok : 

Solutions to the problems of protein mal-nutrition
 
are of little consequence unless carried out in conjunction
 
with family planning program.
 

Comment b _Dr. John E. Kennedy
 

If nutrition programs are successfully operated

the morbiCity and mortality rates will decrease E:v the 
family planning program will have to be implemented, b!-
cause these two programs are closely linked.
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THE ROLE OF AGRICULTURE IN MEETING THE PROTEIN GAPI/ 

by R. J. Dimler, D4rector 
Northern Regional Research Laboratory,-/ Peoria, Illinois 61604 

I am honored to be with you and to have a part in this Seminar. In 

behalf of the United States Department of Agriculture, I bring you greetings 

aLid wishes for success in expanding the production and use of protein 

foods. 

In the discussions today we will emphasize agricultural development in 

relation to protein foods and nutrition. My comments first will be concerned 

with the world supply of protein, including the relative proportions of 

animal and plant proteins. Then, special attention will be given to the 

oilseeds and the cereal grains as plant sources of protein. Finally, I 

will discuss the production and use of soybeans in greater detail as an
 

example of particularly good progress in improving nutrition through the
 

use of a plant protein.
 

Plants provide some 70 percent of total food protein, worldwide. The
 

remainder comet almost entirely from animals, including fish. However,
 

the ratio of plant to animal protein in the diet varies widely from 

country to country--even from region to region. For example, in the 

United States about 28 percent of the food protein is from plants and 

72 percent from animals. By contrast, in India some 88 percent is from 

plants and only 12 percent from animals. Such differences result from 

I/ To be presented at the Seminar on Protein Food Promotion, Institute 

of Food Research and Product Development, in Bangkok, Thailand, November 22-
December 1, 1970. 

2/ This is a laboratory of the Northern Utilization Research and 
Development Division, Agricultural Research Service, U.S. Department of 
Agriculture. 



a number of factors. Among them are the effects of tradition and religion 

on food selection, the availability or local production of different protein
 

sources, and the income level of the consumer. 

On the basis of economics, plants generally are the lower cost source
 

of protein. Nutritionally, animal protein is superior because its proportions 

of essential amino acids are closer to the ideal. At present, the ideal 

adopted by FAO-WHO is whole-egg protein of the hen. 

Dependence on animal protein is no longer necessary according to some
 

nutritionists. It is true that probably no single plant source of protein 

comes as close as desired to the ideal. Proper combinations of proteins 

from different plant sources can give a good balance of essential amino
 

acids. In addition, some plant foods are quite high in protein content,
 

a characteristic also of meat and most other animal products. 

For convenience, the main plant sources of protein can be placed in 

three groups: (1) cereal grains, (2) pulses and legumes, and (3) oilseeds. 

Although the cereal grains generally contain only 6 to 14 percent protein, 

they provide around 50 percent of the dietary protein consumed worldwide. 

In specific countries, such as Turkey, the proportion may be as high as 

70 percent. These high proportions of cereal grain protein reflect high 

levels of cereal grain foods in the diet. The most important cereal
 

grains are wheat, rice, maize, barley, sorghum, and millet. World
 

production of cereal.s was about 1.1 billion metric tons in 1967.
 

Among the more concentrated forms of plant proteins, pulses and legumes 

serve widely as foods. Their world production was about 40 million metric 



tons in 1967. Included are dry beans, dry peas, dry broad beans, chick 

peas, lentils, pigeon peas, cow peas, vetch, lupins, and miscellaneous
 

pTAlses. In Thailand, mung beans are of particular interest.
 

The oilseeds provide protein, along with edible oil. While much of
 

the protein finds outlets in animal food, variable amounts are used as
 

food and fertilizer. World production of oilseeds in was
1967 about 

100 million metric tons. This figure includes soybeans, groundnuts 

(peanuts) in the shell, cottonseed, linseed, rapeseed, sesame seed, 

sunflower seed, and castor beans. To this group should be added 

co( onuts, which are a significant source of protein in some areas--as 

well as of oil.
 

Agricultural advances have improved both the amount and the nutritional 

quality of plant proteins available. Yields have been increased both by 

the development of improved varieties and by changes in cultural practices 

including ertilization, weed and insect control, and cons rvation measures 

for soil and moisture. The impact of these factors on yields is shovm by 

the story of hybrid maize in the United States as well as by several other
 

crops.
 

Better nutritional quality is being provided through genetic changes 

in the protein. High-lysine maize is the latest achievement. Another 

approach to improved nutrition is through diversification of protein
 

sources in the agricultural pattern locally. For example, more wide-spread 

growing of soybeans or other high-protein crops along with cereal grains 

allows supplementing cereals in the diet to give not only more protein but
 

a nutritionally better mixture of proteins.
 



In lcorkir- at the prospects for closing the protein gap. feel thatI 

oilseeds deserve special attention. They offer the advantage of providing 

both protnin- and calories. As a group, they are 	grown in many regions of 

the 	worl' Opportunities appear to exist for greater production of oilseeds
 

and 	 for much more food use of their protein.
 

Soybenns provide an 
 example of progress of an oilseed, and particularly
 

of 	approaches to 	food use of the pi-otein. Soybeans originated in the Orient 

several thousand years ago. 
They became a commercial crop in the United
 

States only about 50 years ago. 
In those 50 years, production in the
 

United States has increased rapidly, soybeans now being the third largest
 

crop; only maize and wheat are produced in larger amounts. This rapid
 

rise resulted from a favorable combination of circumstances. Soybeans
 

proved useful to the farmer in crop rcbation. The market for oil was
 

increasing. The soybean processing industry took a positive position,
 

assuring the farmers of a market for the soybeans produced. Finally, the 

value of the oilseed meal as 
a feed supplement was demonstrated and well
 

advertised by the commercial processors. 

Another factor in the cerqi successes of soybeans in the United States 

was the availability initially of a number of varieties fr Ti, the Orient 

that were suitable for a range of growing conditions. Cc,.Ltiraed soybean 

breeding has further increased adaptibility as well as improved yields. 

The 	protein portion of soybeans grown in isthe 	United States almost 

entirely consumed as animal feed. 
Only 3 percent of the soybean oil meal 

finds other outlets, about half of this being for food. In terms of weight, 

food markets utilize about 250,000 tons of soybean meal per year. 



use of soybean products as protein supplements to diets high in 

cereal grains is receiving increasing attenon as a help in closing the 

m':tein gap. An example is CSM, a combination of coni (maize) meal, 

!oybean flour, and nonfat dry ,Tjfk together with added vitamiis and 

miner-!r Soybean flour provides a high level of protein. Also, its 

amino acid composition complements the composition of maize protein to 

give an overall improvemenb in the proporuions of the essential amino 

acids, particularly for lysine in which maize is deficient. Other 

C".e 


combinations of cereal grains with soybean floir offer similar advantages. 

CS1 has been purchased by the United States Department of Agriculture
 

under its Food for Peace Program and distributed in some 100 countries
 

with good acceptance. It is intended primarily as a gruel or cooked
 

cereal for supplemental feeding of preschool children. It also can be
 

incorporated as an ingredient in other foods.
 

Research on processing of maize menl mid of soybean grits done at the
 

Northern Regional Research Laboratorv has established guidelines for
 

maintaining product quality and modifying properties. Complete precooking
 

of the maize component can.yield an instant CSM that requires only mixing
 

with cold ater. A recent alteration in processing permits use of smaller
 

quantities of water to give a gruel, vith resulting higher solids content
 

(calorie and nutrient densi.ty).
 

Processes have been developed for preparing full-fat soy flour having
 

good storage stability, mild taste, and good nutritional value as indicated
 

by a protein efficiency ratio (PER) approximating that of casein. One
 

process is based on hand-operated equipment; another employs an extrusion
 

http:densi.ty


c.'oker to enable larger scale operation. Control of critical variables leads 

to a quality product under simple and economical conditions. 

Furtl]er research oi full- fat riour has developed a beverage base that 

can be prepared in dry form and made into a beverage by simply mixing with 

rater. .he nutritive quality, comiosition, and flavor can be controlled 

by inclusion of appropriate additivcs. 

These studies, together vdth i-ndustrial research and development in the 

United States, can serve as a guide for efforts to produce coml arable 

j,,Ierials from other oilseed crops. The various oilseeds do differ in 

tht-,eir composition and properties. Technological variations irn processing 

will need to be developed to fit specific needs for the desbructiun of 

'midesirable components or for the retention or modification of desirable
 

properties. Genetic approaches to oilseed improvement also are possible, 

as exemplified by recent progress in development of glandless cottonseed.
 

The Southern Regional Research Laboratory of the United States Department 

of Agriculture is conducting research on glandless cottonseed as ;%ell as 

on the removal of pigment glands from ordinary cottonseed in order to 

eliminate the toxic component, gossypol, and hiprove the color and utility 

of cottonseed flour and protein. 

Advances in processing must be accompanied, of course, by agricultural 

production programs on farm products of a given country or locality. Such 

a coordinated effort should provide more protein foods and improve nutrition 

worldwide. 
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SUMMAIY OF DISQCUSSION 

THE ROLE OF AGRICULTURE IN MEETING THE PROTEIN GAP 

Dr. J. Hurley
 

What are you doing about genetic manipulation of
 
soyabean ?
 

Dr. R.J. Dimler:
 

Attempts have been made to lower trypsin inhibitor
 
levels and to decrease the amount of linolenic acid (unsatu
rated fatty acid wlth three double bonds) in order to improre
 
flavor stability. Manipulation of the fatty acids in this
 
manner has not been successful thus far with soybeans,
 
although it has been with some other oilseeds.
 

Comment byDr. G.F. Combs : 

It is true that plants are more efficient producers
 
of protein than are animals. Maximum retention of nitrogen
 
in animal is 20 - 25% of the total protein consumed. Animal
 
products are more costly and less efficient. But it must
 
not be forgotten that many feedstaffs are available which
 
cannot be consumed directly by man. More effective use of
 
feed resources could produce more animal production without
 
competing for mensfoo6 supply. In Thailand there are three
 
major opportunities :
 

1. Egg production (chickens and ducks) 
2. Fish production.
 
3. Pork production.
 

Dr. G.F. Combs :
 

What is the capacity of the extruder ?
 



Dr. F.E. Horan : 

1 - 2 tons per hour is the capacity of a smali.,. 
or-r e;truer for making textured protin pro, uct0. 

Dr. G.F. Combs : 

Is it necessary to flake the soy. ?
 

Dr. R.J. Dimler: 

It is necessary to dehull because it is recom 
mended for child feeding, but it is not necessary to flake. 

Comment-byv Dr. G.D. Kapsiotis: 

Engineering & economic aspects must be wTorked out 
by the research institutions developing protein products. 
We see very often only the prootype food products developed 
in laboratory but rarely if ever, th1e process engineering, 
cost and marketing possibilities are given proper treatment. 

Dr. G.D._Kapsiotis:
 

Where do we stay now with the problem of flavour
 
of soyabean in the soy based product ? 

Dr. R.J. Dimler : 

We still have flavour problem with soyabean. Full]
fat soy flour are very low in flavour. >-'<. ,t 
in CSM can not be tasted ir the flour is wel]. prepared. 
(Unless the good quality soy flour is used, flavor of soy
bean can be detectable. ) Specific statements are hard to
 
make about flavor beca:se of the absence of specific quan
titative measure for flavor.
 

Dr.I.D. K te • 

Is the Soya bean beverage corbonated ? 



Dr. R.T. Dimler
 

No, because the solubility of soy protein is poor

at corbonated beverage pH. 

Cotton seed protein contains a fraction which is
 
soluble in that pH range,
 

Djr. G.D. Kapsiotis : 

Has rapeseed been considerod for introduction as
 
human food ?
 

Dr. R.J. Dimler
 

No research concerning food production, ;:
etc. of rapeseed is being done at our laboratory in Peoria;

however, processing of a related seed is being studied.
 

Ccmmer ; Cichester :byD._C, 

With respect to rapeseed there has been reported
a process to produce a detoxified rapeseed meal which is

isolated rapeseed protein having higher PER than soya isolate. 

Regarding the role of agricult-oire in meeting theproteir gap, the total supply of food in the world 
is in excess of population need. 
 The problem is that marketing
and distribution structures are 
inadeauate now to assure
the consumer an adequate supply of nutrients and wil]. become 
more inadequate as urban population continue to grow. 

Dr. K. Jajavicharn: 

Are the products that you mentioned commercially

available and popular in the U.S.
 

Dr. R.J. Dimler 

Th .a> ,Farthere i. no cotm'r.ia. arket1nr ,fProduct as CSM 9.lthcugh I uuc-hrstq nI ttJ'm:.r j r7
given to it. There are c erc.al soy; produci.ts - ar

http:produci.ts
http:cotm'r.ia


textured vegetable protein, defatted soy flour etc. The main
 
emphasis in our work has been given to Food For Peace program.
 
In marketing new products, it takes time, efforts and money.
 

Dr. K. Jalavicharn :
 

Is there any toxic effects of mold in production of
 
soy sauce during fermentation?
 

Dr. R.J. Dimler
 

We have studied several fermented soy products at
 
the Northern Regional Research Laboratory, but soy souce
 
was not included. Most of the work has been done to show
 
adaptability of American soy varieties to such products.
 
No evidence of microtoxin in fermented products has been
 
observed.
 



BIOGBAPHICAL DATA
 

NAME : Dr. Insee Chandrastitya
 

Dr. Insee Chandrastitya is the Governor of the
 

Applied Scientific Research Corporation of Thailand.
 

He was the first Thai student to enroll at tn ih. 

versity of the Philippines, where he carned his first djv',: 

in Agriculture. In 1921 he was also the first Th-qi studet 

to be awarded the M.S. degree in Agriculture from Cornell 

University. In 1965, after many years of dlstin.utshed .:er

vice to the country, the Kasetsart University CcOLu'cIi hos .as 

ferred upon him the honorary doctorate degree in Av-riculture.
 

Dr. Insee Chandrastitya, from the very Leo-innliw of 

his career, has involved himself in agriculture and a r cu]

he ~,,,- 1934 -ai:httural education in Thailand. From 1923 

the early pioneers in several schools for agriculture In 

1935 he joined the Ministry of A.Rriculture, arid Crcori iv44' to 

1 )8 served as the Director--General of the Departnn- nt of Arri

culture, During has terrre in office, many e-.,:erimen- stations 

were established. These serve the country's need In modcirnizing 

u,its agriculture, v-olloi.ng a brief voluntar,,> retireme. 

Dr. Insee returned to education again as the Rector of, Kasetsart 

briefUniversity from 1958 to 1965. And again in 1967 after a 


retirement, he was requested to Kasetsaru durin 7 its
return to 


- '=
 
critical times. And as his third retirement, he was oeri uo &


Lo guide Lhe ASRCT as its governor.
 

http:v-olloi.ng


1936 

1944-1946 


1947-1950 


1950-1955 


At present
 

Secretary-Ceneral, 


Director-3eneral, 


Vice-president, 


Members of
Honoers oiy

Honor Society,
 

Papers: 


Secretary General of
 

the National Research Council
 

Analytical Chemist, Dept. of Science.
 

Research Associate, Cornell University.
 

Research Chemist, Southern Research Institute,
 
Burmingham, Alabama.
 

Acting Head, Dept. of Biochem, Albany Medical
 
College, Albany, New York.
 

National Research Council, Thailand.
 

Applied Scientific Research Corporation of
 
Thailand.
 

Science Society of Thailand.
 

Phi :;p Phi, Sigma Xi.
 

plant alkaloids, leukemia, plant phenol,
 
N retabolism, cte.
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The broad scope of the subject assigned for this paper would
 
permit mc to discuss almost any recent developments "i the processing
 
.nroteso n- 'c..-iuultural commodities. . ..r, " dc not plan to range
ud.,I
-.,.:-Aultu.., . hak. rmainly abcut Pcultur-?products

of 'nc,.fl, , '-:.-'a ;i , in discussi;:,:, 'them, all
,6er.s in Thailand. 

emiia:,ze t rnr- in which the Applied Scientific Researco
-,..es 

Cc rioration of T"iand is involved.
 

:)rn vm ,'ou may Le familiar '.ith our ,it,f not organizati, 
.. indulgence I shall digress briefly to inform you about,.ur 'iernissi.)n ard 

-.I:,cmLuz, Lovrnment suppc': . ... is governed
:. ?. oard . '-ydy the Cabient. T 1.; ^zpar;..- and ci :,ict from 
tile Aional -- ;-.cil, ,n there are administrative links

I"'at! ror ; Za 

rt. r ,CP.CT is empoered to undertake applied
 
sc if c r-i ....cncerned with the natural resources, -industries and
 
;,drinistrative serices of Thailand. "nc!udinrt t;I- health and wel'fare of the 

S :...... . -. ....,ort such....... ,. ..... ,!i ) 4r,.-m 
rc. %arcl. .t can enter into co

t 1.2:merii- or international agencies,rr. oUir n-tiona, 

..:t , do, -n f.. :.,',or. "erative arrangements.
 

....... .; nc, a Uk.,
.... of nriv~te tnr:ris, ,'"_',c xtent 
of contracti* ,;ith i,diidual firms . .tssczr- desirakle. 

r.sarch arms of A.,.",T ,.,rc 

.I,..ici ra.v i-nterest you. , isthe indu5Iiallv or. ..nted
 

ic,.nolop-cai lIsearc ilstitute (TI) , >:s !:acking
 

s'inci>nl its Pe- arch Institutes,
 

[stronn r,:

"MA, ,tir., 
... . ra-Lions i a sall -,-a%in 1t,, and moved into its 

from t'ce Tni ",: I:dustri ai u " '-:rna'- .i.. (" 

coo-A;feted ,, . - 'aildinnat t'ie beginnin.. of 1068. Its scope of 
..... - .i.. I-'j .uq matcrials and 

......... r..
. .. .-idv,,ar.1aceuticals, 
.-, : , . : . is
: a sral 


r,,s,.F... i.. ai y o'i., n 1rc.-;ucts. :. amed the
 
C,. ,, ...... agricultural
 

Tr'.ic . ricil L,u:rIr--ducts Instite *,')) e of' interest is 
-- . i 'roun. c'i 7,: ress researcai programmesn. ...... v,-l 


carri s out s .a economic im'esi a.(i-s
 

S.'.,!ur., to say FLLout our or 'anizatin,-xcept to oDe 
, .,, 41 f ,Lt -.'...
 -, visit us. r cnn,.ni -ntly located=*~ "
.-. ~.to . 

4 1LR 
ri. ;:iVarsity. .. ;] *' 

.-.. 
v -c1c.. 

:- I C-r..-z 
•:, a .. , ,. . I . I 

= .'~t - lli kesore roblr:s. ard arch. in ".....in srur,2 .. ...about " ' L...,..-.processing 
... ..... 
 ....l. - .! . ver,, i--%orUant irogrannie,-; t!-,t

IF t h.an "t"r." Tro- ",,tturzl Products Institute.
 

T- "....t'r 7;s nclu
".. : . '.,L of i.in ;" .,' "no soyabean, 



....ut and rnunq ,ern. It is cooperative research programme.'-. inn inclose coordination ;'ith units 
. 

of the 1linistry of Agriculture and
 
%asetsart University. The is on
emphasis develooment and introduction of
 
ir,rve varie, -.K;,z7bium inoculation, -.,idon finding the best
apronorric practicus ,mn,0or Thai conditions. . parallel programme on1lso.h.s fn.. Som. are-Uguratd. of the early results 'Jeinc 

,-G'-TCLTJF.L CROPS 

-"cc is nl USi.,ll t,oug')t of as a protein food, Lut it is the
.,&3. sincl. 


aood ,r-tain nia sense, " 'rnic." ,rotein
 
,., rrotein source in the Thai dAiet. CIs i t.e other 

catan 'n T ais ar,. 
,,oi~~.. :c ,eYt in ::iir . ,r.-.:rcv-r developi orotein foods. 

. processi, of rice affzcts the qua.itity and quality of protein
i n ri cc as ccrsumed. . .. tLunly. not receivcd much attentionhis has 
in Tmi Id 7rn- rur,: rv.ti,,,s ... ia.'s to say that the influence of 
?rcsssi n on rice "'ot.,n in lilin6 , .:ra1 '-;. "..Overmi-lin.., 

rer: .'-v1i' - 1. ast.:. r 4rA:ei,:. ( te.1 vttaviin-.i,c .neral-rich)

-,tr 'ar ' t Pr ,72. ra] rac-4 ce.
i,',,rrc,r,


S ;
.....w2 .. ;.'. ... ' . .... . s remved* .,. &,":,'t' :' . " .. . .. '" ,i J e o e 
-. r2s'.', & i . , (.; ,Y . . . - Ji."d a:c'vt L;Itinr bran 

.... • rV ":. tie!rote
:-:suffcinrc.v ef,,titChir onal diet :. 

ad !71l.iii ..." C",.lot "c0: cotr. ..... str'., a pen;
rkinre s i suc:, ,tt,. .r-, us,.!v m": "".' v i e have,:ea int-:rested in stdvinl t4he Y. - s:o1;fl.1."...... t :rmentsi in rice
 
I ,,:;.. . r -I 

F3 

- t,1
i'n,. l. - .lization
 

cs,-ar - c. ,r.,,-r, v-' "s :.'"- .a.tention to rice .. ....... ... 
 ,- ....
r s.. 
 "O" '. U- U7- ler-,., 
- .rt -y .!2.., rd ctier livestock.CA -1lri:,..e i . " ; ... . ' "" r,fr tc feed 

,
'.'. "f '"'.. fa~:'... .or-., t.- t,"' .iI rai for this r;,, 
::b 'r',' ] . l,. ~'*,; c '--, ;, F tiie 'farmen rs. :.c.-. . : ..t 
.. '" V.1Lu Cf tx-acte; r . n andonai.d for it " 


....... n e"" -2 

of
rec .,..... .mricn, . c.>ra . t:'.rc:as found t" 

F i7,.. rd ,. r! in ,and siftinr,. 
a ,," u..'.c al anI " c" v c i•dication is 



that a highly nutritious, ,cry inexpensive food ingredient could >e 

had from this source, It was found that biscuits containing u* to 
. ,;of rice bran flour (based on total flour content) "yere palatable. 
... of of extracted rice bran are poential vy avainy thousF.'r.s tonnes 

'a. " . 't tcis is a possible food source well worthy of investig 
,"on <. food industry. 

ilni a Bean 

.,,ban, ich is an imp, ;ant minor crop of Thailand, 
..ino produced ;,t present to a greater extent than soyabeans, rr, ii 
other inter-.tinn example of the abuse of a protein resource. Th 

prized inrrefdicnt -f '.;this :en is the starch, ic.* is used to makc 
traditional transparent noodle. " m'cessI - -,,.,tein,',e '-. ur- ,ich 
amounts to neprly 25 percent of the bean, is re::,ved an -t so far as 
making a direct c-tributin LO human feeding is concerncd. It is a 
very interestinr - rotein 1.ly.;ine content about on a nar with soy 
protein. c-;v r c-.vrs it as a very crude product sells it-

aroad a, a feed ingredient.
 

Our approach again has been that we do not expect a traditional 
industry to chance overnight so we have investigated in the ">oratory 
the optimum conditions for extractina Ad recovering the nr,.-n and 
usina it as ingredient. fe- .odu, .... bca food the -n 
made usino t:,is nrot.in ill be discussed la'. 

S..ave experimented with d-,, milling of mung bean as 
a way of providina a basic food - redient. :t was found that most of 
the green hull can be re"ved i milling process similar to that used* 

' 
vay is to soak the beans, rcr','; hulls,
 
dr.- t:ie beans and grind them to a flour. Zither way, iigh protein,
 
l'.:-rc., f!-u' 4 prnduced which is very compatible with wheat and
 

for wheat flour. d:itc tide 


other flour. -. 1'jr a low oil content and very little
mung has 

,,.,., f] .f.- r 

?o vUC;i work has been done on processing of soyabeans the it 
is hard to select Lest approach. le have tried to identify the 
barriers which prevent more consumption of soy products in Thailand.
In t:,e agricultural production side there are problems of suitable
 
varieties, -f :z.ed viability, -nd of adequate returns to the grower.
 
The oil millers have difficulties with the quality of the beans avail
a i,d r '%,l t .)t-in enough beans at equitable prices to support
 
their operations. At the same time it is very difficult for an
 
agricultural nation like Thailand to contemplate the importation of
 



sovaabeans to support a processing industry.
 

.eparding consumption of soy protein foods, tie principal 
prcbleims may be found in the acceptability of soy flavour, For most 
o the Thai peoples, traditional soy foods are not greatly relished 
and find limited acceptance. ,uantity consumotion of new soy food 
products will probably depend On the absence or maskino of objection
able "beany" flavour. T:ierefoce we tcnd to regard as i. -)terial 
"breakthrough" t;ia Cornell method of making soy milk ;it:o,t the "beany"
 
flavour. However, t'.ere are siill milaniy problems to be soiveJ in using
 
this process on an industrial scale
 

ASRCT also heartity supports the request of the Ministry of 
frdustry for a feasibility study on an integrated soy bean processing 
Wplep to produce edible oil and products as well as feed ingredients, 

and das already begun survey work in support of this study. 

Fermentation also offers interesting possibilities for changing
 
the form and flavour of soyabeans so as to make them more acceptable
 
to certain segments of the population. TI ;ias studied thus-nao, a
 
tradit--n fermented soyabean food of northern Thailand, and found that
 
the precess of making it can probably be adapted to the manufacture 
of a suitable raw material for protein food formulation, . formulated 
food, named Ferm-Soy, mix ;ias been developed as a substitute for the
 
unhygienic fermented fish favoured in noutheastern Thailand.
 

Sesame
 

Sesame is a minor agricultural crop and export of Thailand.
 
It is an important crop in the northern province of Mae Hong Sorn on
 
the Burmese border. Tiie people there prefer to use sesame oil in their
 
cooK"ing. Its protein is of particuila: interest because of its reported
 
high content of methionine, sur-,':sting its use in Cood form lation to
 
offset the low methionine values of legume proteins. So far, TI ;)as
 
done exploratory li,..oratory work on possible ways of processing sesame,
 
including dehulling by lye treatment, oil extraction with solvents 
and by mechaniacl pressing, extraction and coagulation of protein from 
defatted sesame meal, as w.ell as preliminary trials of its incorpor-
Etion into food products. 

Others
 

In the next stage of its development, TPI hopes to concentrate 
heavily on vegetable oil and protein technology. A solvent extraction 
pilot plant is to be installed together with other related processing 
equipment. Special attention will be given to scale-up of laboratory 
processes to bridge the gap between the bench and actual industrial 
production. 



Indrstrial concerns have already called our attention to 
problems in the -:recessing of cottonseed, kapok seed, rubber seed, 
';":or jc".:;, P' cn sorno cxti, species. It is expected that these 

will receive i .' in due course, dejeoii. "iron n.zigned priorities,
and that ,. M! in piven to appropriate utilization of oil-meal
 
residues.
 

F!SII PRODUCTS 

Fish in a variety of forms are greatly relished by the Thai
 
people and make an important contribution to the diet. Fresh fish
 
are not equally available throughout the country because of distribution
 
problems. Boiling in brine is one of the ways of prolonging the dis
tribut-, life, Q it is stili too limited. 
Pork has been donc, in
 
conjunction with the Department of Fisheries, on estending the
 
distribution life of boiled fish. Another project dealt ,.ith improve
ments in dried and salted fish. These preiects have not had much
 
impact because of the shortage of d:sired ''pes of fish, '..'icA tand 
to be all taken up a: fresh 'ish.
 

, • traditi-n -l Thai way of salting food is with "nan ;pla",
made by a f',.rnentatioA rocess from certain varieties of small fish. 
ASRCT has joined with the Department of Science and the Department of 
Fisheries .n n research programme on fish sauce. 'pr 'ork has resulted 
in thie development in the laboratory, now irvin 
 intc pilot scale,of
 

-
a &i.iogical quick process which makc ham pla in tnree montis instead 
of in about a year in the usup! way. Another apparent advanftue is
 
that other kinds of fish, u3ua,,y rapar'eed as trash fish, call ueused 
in the tieiogical quick process. 

ie full in; act cf Wis development has yet to be assessed,
but an idea of its potential importance can be seen from the fact that
 
more than 30 million litres of fish sauce are made annually, ,ith indic
ations that more could be sold if it wc:' available. The best grades of
 
fish sauce have a considerable content of amino 
mciCs and other nutrients
 
which may be of some dietary significance. [not. Mi,a nossibly worth
 
exploring is to use fish sauce as 
a vehicle for nutrit! < enrichment 
of the diet. 

MICROBIAL RPOTEIN
 

Kliile it is still far away from direct human feeding, our
 
biotechnologists have not overlooked the possibility of producing

protein by growing microorganisms. In particular, they are interested
 



in a combined approach to pollution treatment and protein production.

Cne way is to prow ;,'cast for aninal feed on the offensive effluent
 
from tapioca starch factories. This is just being explored in the
 
laboratory with no indication yet w'thcr it 
 could be a practical

proposi ti on.
 

Tia other programme concerns the growing of algae on sewage.

Tiis is a major effort by the Asian Institute of Technology and ASkCT
with links. Gr,6uWt Lioenineering students of AIT take aspects ofthe progranne as subjects for their thesis research; four have already
graduated with doctorate degrees and four more have recently started 
work. Le substance of the process is to produce feed p'otein from

the nutrients in sewage by mass algal culture in shallow ponds,returning
clear, reusale water to the environment. c2 'f "e technical problems
concern the ortimum conditions for algae growth, .:'usting of algae
and converting it to a useful feed ingredient. T.e results to date
 
show the possibily of yields over 100,000 pounds per acre per year

of dried algae containing 50Y of crude protein.
 

CONCLUDING REMARKS
 

It ;ias Leen my pleasure to give you just a general review 
of work going on at ASRCT relating to the production and processing
of protein resources. It you want more details of any of this work,please consult our re-earch scientists, sev-ral F whom are in attendance 
at this meeting. If you want tr see the algae ponds or any of the pro
jects I have mentioned, I v T, that ,. ar" conveniently located just
down the road And 
vou will L2 made welcome.
 

Some industrious and resourceful food technologists in TRI 
are working on ways to utilize the products I have discussed in theformulation of protein foods. Sore of the prototypes they have developed
 
seem good enough to have commercial possibilities.
 

,s I know that you are -irticulnrly interested in protein foods,I rave asked Dr. C. Lews Wrenshal , . , ior UNIDO Adviser to ASRCT, to 
present this aspect o our work in somewhat greater detail. I Gant you. 



DR. C.L. WRENSHALL
 

C. Lewis Wrenshall. was bern and educated in Canada. He: 

recelled the Ph.D. deree in Agricultural Chemistry from McGill 

Universi ty. He then worked as a research chemist for OgilvLe Flou 

MVills. L-ater, he returned to McGij- to teach Chemistry at Mocdonal 

College.
 

Follwing Worla War 2 he joined the Southern Research
 

Institute. Birmingham, Al]abamw3, as head of Organic and Agricult ir 

Chemistry, and personally direcved a research program on p 4nuts, 

sronsored by the National Peanlt Council. 

For five year Dr., Wrcnshal]. wan Technical DirQt.r of ore 

most L:tiies. T t-IIs perlod be developed a rovel mea sb ,ute
 
using milk as a source of protein, with ie as a'.e
vit ,.]. a te ur in.eas -- :S 

Dr. Wrenshall was the7. eron-_yed .P> hal z- r And 

mainly in. ':he developmtnt o' food, chemicals gnd nutri ional add tr 

Dur~i - this period he served for ni years on the National Actdce 

of S CcComittee ac~v sing ?-he Quartermzaqter General on nhtr-

tion fortification of ratYcris for the Armed Foroes. In3 1957, Spea 

to the American Associat .on.;o Cereal Chemists, he recommended th 

enrichment of cereal foods with lysine, vitamin B6, and vitamin B, 

12 tc enhance protein value. This proposal was .:Idely reported an( 

at that time sparked. considerable controversy. 

A.'lmost six'years ago Dr. Wrenshall came to Thailand under
 

United Nations sponsorship to assist in the development of the
 

.Technological Research Institute in the.Applied S'ientific Corp

rption of Thailand. Needless to say he.. has again become deeply 

involved in research on agricultural and f6od products. 
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INTRO DUCT ION 

Background Informatioll
 

Research on protein foods was included in the
 

earliest plans for ASRCT. 
 Long before any laboratory work 

'
could be started, discussions with NRC, UlP ICCEF, FAO, WHO,
 

etc. directed attention to a number of specific projects.
 

The actual program has evolved quite naturally from TRI's
 

work on processing of agricultural raw materials. It was
 

also greatly stimulated by commercial sponsorships. My
 

own interest in the subject goes back more 
than 20 years to
 

the development of 
a novel meat substitute and subsequently
 

to the improvement of protein values by lysine supplementa

tion.
 

Research Strategy
 

The TRI food research is aimed at developing pro-

tein-rich foods 
which simulate well known traditional foods
 

where possible, but in any case must be highly acceptable to
 

Thai tastes. They should, of course, be inexpensive, .u.
 

acceptal;'.]ity is a prime consideration. .
Thus have cot

centrated on overcoming flavour problems to make acceptable 

prototypes. The idea is to show what can be done and then 

to work out how best to do it. Our motto is, "If it won't
 



>ll witho;ut protein, it won't sell with it". This ray 

seet idealistic, but we believe that to succeed a new food 

prcduct should be so good to eat t:hat it ic wan-eLd again 

wiz.hout any special education or oromotion. In other words,
 

new at 

vie as those it is expec..::.: to replace. 

C. foo, Must be least a, tcceotabie a-rarCs good a 

Raw Materiels 

Our Governor has already covered ASRCT research on 

processing protein-rich procucts, so I need o.ly reinirnc you 

that our prin.ip>.i sources of raw materials are soy beans, 

mu.ng beans, peani]ts, sesame, and rice bran. When approp.iat, 

oto'er loc-sal oro-ucts such as coccnut and banana have been 

1.s; as ,so7.-rces of flavour. 

VILLAGE TECHNOLOGY FOODS 

Co c;-*..Soy... ?',j.lk andn Paste 

:iese uroducts have been 62eve2oped un-,'v ,te gv.2

dance C. .i 1.'.7unnikUn, UNICEF Re,:2ional Fooc. .t r

tion Mngine-'>Hunnikin concernedd the oNr. is that cor;.s 

industrial pr'ce ssing, packaging and distribution may puh:I, 

the price orotein beyond he - hCof su-olements reach 



I who need them most, His idea is to design "villeq: ::. 

foods, requiring only local ingredients and sinoiple ,-,rocestin,. 

to be made and served daily direct to the children, for e:ar

ple in child care centers.
 

Coco--soy milk is , :,tverage prcp-ard ir_im coconut, 

milk and soy beans. It can be made ar vrieTc: -,'_, by rt 

with a minimum of te!.,hnfcal equipment (grate2, Panui _,uss, 

blender). It contains 3 percent protein and providr,: abou-. 

80 calories per 100 g. Acceptability in an o,.bFEL h:as 

good, although somewhat reduced by urdispersed oar;;icles. 

Coco-soy paste: is prepared from coconut milk, scy 

bean and fresh banana by simple mixing in a high spe e bl-en

d'r. It is designed for spoon feeding. Pror,:iy is 

? percent and it provides about 125 calories per l0 g. 

Ferm-Soy Mix
 

Ferm-Soy is a fermented soy bean product ..mtc;I 

fom a native foodstuff called thua-nao or thua-mak, ir is 

made by allowing the steam-cooked whole soybeais underc'o 

f:rmentation overnight. The Product has a charac . : 

smell i.-r Uto that of Lermented fish. Sice e .. 

fish is popularly used throughout the countr" it is t:ntln.c'L

pated that Ferm-Soy would be readily acceDted
 



tent) a produ."t c.l.. Fer,-Sn. Mi;. ,en developed. it 

is formulated by blending fie ,arnn. a into Ferm-Soy. 

The product may b pro!yced a: dri d ro r as chips for 

!Q,, r% PH' e. : qaiI~. its 1 , :o -quires no 

":u2ui, Fq. mA.. . .d. .. to Si , &r prOces::tQ "j.t.. 

.. c : y an' er y. T!.OVI-.C )f Ferm.. -!o: 

Moy may be carried out conni:s. uJy us in' part ,' the fer

merited beans from a previous batch as IAculum, 

By developing the iV i-Soy Mi'. the fo.llowing objec

tives can bc ncheii et; 

1, 	 The norversion, by simple technolegy of' a cheap,
 

,., 	: . t 2W M'a A 0 7 into a flo., acceptahle 

from of protein food thus making avaalable a 

cheap but protein-rich food for t.e people,
 

2. 	 The 'oetif'cat.on of the product with -itam.r:s 

and minerals to obtain a Yell-balanced product, 

:U" ':4 in mind the ad6 ition of iocated salt. 1i1 

particular to help combating the goitre disease.
 

A i ! a Meru Stawci .1 

Crpfo paxasites nor. -. ±ounj in lermenoW~ 

http:oetif'cat.on


PflfV"mvPE C%')MERCIAL FOODS 

In our on . -vie going'v:ork cot.omrc~al rocotypes are 

on the assumption tia...nem ,r-: ot the , ...... "lnr . 

stand to benefit from .Li-.reat protein - itLs. We suppose 

prof; i -avn thethat sub-upt-m,, - ,taP:e c oc;cur . cnL0 

-
,.althier ,,--ople, mo to ii,. ividual 2'cj ,_,sv C c,-su.r.tion 

of "empty caloriLs" foods, ref'cre ,e.. niave been ;dorling 

on a widr-e variety of prote i -err1hfc. bc vera.,es, sn-cks and 

Oesserts, A number of it -,.whjch appro.ch our own ide..s of 

comm&ercial acceptability h]qve been placed on display and are 

Avai].able fo- ssmp.in S and d sclUss on, [ those !rter-sted. 

.s there Is coniderable scal.,-up w:rk t,- be cone on thesq 

.,.:, ..,s ASb CT .ouc e esp:,ally pleased to hear from firms 

who might wish to coll.bora. in the commercial development of 

a:,1v of them. 

Protein Chip 

alhis is a crisp, expanded food, similar in appear

srnie to the traditional food, khaokriap. It is prepared from 

soy pren flour. and f?].vnring -. :Toot:ein, starch l3.. 

could .e r ;o or to ex:rar.keted t:adyeat, as d'ied cihips be 

panded by de<t'-fat frying ir the home. The protein content 

'of the dried chip is 22 percent, of the fried chit 16 pCL-cw n.. 

http:appro.ch


Soy Beverage
 

This is a nutritions milk-like beverage prepared
 

by the Cornell technique by which the development of soy 

flavour is minimized. The etract is forLni formulated 

with different flavours such as buttei, chocolau: coffee, 

coconut. Protein content is 3 percen and it proviaes 

about 70 calories per 100 g. Indications of acceptability
 

are favourable.
 

Evaporated Soy Milk
 

This is a concentrated soy milk which can be diluted
 

with equal parts of water to make ordinary soy beverage. It
 

can also be used in coffee or tea, or in other uses of evapo

rated milk. Its protein content is 7 percent.
 

Peanut Snacks
 

These are prepared from partially peanut flour and
 

sugar. They are quite high in protein, over 30 percent, and
 

calories, 450 per 100 g.
 

Beans ta lk
 

This snack food is prepared from mung bean flour
 

and wheat flour, with sesame and rice bran ir such proporticn,
 



that the calciulated amino acid profile approaches t!-:e FVA. 

standar. T:e protein content Is 1 percen- and the calo-

ries -4,40 oer loc 

-. !L'L2ot.!n Macaroni or Wojg;es 

These are oroduced in the corvenioaJ.). 

replacing part of the --heat flour vitih mung bean Iour or 

enrich "n-:p,-s:e mi' Drotein:-- .: ean concnLtrate 

Protein content cana 'e raised to about 20 percent; ::eIr, 

th, prop rL.ies of 1- prouc are noticeabl aliec ed, 

HI ,- P'_protein Instant N\19oor-I.es 

Preseasoned and precooked, these noo... les ar 

to scrve after ,oi' one minute in lin. vo.at er, r.D'-t e 

con~;ents is ahou. 20 rercent and acceotabil',ty is >i=",-

Mung Cream Scuy. 

This in.stant soup mi:. is prepared from cooked m.. : 

bean flour and u materials. It is prepcr-d 'or 

servi ." add ;,,ater and boiling for onli ]. to 

The probein content of' the po-v:aer is over 25 percent, 

High.Protein Cookies
 

Preparcd fr-om white .'heat flour, soy protein :. 

http:N\19oor-I.es


ceritrate, fat, egg, sugar and flavouring agents, these 20 4 

percent protein cookies have acceptable flavour and appea

rance. 

BFnana Cake 

A Oelicious cake wAth 16 percent procein content 

is made from soy protein concentrate, banana, and other cake
 

ingredients. 

Banana Soy Weaning7 Food 

A smooth, semi-liquid food with banana flavour for 

weaning baby, it is made of soy protein, syrup, banana, a-..d
 

coconut milk. Protein conten is 8 percent. 

Sweet _Soy Weaning Food 

Prepared from soy protein concentrate, syrup, coco'iu'. 

milk and flavouring age'its, this is a smooth, semi-liquid food 

with a milJ, pleasant flavour for spoon feeding to weaning 

baby. It contains 10 percent of protein. 

Po rr i d ge 

This ready-to-serve porridge is a weaning food wltni. 

a slightly salty taste. It is prepared from soy protein con



centrate, sauce, and "-xcu'..-; a,.ent, and may contain up to 

15 percent protein. 

Spread 

Similar in' ap.c:,.:. and taste to liver paste, an 

sui.able for us e as . serc.ich spres , t.... ts.. .. 

percent of -protein and 530 2alcrieL per 10G E. 

soy protein concen.rate, fat;, spices ant a-

CONCLULINC; REYARKS 

Tn concluv.ion, I rake i 1,'s opporLuunitK :c Say t.t 

it has been a rewarding experience §'cr me to participate in 

the development of '11, especially in the proera,s .hich hev', 

been outlined h.re touiay. I ,.,ould .ihe tc conip.imeri, m, Tia. 

colleagu;es, for whose professional capabilities _Jave the 

hii epard. in my opinic.n, based on mr .. ar. of*... ilai 

researci e.vperiencc. research produc:, ,I-',it Lere compares fa

vorsbiv ith that in Canada and I.'e Uni~,ed States. 



M.C. CHARKABANDHU PENSIRI CHAKARBANDHU
 

M.C. Chakrabandhu is an agricultural scientist who begun his
 
career with the Ministry of Agriculture in 1935, and graduated with a
 
B.Sc. from the College of Agriculture, University of the ?.hi]i'-ines
 
in 1937. lie was awarded a Government scholarship to pursue his M.S.
 
in Plant Breeding at Cornell University. Various assignments preceded
 
his return to Thailand.
 

After his return to Thailand, M.C. Chakraband'iu was appointed
 
as Vice-Rector to Kasetsart University, the Director-General of the
 
Departments c7 ".ice and Agriculture, Ministry of Agriculture, and the
 
Dean of Agriculture of Kasetsart University, respectively.
 

M.C. Chakrabandhu was a special lecturer in Statistics and
 
Experimental Designs at Kasetsart University, and contributed a
 
significant role in laying the foundation for many agricultural
 
research programs which led to the economic benefits of the
 
country. He immensely strengthened and supported tile operation
 
of various agricultural fields, agricultural extension, service
 
and training.
 

Internationally, he was a committee member in the establish
ment of IRRI; now a member of the Board of Directors of CIMMYT. He
 
is actively engaged in raising funds to support many research projects
 
of Thailand, and is a representative of Thailand to FAO, a special
 
consultant of the Rockefeller Foundation and a coordinator in the
 
National Corn and Sorghum Research Project.
 

He is presently the Rector of Kasetsart University.
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RECENT DEVELOPMENT IN PROCESSING
 

PROTEIN RICH AGRICULTURAL PRODUCTS
 

Mr. Chairman, distinguished scientists, ladies and gentlemen.
 

On behalf of Kasetsart University, your host and co-sponsor of this semi

nar, we are proud and honored by your visit; extremely happy at the chance 

to hear your valuable discussion and suggestions on protein food develop

ment. We always appreciate hhe fact that many of you must travel a great 

distance in order to participate in this rewarding event. May I invite 

all of us assembled here to give a big hand for our distinguished visitors. 

We are also indebted to the many agencies supporting this seminar in finance
 

and in preparation, These are the AID/USOM and the DTEC, wothout whose
 

assistance, this seminar could not possibly be organized successfully. The
 

USOM has provided US $ 20,000 or roughly 400,000 baht; and the DYEC, 059,000.
 

The Kasetsart Institute of Food Research and Product Development can only
 

contribute some 10,000 baht for seminar facilities, 20,000 baht for proceed

ing preparation 19,000 baht for stationeries and miscellaneous expenses.
 

His Majesty's Government kindly provides additional l,,,000 baht for a recep

tion. The total contributiDn in baht thus amount to some 59,000 baht, which
 

is rather small, but it represents our best effort for the time being. Please
 

forgive any shortcoming that could have been caused by this financial shortage.
 

I am, however, very pleased to observe the interest and participation in this
 

seminar.
 

The role of Kasetsart University in protein food promotDon may be categorized
 

into three interwoven phases:
 

1. Education and training of scientists and technicians required to parti

cipate in the total picture of agricultural development leading toward grea

ter national production of better quality, higher yield agricultural commo

dities and research work necessary to attain this goal. Presently we are
 

engaged in two levels of education and training, namely, the degree level
 

administered by various faculty departments, and the non-degree level offered
 

to interested parties and as inservice training for personnel involved. We
 

have offered short training courses, for example, production technique for
 



soya milk, soya flour, and utilization of these products in human foods.
 

Form our past experience, we were able to provide facilities accommodating
 
all parties interested; it is foreseen, however, that greater effort is to
 
be required in the future to meet the rising demand without any sacrifice
 

in quality training.
 

2. 
Promotion and extension education, with emphasis on agricultural pro
ducts, including protein food. Kasetsart University staff has carried out
 
some relevant studies pertaining to protein food.
 

- A study is now being conducted to obtain a corn variety with 
high yield for local conditions and with high lysine content 

to improve the protein balance. This is a study involving many
 

groups ---
field station at Suwan Farm and sereral laboratories
 

on 
the Bangkhen compus with very close cooperation and support
 

by the Ministry Department of Agriculture and the Rockfeller
 

Foundation. The product being searched for will provide not
 

only a source of improved animal feed, but also the beginning
 

of corn utilization for human food -- a definitely new step
 

for Thailand. To achieve a processed product applicable to
 
Thai eating habit, considerable work must be done; work that
 

demands cooperation from food scientists in several agencies.
 
Perhaps one can anticipate a scheme quite similar to CSM (Corn
 

Soy and Milk) or other appropriate arrangement.
 

It is necessary to point out for the benefit of some of you that the Thai
 
eating habit tends to make it difficult to popularize the use of corn and
 
corn products. Most Thais prefer corn for its sweetness, not as a simple
 
carbohydrate staple as 
to be found in Africa of South America. USOM has
 
kindly provided a cooker extruder for the project through arrangement simi
lar to CSM. Results obtained so far include baby food prepared from de
fatted soy flour, rice embryo and other ingredients. We are convinced that
 
high lysine corn will soon play a very significant role in solving the pro
tein food shortage, in that it promises new products of high nutritive va
lue, low cost and compatible to the Thai eating habit. We hold high hope
 
that the joint research project will bring us success 
in this field.
 



Search for high protein rice varieties, All of us realize, of
 

course, that the people of Indo-Chinese Peninsula rice as the
 

staple food. We are particular about the grain characteristic,
 

cooking quality, texture of cooked rice and especially, taste.
 

We Thais are so particular, and perhaps "addicted" to our kind
 

of rice. Perhaps it is bacause we take to rice right after
 

weaning, three meals a day, seven days a week till. the final
 

week. On the average, a Thai consume about 400 grams of rice
 

(polished) dialy. You can figure out the lifetime total.
 

Therefore, it stands to reason that any new rice variety must satisfy, af

ter other such things as yield, disease resistance, adaptability to any
 

particular area and response to fertilization, the exacting taste of consu

mers. This nearly doubles the formidable task of research workers who try
 

earnestly to bring out new, improved varieties. If, out of the average
 

amount of 400 grams of polished rice, we could increase the crude protein
 

content from 7% to say 10 - 12 or even 15% with balanced amino acid pattern,
 

high P.E.R. (Protein Efficiency Ratio) then one could hope to solve the cur

rent dilemma of protein shortage. It will be the quickest and best solution,
 

provided it offered the right taste, right texture, right cooking quality
 

without added price. Perhaps we should have the news some day.
 

Aside from the two cereal grains mentioned, Kasetsart Universith
 

is involved in other works on crop and animal production to
 

serve the well round need of the country, and hopefully, to the
 

region as well.
 

Current project It is our view that the Thai per capita income is low, and
 

the past inceeases barely kept up with the increase in food cost. Statistics
 

for the Past 3 years indicate an increase of some 20% in food price, or 5-7%
 

yearly on the average. Food is one item we cannot afford to cut back as of
 

now, particularly the protein food. We are even more concerned about the
 

protein need of younger age groups who must be supplied with adequate and
 

balanced protein diet at higher rate and at much more critical requirements
 

than their adult counterpart. It is a proven fact that protein is essential
 

in proper development of the nervous system, brain included. By common sense,
 

we often think narrowly of obtaining protein food from animal sources, which
 



is correct if cost is no factor. But to many, or most Thais with our
 

annually for half of the population,
level of income lower than 3000 balht 


sum of 3000 baht, roughly one half
it must be not so common. Out of this 


or 1500 baht must be spent on food it certainly not provides for any signifi

cant quantity of animal protein. On this basis, Kasetsart and the Ministry
 

of Public Health cooperate in an attempt to correct the situation through
 

Kasetsart's responsibility
the means attainable under these set condition. 


is to develop protein foods; the Ministry's to utilize them at appropriate
 

There are four points to our objectives:
locations. 


- to develop foods agreable to our eating habit,
 

- to develop foods with reasonable cost,
 

- to develop foods with high nutritive values, and
 

- to utilize local raw materials.
 

our work, based on the above objectives, can
During the past two years, 


be summarized as follows.
 

1. Utilization of mung bean Mung bean is available in quantity and at
 

low cost. It is being used industrially in manufacturing bean thread and
 

The bean contains 24% crude protein that we have extracted "Kaset"
flour. 


protein and flour.
 

2. Utilization of soybean Kasetsart University has so far produced these
 

products from soybean.
 

2.1 Soy Milk. Soy milk in presently made available for children in
 

the following schools at approximately 1000 liters/day.
 

Satrivitaya School.
 

Suandet School.
 

Buranasuksa School.
 

Somruthai Kindergarten
 

Prasanmitr College of Education
 

Satrisethabutr Bampen School.
 

Minburi Vocational School.
 

Bangkok Teacher's College.
 

Bangkok College of Education
 

Ladprakoa Vidhayakom School.
 



As a 	natural follow-up step in reducing transportation and storage
 

problems, we have produced the evaporated condensed soy milk, reducing the
 

volune to about 30%, canned and sterilized. Market development work has
 

been 	carried on for this product in 4 provinces in cooperation with the
 

public health projects. Present daily production is 500 cans of 500 c.c.
 

each.
 

2.2 	 Full-fatted Soy Flour Full fatted soy flour is produced and
 

made into "Kaset" cookies, with daily production of about 60
 

kg. It is now used by the Ministry's Department of Physicai
 

Education for our athbetes in training, in conjunction with
 

soy milk.
 

2i3 	Defatted Soy Flour Defatted soy flour is currently used in 

producing a noodle "Chinese Mein" and baby foods. We have 

high hope for this food in the future. It offers high quality 

nutrition, low cost and case of preparation. We can look 

forward to future crops of children with healthy physical and 

mental development. It may also help to eradicate some imita

ted baby food, containing simple ground up rice, that is wide

spread in the market. 

3. Textured Protei Tie textured protein or artificial meat, or "Kaset" 

protein is made we:: lant protein with or without a blend of fishmeal. 

Amino acid supplementation is added to insure high plane of nutrition. The
 

protein equivalent of current production on this premise is approximately 2
 

heads of cattle daily. We produce daily about 100 kg "Kaset" protein with
 

60% crude protein, an equivalent to 300 kg of lean meat or roughly 2 heads.
 

This textured protein is prepared several ways. Some is sent in dry form
 

to provincial areas. Some is prepared as lunch for about 500 school chil

dren each day. We have been preparing "Kaset" protein fried with chillies at
 

the rate of 2000 cans, of 160 gram content, per day. Other "dishes" include
 

fried wanton, fried chinese rolls, tea pastries, chinese buns, etc. We are
 

experimenting with any favourite dishes demanding meat with "Kaset" maat
 

substitution.
 



4. Utilization of coconut Another product of this Institute is concentrate 

coconut cream, canned or packed in aluminum tube. You -:.ight have seen some 

of them. To utilize the meal, it is prepared into several "sweets" favorite 

of many Thai. This coconut meal is also used in rpotein extraction to create 

the "Kaset" protein of high quality nutritively. 

5. Utilization of mussels Kasetaart University also used mussels as a raw
 

material for protein extraction. We follow the principles employed in FPC
 

(Fish Protein Concentrate) to extract this mussel protein with gratifying
 

results. It contains very high nutritive value. The problems now seem to
 

be the supply of mussels. Current production must be promoted and expanded.
 

Since time is running short, I must limit my presentation. You are here
 

inside the Institution of Food Research and Product Development where detailed
 

informations on any part of my talk can be obtained. Please contact any of
 

us for anawers that are quaranteed to be more convincing than words from me.
 

In concluding, I must thank you again for the time and interest. I thank 

WARF in analyzing products from Kasetsart laboratories, ascertaining our 

findings. We are hopefully waiting for words about our own laboratories 

with assistance from FAO and UNDP. Thanks again to USOM and the DTEC for 

support rendered to our research and development works and the seminar. And 

last but not least, thanks to our partner, the Department of Health. Without 

whose valuables cooperation, Kasetsart work would not amount to anything much
 

Coopeation from more than one group seems to be the key to our success, the
 

country' s success.
 

Thank you.
 



Thursday, November 24, 1970--Morning
 

SUMMARY OF DISCUSSION 

RECENT DEVELOPMENTS IN PROCESSING PROTEIN RICH AGRICULTURAL 

PRODUCTS.
 

The use of textured proteins from soyabean in school
 
feeding program in Thailand is rather far ahead than most
 
countries.
 

Mung bean and sesame proteins as developed here
 
are very much fitted together in terms of amino acid pat
terns.
 

Dr. Gerald F. Combs :
 

Mung bean lacks specific flavor and is therefore
 
more acceptable. Can it be produced at local level ?
 

M.C. Chakrabandhu
 

The mung bean has a.lot of advantage, it could be
 
processed in simpler system. At village level the mung
 
bean can be used to produce long rice (vermicelli) but the
 
protein content is low. The control industries have been
 
approached rather than local ones, because of the needs of
 
economic and market tests. The Association of Food Proces
sors requested to have their headquarters at this institute
 
which opens way for centralized approach.
 

Dr. Pradit Cheosakul :
 

In increasing the use of mung bean, it is necessary
 
to produce centrally for better technical-reasons.
 

The use of mung bean is very extensive here as
 
well as anywhere by the Chinese, but the proportion being
 
used is small. This could be done at village level in terms
 
of simple sweets and cakes but if we go more sophisticated
 
like textured protein, it has to be done centrally. indus
trial promotion is still difficult, because it requires more
 
funding in terms of market research and industrialization
 
of the process.
 



Comment by_ r. Sunthorn Taweepok:
 

In Thailand we should change tapioca powder,
because there will be little 
change in process. We have
 
15 flour factories and may aim to 
use mung bean protein for
 
feed meal or export, it has 65 - 70% of protein.
 

Baby food industry has not been implemented in
 
Thailand. We are pleased to 
know that we are now producing
 
many prototypes along this line.
 

School feeding program should be promoted to
 
correct low protein consumption in school children.
 

For agricultural side mung bean and soya bean
 
should be promoted to replace rict.
 

From the Industrial side, cost gap between vege
table and animal protein is 3 - 5 times different. We
 
should concentrate more on vegetable protein aiming at
 
village rather than in big scale like national.
 

Regarding the financial status, low income people

has less protein in the diet so we should educate -hem to
 
utilize mung bean and soya bean in daily diet more 
than
 
rice.
 

Protein promotion can be done in Thailand. Attitude is not really a problem but industrial support is
 
essential.
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Dr. Hands - Dieter Payer
 

Was born September 28, 1938 in Stuttgart /Germany.
 

lie began his Studies of biology, chemistry and geograply 1958
 

at The Technical University of Stuttgart and changed for the
 

University of Freiburg, from where he gratuated in botany,
 

zoology and chemistry by government examination. Afterward
 

be doctorated there to Dr. Rer. Nat. in plant physiology,
 

Zoology and biochemistry. His thesis was: "Influence of
 

light quality on uptake of radioactive CO and distribution
 
2
 

of 14 - C on the metabolic pathways of developing fern seed

lings." September 1968 he began research at Kohlenstoffibio

gische Forschungsstation / Dortmund, on the field of culturing
 

green microalgae s. protein foodstuff for human beings. By
 

an agreement of the governments of Thailand and Germany
 

Dr. Paper is now intended to continue this research for the
 

next two years at the Institute of Food Research and Product
 

Development / Bangkok.
 



Born : 	 January 11, 1911
 

Edutcation: 	 Assumption College 

Barrister - at - Law 

M.S. Political Science, U.P.
 

M.S. Public Administration, Michigan Uni ;::,x. 

Ph.D. Polotical Science, Michigan Univeli'-,, 

Honorable member of Social Studies Associa

tion of U.S.A.
 

Profession : 1952 Governor of Puket 

1952 Assistant Director General, Dept. uf 
Public Welfare. 

1953 Deputy Director General, Dept. of 
Public Welfare 

1962 Supervisor of state, Ministry of Int;erio 

1963 Deputy Undersecretary, Ministry of 
Interior 

1967 Chairman of the Advisory Committee 

Ministry of Interior. 

Present Position : 	 Advisor'of the Ministry of Interior
 

Chairman of the Advisory Committee
 

Ministry of Interior.
 

Rector, N I D A
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FOOD SOURCES AND THE PROTEEN PRODUCTION EFFICIENCY
 

by Hans-Dieter Payer
 

Closing the protein gap in world nutrition is one of the most
 

Various convenchallenging tasks for modern applied biology. 


tional and new methods, therefore, have been suggested for .hc
 

accomplishment of an increased production of high protein foon.

are CDzijug
stuffs. Considering the energetic basis of life we 


up at solar radiation as the primary source of' energy for Lhn
 

production of bohydrates and proteins through photosynthesis by
 

green plants. Every animal farming, fish culture or other mode.

of food production depends upon this primary production. Conse

would be the seletcquently, the best way of raising protein food 


tion and culture of green plants which transformn solar energy
 

with highest efIiciency into valuable protein food.
 

In order to judge the possibilities of increasing protein food
 

produution in future a comparison of the effectiveness of som

sources from different viewpoints
common and unconventional food 


Let us first consider the productivity of a given
is essential. 


The dara prearea which is cultivated to get a maximum yield. 


clearly show that the most effective land utisented in table 


expected with the unconventional protein
lization could be 


Since yeasts and bacteria are cultivated in closed
 sources. 


land requirement basis is not
formentors, the comparison on a 


in
quite suitable. If unconventional protein sources are used 


even the yield of animal protein becomes
turn as animal feed, 


considerably higher.
 



Table 1: Attainable yields of some foods from animal farming,
 
agriculture, and unccnventional food sources 

Average hectars 
protein yields yields of land requir( 
content per year edible prot. for 1 tol, (,, 

literature % t/ha t/ha/year edible prot, 

S(20,2i) 20 0,3-0,5 0,05-0,1 10,20
!'.Lk (cow) (1,20 2L) 3,3 2,0-3,0 0,05-0,1 10,20 

.;. (g:rass carp) (20 2) 20 2,0-2,5 0,4 -0,5 2-3 

1,6 	 20-30 0,3 -0,5 2- 3,3
7 2-10 0,1 -0,9 1-10 

( ) 12 2- 7 0,2 -0,8 1- 5 
Corn (Ma.ze) ( ) 12 3- 9 0,3 -1,2 1- 3 
Soybeans (..523) 43 2- 5 0,8 -2,5 0,4-1,0 

.LCr.<olgae (16,17) 55 50-110 25 -60 	 0,02-0,04 

Lucerne,(Lea.f prot. )(I,44) 3 100-170 3 - 5 0,2-0 ,3 
Yeast (cil ferm. ) (18, 19) 50-60 ca.10.000 * ca.5.000 (-. 
B:c te >,-. (35) 60-70 ca.50. 000* ca. 35. 000 	 (-) 

r've last 	three sources are only used as animal feed or extracted for pure
f)Iu ',i]:1 , o !qetkra tes. 

*) dry matter
 

Table 2: 	Efficiency of domestic animals in converting vegetable
 
feed protein into food protein (After 25).
 

Lamp Beef Pork Poultry Egg;
 

Conversion efficiency 13,2% 9-15% 19% 21,3% 26-'
 

Table 3: Annual water requirement of some crops
 
Basis: area or protein yield
 

............ haton 	 of protein literature
 

Rice 12,000-17.000 20.000-100.000 (26,41) 
Wheat 2.500- 6.000 5.000- 15,000 (27,28) 
Maize 5,000- 8.,000 10.000- 16.000 (28,29) 
Potatoes 3.000- 7,000 8.000- 15,,000 (28) 
Soybean 5.000- 8.000 3.000- 7.000 (30)
Lucerne 8.000-16 000 3.000-. 5.000 (28) 

0',-IlI ac 10.000-25.000 300- 500 (5,16 own data 
unpublished --- _s 



Such a secondary food production, however, works only urder 

a gr-s.at loss of efficie ncy. This is demonstrated very wel] 

in table 2 where the protein conversion efficiencies of'
 

diffeent animals .e..
ha-ve compared (1). Best effi:ciencyr 

is obtained by a comr1-i.ation of poultry and egg prcduction

norr:-!it1,ly tb pro r-ein con version efficiency reaches hard) y 

20. The Icnger the fcod chain, t!he greater the loss of 

efficiency. Tf-is is usus.fllv the case in nature as exanmfor 


pie in a conventioria'L 
 fisth pond (2 ). The primary production 

Jn these po.ds .1is taken up main].y ,ythe 'ur.icellulargreen
 

or Lluc a]rcna(.'a wni c.i 
 serve as food for the soopsnkton.. 

That is consumed b, smaJ.i fish ch, inti tu.rn, may be eater. 

by bip-ger fish. In 1:.aple only threetc±Xs .it1- conversion 

steps, more than 990. of initial primary protein is lost. 

Besides the protein loss 
we find another d-sadvanta.ge where 

longer food chains are concerned • During this process, se

vsra.l toxic substances of our wastes may get 
concentrated
 

step by step. For e-.armi)e lead (Fb) from the bur-nt gs of 

motor cars is te , i u-r by crops and .,rass growing beside 

the streets (3); m.rcury and sonic vesticides like D.'are 

accuroulated pa rticulsr].y in aquatic. food chains. The latter 

leads to the complet,2 die out of certain sea birds (11), and 

practically every one of us stores s-;ome milligrEas of DDT 

or lead in the tissue. Hence the .,seed for keeping the food 

chain as short as possible. 

http:d-sadvanta.ge


A comparison of the efficiency of different crops should also
 

include the requirement of water and fertilizers. Overlooking
 

thle different evaporation rates under extreme climatic conditions,
 

table 3 gives a comparative evaluation of the average water
 

Although the absolute requirement
requirement of several crops. 


for water of an algae production plant is very high, microalgae
 

are the most economical in the final analysis (5).
 

Fertilizer requirement for different food sources on a protein
 

yield basis has been shown in table 4 (6). The data of this
 

table assume greater importance if we consider the availability%;
 

of raw minerals. While nitrogen from air is not limited, and
 

potassium reserves will suffice for the next five thousand yearS,
 

the reserves of phosphate rocbs will be depleted within about
 

300 years (7). Therefore phosphorous might become the limiting
 

factor of our considerations concerning food production in future.
 

The 1Gw nitrogen requirement of soybean and lucerne rests upon
 

the ability of the symbiotic organismz ILn the roots of these
 

plants to fix free nitrogen from the oir.
 

The comparison with other crops on thc, basis of land requirement, 

water requirement and uptake of fei-tilizer justifies the conclu

sion that algae are a high yielding and unpretentious food. Soy

bean protein may compete only on a fertilizer utilization basis,
 

Although yeast and bacterial protein production require similar
 

quantities of water and fertilizer as algae these products are
 

not directly comparable with agricultural crops since yeast and
 

bacteria mass production demands a high technical investment
 

and depends upon limited reserves of organic substrates.
 



Table 4- Average fertilizer requirement*) of some agrieultural
 
crops on a protein yield basis (kg fertilizer per ton
 
of protein)
 

Potatoes 	 350 260 450 

Rice 	 Z70 200 180
 

Wheat 	 210 250 
 350
 

Maize 210 210 270
 

Soybean 	 25 45 60
 

Lucerne 	 100 330 650
 

Algae (Scenedesmus) 180 	 90 30
 

*) I am very grateful to Dr. H, Graf Luttichau of the RUHR-
ST-ECK-STOPP AI-T (Bochum) for the or'iginal data ou uhic'i .s, d 

Table 5: 	Overall composition of some foodstuffs (average values
 
in percent of crude edible substance)
 

Component Milk Beef Fish Soyb. l r Rice Wheat Maize%Scen.)ReWhaMaz
 

Water 88 	 78 8 5 12 13 15
 

Protein 3,3 21 20 
 43 55 7 12 12 

Carbonydr. 4,8 0 0 21 14 79 71 66
 

Fat 3,6 2 1 19 12 0,5 1,5 3,5 

Fibre 0 0 0 4 5 0,2 1 2,5 

Ash 1 1 1 5 9 0,7 1,5 1,5 

edible 100% 60% 93% 37% 100% 30% 45% 43%
 
part of total crop
 

literature 20 45 20,45 20,43 14,44 20,41 20 42 20,42
 



B. Conditions for culturing algae
 
Knowing that algae are 
the highest yielding protein crop
 
of free lands, lakes or oceans, we now have to ask for the
 
culture conditions of these plants. 
 They are green plants
 
of' mainly single cells or small filaments growing very ra
pidly in water when conditions are at an optimum. 
The
 
principle basics of production are shown in figure 1. 
For
 
good growth not only water is necessary but also suitable
 

Xtemperature, good turbulence, fertilizer, carbon, dioxide
 
and light. Instead of light and CO 
, organic substrates
 
could also be employed or all the three together may be used
 
to get the highest yields. 
 The type of substrates used decide
 
whether we get fresh water algae (CO2" light, pure organic
 
compounds like sugar or acetic acid) or waste water algae
 
(industrial wastes, sewage etc.). 
 The two products differ
 
only in their modes of utilization. 
Of course waste eater
 
algae are cheaper. 
But from the viewpoint of health we are
 
recommended to 
use it as animal feed reducing hereby the
 
protein efficiency as already shown in table 2. 
Fresh water
 
algae, on the other hand, involve more 
expense for processing,
 
but they may serve directly as human food.
 

A number of countries have already succeeded in culturing
 
algae on waste water (Australia, India, Malaysia, Thailand,
 
U.S.A. and others). 
 Fresh water process, however, has been
 
tested only in a few countries as for example in Czechoslo
wakia, France, Germany, Japan and Taiwan. 
The products con
sist of only one species of algae.
 



---

RAW MATERIAL RAW PFO0UCTS
 

(NITROGEN ALA

FERTILIZER FRSH WATER 

PHOSPHATE 

POTASSIUM etc.
MICROELEMENTS) 

(CARBON GAS) 

WASTE WATER
 

LIGHTALGAE 
CALORIC / 

MECHANICAL 
ENERGY
 

ORGANIC 
SUBTRATES 

Fie. 1: Sources of raw materialo for algae production
and the two poosible products. 



The algae used in the Federal Republic of Germany is the gene

tically pure strain Scenedesmus acutus 276-3a (fig. 2), This
 

organism is cultivated (8) in large, shallow, open basins made
 

from cement or plastic (fig. 3). A fresh water suspension is
 

stirred by paddle wheels, and special phosphate fertilizer and
 

urea or ammonia are added as the sources of minerals and ni

trogen. Co is bubbled into the solution in order to obtain
 
2
 

high photosynthetic rate. The growith rate mainly depends upon
 

temperature and sunlight intensity. Microalgae are harvested
 

in this process by continuous flow centrifugation. Whereas
 

the filtrate goes back into the basins for further fertilizer
 

utilization, the dark green sludge is passed onto a drum dryer.
 

The drying process breaks the cell walls thereby making the
 

valuable protein digestible (11). The resulting green dry
 

powder is packed into oxygen-free bags to preserve the fresh
 

colour and the aromatic taste. The dried Scenedesmus powder is
 

directly suitable as human food. Because of its high nutritive
 

value, this product serves at present only for medical diets
 

and special clinical and nutritional tests.
 

C. Nutritive value of the algae Scenedesmus 276-3.
 

Comparing the general composition of Scenedesmus algae with
 

some conventional crops (table 5) we should like to draw
 

especial attention to the fact that the proteinrich
 

microalgae can entirely be used as a foodstuff with no
 

bones, fibres etc. being left over.
 



a V 

Fig. 2.- Colony of 4co-l11 of Sconaos~mus uu var. alternans 
otrttin 276-3. ]:.o largo co:.puuc}'. in o00h.cell Is the 
pyronoid our ndod by ctrc. ticles (C.J. Seeder). 

o 3. Bacins for mans production o:f algae .'.n o door conditions.
 

Background Basing 200 m 2 nin,:'Jo of cem, nt %-) h cycling2arms, 
Right Sido: Plastic basin ith r~tation h Is 170 m 

2
Foregrounds. two now., inotalled pl astic basin 90 m each.
 

Foto.- M,. Leib (Bonn)
 



Soyb. 
(20) 

Potatoe 
(20) 

Wheat 
(20) 

Algae 
(Scen.) 

(32) 

Leaf-
protein

(33) 

oil 
yeast

(34) 

Oil 
bact. 
(35) 

7,2 5,2 5,2 5,6 10,7 4,8 4,9 

2,4 1,2 1,5 1,5 2,0 2,0 1,6 

5,4 5,2 3,5 4.4 7,0 4,5 4,1 

7,7 5,4 6,5 9,3 5,7 7,0 6,7 

6,3 6.7 2,2 5,7 5,8 7,0 6,8 

1,8 1,2 2,2 0,8 1,1 1,1 0,4 

1,3 1,0 1,2 1,4 1,8 1,8 1,1 

4,9 4,1 15,3 4,6 6,5 4,4 3,4 

3,9 3,9 2,6 5,2 5,2 4,9 4,0 

1,4 0,7 1,1 1,4 2,0 1,4 1,1 

5,3 5,0 4,o 7,2 8,2 5,4 4,3 



Comparing the essential amino acid composition of some pro

tein sources (table 6) we find that only egg protein meets
 

all the requirements of FAO refbrence protein, while the un

conventional proteins fail in several demands. However, as
 

we shall see later on, the low level of one or the other
 

amino acid allows no infallible conclusion concerning biolo

gical value of proteins. This can already be seen in potatoe
 

protein: Although it fails in the demands of four amino acids
 

it is known to be the best among plant proteins.
 

Vizamins play an important role in human nutrition too. As
 

it is seen from table 7 vitamin composition of Scenedesmus is
 

as good as other high vitamin foods, This may also contribute
 

to the good results of applications in the field of medicine
 

(14).
 

Minerals are also important in human nutrition. Table 8 brings
 

out mineral composition of Scenedesmus. Analysis of micro

elements are not yet complete, but it is seen that Scenedesmus
 

has the most important metals (9 and 10).
 

With regard to the possibilities in human nutrition the bio

logical value of algae is highly interesting. In a large
 

series of initial nutrition studies with fish, chicken, rats,
 

and pigs, roller dried Scenedesmus proved to be a high value
 

protein source without any toxic effects, NPU with rats was
 

about 71% (11). Based on these results, Scenedesmus has been
 

employed for the past few years for nutritional and clinical
 

tests with human beings. After gradually increasing the per

centage of algae powder Scenedesmus formed the only protein
 

source for at least 4 weeks in three human nutrition tests.
 



Table 6 : Essential amino acid content of some food proteins.,
 
data in g per 100 g of protein (16 g N 


FAO
 
Standard E.,g (hen) Milk(cow) Beef 


Literature: (31) (2U) (20) (20) 


Arginine 2,0 6,6 3,7 6,5 

Histidine 2 4 2)4 2,7 3,5 

Isoleucine 4,2 4,6 6,5 5,2 

Leucine 4,8 8,8 10,0 8,2 

Lysine 4, 2 6,4 7,9 8,7 

Cystine 2,0 2,3 0,9 1,3 

Methionine 2,2 3,1 -,.5 2,5 

Phenylalanine 2,8 5,8 4,9 4,1 

Threoniinie 2,6 5,0 4,7 4,4 

Tryp topha n 1,4 1,8 1,4 1,2 

Val n 4,2 7,4 7, 5,6 

Yx 6,25)
 

Fish
 
(20)
 

5,6
 

5,1
 

7,6
 

8,8
 

1,3
 

2,9
 

3,7
 

4,3
 

1,0
 

5,2 



Table 7: Vitatiin conmposiLion of Scenedesmus alsae in cotzJ.r:]..

wiith soybean, e-, milk and liver on a basis of 100
 

otein.
 

Scenel Soybean Egg(hen) Milk(cow) Liver 
Algae (betef 

T-..1a~u2 ( Bi ) 2,28 2,6 0,77 11 11,.5 
Riboflavine (B2 ) 6.1 1,4 2,35 5,5 14,0
Niac amid 1351 6,5 0, 63 2,6 75,0
Foiic acid 0,15 0,7 0,035 0,06 0 ,3 
Pantothenic acid 2,2 4,9 12,2 10,5 37,0
Cobalamine (Bi2) 0,07 - 0,02 0,015 0,33
Tc:oopherol (E) 26,3 39,0 7,9 21 -
B3Iotin (H) 0,04 0,23 0,79 0,12 01 

Table 8: Mineral content of Scenedesmus algae in percent of dry matter
 
(Lit. 9,10) 

P K Ca Mg S Al Fe 

1,5--2,3 0.6-l ,0 0,2-1,4 0,4-0,6 0,6 0,3 0 1*.-0. 

Na Mu Cu Co Ni Zn 

C, 03-0. 04 0,03 0,001-0, 004 + + + 

Table 9: The minimum protein requirement for man and the ,iological

value of some food sources (12,13) 

Proteinsource Minimum protein requirement biological value
 

(g per kg body weight) 

Egg 0,3)j 100 
Beef 0,53 95 
Milk 0,55 91 
Potatoe 0,51 98 
Soybean 0,59 85 
Scenedalgae 0,62 8'1 
Rice 0,63 80 
Maize 0,66 76 
Wheat 0,88 57 



Not any negative influence upon health or performance was
 

observed. Table 9 shows the biological value of Scenedesmus
 

protein as compared with other protein sources of human
 

foodstuffs (12 and 13). With a biologioal value of about
 

81% of that of egg protein Scenedesmus protein is a high
 

value protein especially in view of its:being a plant pro

duct. It means that 124 g of algae protein may replace 100
 

g of egg protein in human nutrition. In order to receive
 

such a high value the total breakage by heating of the cells
 

is necessary leading to the optimum'digestibility of about
 

80 percent (11).
 

D. Some remarks on physiology of human nutrition
 

concerning unconventional protein food
 

1. The problem of purines (14)
 

It is believed that several single cell protein crops may
 

affect the physiological capacity of the human kidney to
 

secrete uric acid. The higher the metabolic activity of an
 

organism or organ, the greater its nucleic acid content of
 

about 10-20% of dry matter, and they are therefore not appli

cable directly as human food. The problem could be met by
 

using yeasts or bacteria as animal feed or by the extrac

tion and concentration of protein alone. During the latter
 

process, however, not only nucleic acids bit also vitamins,
 

essential fatty acids and minerals get lost. The product,
 

so far, has been only used as animal feed.
 



------------------------------

Algae, on the other hand, grow more slowly and have,
 
therefore, a lower nucleic acid content of about only 4%
 
of' dry matter (14). Compared with the values for meat
 

(1, 5%) and liver (2, 2%) this level is acceptable for
 
using green algae as direct human food if the consumption
 

iq not too high. This statement may be supported by the
 
following results of a nutrition experiment with test
 
persons: 
 With Scenedesmus as 
the o n 1 y protein source 
-
about 64 g of dry powder 
- uric acid secretion is about
 
twice to 2, 5 times as 
high as normal (.4). 
 But the secreted
 
amount was only 2 thirds of the allowed maximum secretion of'
 
0.9 mg per person and day (40). 
 In these dates the amounts
 
of endogenous purine synthesis and catabolism of the human
 
body are included. 
 If a daily amount of only a third of
 
the total protein requirement is covered in the form of algae
 
as a food supplement (15), the activity of the human kidney
 

might not be affected.
 

2. The nutritive value of mixed proteins
 

It is a well known phenomenon of nutrition physiology that
 
a mixture of different protein sources is of higher biolo

gical value than the individual components. This is in
 
a.greement with the recommended 
use of algae to cover only
 
a part of the protein requirement. 
Figure 4, for example,
 
explains the increasing biological values using a combina
tion of different protein sources 
for man. The ordinate
 

shows the reciprocal of the biological value in form of the
 
daily minimum protein requirement, which gives nitrogen
 
balance. 
Abscissa shows percentage composition of the two
 
Jifferent proteins, the pure forms of which are written on
 



protein requirement 

glkg bodyweight glkg 

0,7 FBeans 0,7
 
Maize 

Atgae, 
/ 0,6

"/6 


----.. / /.0,5 Egg / 0Q5 

"I,, I , I I , I I "
 

0 10 50 60 70 .80 90 100
 
100 90 80 70 60 50 40
 

Porcentage of protein combinations 

Fig.4: Minirvium requirement for protein
 
(nutrition tests with humans,
 
afte r Kofranyi and Jekato 1967)
 



the ordinates (after 12). The diagram shows that the biologi

cal value of a particular mixture of bean protein (56% bean-N) 

and maize protein (44% maize-N) is as high as that of egg pro

tein. It is further seen that not only microal-7ac protein D4' 

even egg protein becomes more valuable when mixed wibh other 

protein sources. 

E, 	 Economy and aplication possiblilities of rricroal-ae 

An important question of application is the incurred experidi

ture for the product. No doubt the production of algae in 

waste water cultures is the cheapest way, but until now the
 

product is suitable only for animal nutrition.
 

Because of the lack of a large pilot plant it is impossible at
 

the moment to calculate the expense of a pure microalgae pro

duct in clean water conditions. According to Soeder (8) pro

duction costs of about 0.3 US dollars per kg of dry algae
 

powder are to be expected. The expense will depend mainly upon
 

the climatic conditions, which determine the capacity of a pr .

duction plant. Culture of microalgae will yield in a subtropic
 

or tropic climate 4 to 5 times more than in Germany, where
 

during winter the production is stopped,
 



Therefore, algae protein production is favoured by tropical
 

protein food also for temperate
climate and can serve as 


countries. TY this respect microalgae will not only contribute 

to solve rtiton problems in1 tropical countrie:3 bul; they .1I

also serve as a good exportation aoticle into other COUlnW2A:I.' 

Alt'ough the practical use of it..-Lcroalgae is at Its very be"_,

ning the estimated fiell of applications is quite large as i; 

is seen from figure 5, Among the raw materials necessary for 

the production of microalgae we find some industrial bypro

ducts especially CO as byproduct in lime production, fertili

zer synthesis and heavy industry etc, Such an utilization of 

industrial byproducts will be also very useful for the envi

roaiment control, Concerning the utilization of microalgae 

there are a 2ot of possibilities in human or animal nutrition, 

in science or in environment control, 

Application now seems to be only a question of marketing.. Ii'
 

we want to introduce, however, microalgae as human food we
 

have to meet some psychological problems not yet solved.. Algae
 

as sea-weed is a well knowm delicious food relished in Asian
 

countries, whereas green microalgae are usually a novelty.
 

Like milk pouder, the substance of dried microalgae can be
 

added to conventional dishes in order to achi.eve a protein en

richment of unbalanced diets, Some new ways are to be opened
 

to produce high protein foods in addition to the conventional
 



foods if we want to meet the protein deficiency of,the
 

world. Biological and technical sciences are able to
 

but a lot of nutrition education and
show these ways, 


overcome
appropriate advertisement will be necessary to 


For this the scientists
certain psychological resistances. 


will need the support from the industry and government.
 

Last but not least it depends upon the willingness of
 

people whether the worldwide idea of single cell 
protein
 

This is true for microalgae too.
food will suceed or not. 


F. To summarize and conclude
 

Comparing green algae with conventional foodstuffs 
we find:
 

1) Algae are an economical crop on a basis of land 
re

quirement, water requirement and fertilizer uptake.
 

2) Algae have high valuable constituents and the 
whole
 

plant is suitable as protein supplement food 
for direct
 

in the form of straw
Qonsumption by man without loss 


or similar.
 

continuous
3) Growth characteristics allow culturing 

and 


harvesting high yields throughout the whole year 
if
 

climate conditions are suitable.
 

4) Green algae will not only contribute to reduce 
protein
 

malnutrition in tropical countries but they could also
 

serve as an export article.
 



SOURCES OF RAW MATERIAL RAW PRODUCTS END PRODUCTS UTILIZATION 
RAW MATERIAL 

RAINWATER HIGH PROTEIN 

LAKES AND RIVERS WATER FOOD W
SWORLDNUTRITION 

CHILD FOOD j FOOD INDUSTRY 

ALGAE

WASTE WATER 
AND SE'AGE (NITROGEN NUTRITION SCIENCE 

PHOSPHATEMEDICINE
 
FERTILIZER INDUSTRY POTASSIUM etc. 
HEAVY INDUSTRY MICROELEMENTS) VITAMINS, MINERALS PHARMACY 

COKE INDUSTRY AND SPECIAL COMPOUNDS1 COSMETICS 

SYNTHETIC INDUSTRY -. BIOCHEMISTRY 

BUILDiNG INUSTRYDYES AND EDICAMENTS SPACE RESEARCH(CEMENT PAOOUCTION) (CARBON GAS) WASTE WATER VETERINARY 

FER;E NTATIONS MEDICINE(BSEWE r-,_____________yEDCN 

INUTRMOASE)ICALORIC ORGANIC COM4POUND5SNMLNURTOFOOD AND SUGAR LIGHT RADIOACTIVE ANIMAL NUTRITION 
INDUSTRY (MOLASSES) AGRICULTURE 

ANIMAL FARMS ENERGY ENVIRONMENTAL 
MOTRSANIMAL FOOD OF COTOMOTORS HIGH VALUEI CONTROL 

ELECTRICITY ORGANIC 
SUBTRATESSUNSHINE 

WASTE E'XCHANGER 
AIR 

Fig. 5 : Basics of production and utilization of mionioagKse 



foods if 
we want to meet the protein deficiency ofthe
 
world. Biological and technical sciences are able to
 
show these ways, but a lot of nutrition education and
 
appropriate advertisement will be necessary to 
overcome
 
certain psychological resistances. 
 For this the scientists
 
will need the support from the industry and government.
 
Last but not least it depends upon the willingness of
 
people whether the worldwide idea of single cell protein
 
food will suceed or not. 
 This is 
true for microalgae too.
 

F. To summarize and conclude
 

Comparing green algae with conventional foodstuffs we find:
 

1) Algae are an economical crop on a basis of land re
quirement, water requirement and fertilizer uptake.
 

2) Algae have high valuable constituents and the whole
 
plant is suitable as 
protein supplement food for direct
 
qonsumption by man without loss in the form of straw
 

or similar.
 

3) Growth characteristics allow culturing and continuous
harvesting high yields throughout the whole year if
 

climate conditions are suitable.
 

4) Green algae will not only contribute to reduce protein
 
malnutrition in tropical countries but they could also
 
serve as an export article.
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Thursday, November 24,197 0
--Afternoon
 

LUABY OF DISCUSSION
 

ROLE 1, AGRI.CULURE IN EPANDING PROTEIN SOURCES 

Dr. Fredric W. Hill
 

How is the Power requirement for harvesting algaewhen it 
is a main cost of a system 'or possible algae cul
ture ?
 

2rHans - Die Payer 

We need electricity not only for harvesting but
also for stirring of the culture during growth and for the
drying of micro-algae. 
 To give an idea about investment
 
we have calculated a production plant of 200 tons/year, it
should work with the energy using petroleum and source of 
CO2. In this case the investment is about 9 300,000, and
current cost about $130,000/year. The production cost

would be about $ 0.64/kg. of dried algae. T'-e deprecia
tion will go 7 years.
 

It's true that the harvesting of the microalgae
by centrifuges is 
one of the main factors of costs of the

micro-algae productions. The cost of harvesting by filtra
tion is cheaper than by centrifuges.
 

Dr. G.F. Copbs 

Have you solved the "color" problem with algae ? 

Dr. Hans- Deter _Payr 

If we decolorize our product by methanol we getyellow to white powder. But decolorization will add the
cost of the product. Dried algae is freshly green like
 some other vegetables such as spinach. Hence, it is not
 
necessary to 
decolorize.
 



Dr. G.F. Combs : 

What do 
you consider as the type of cultivation
 
in larger scale ?
 

Dr. Hans - Dieter Payer 

We intend to develop two types of large scale
 
production of micro algae :

1. Large industrial scale. 
2. Small scale for villages or home industries.
 

The latter can be used if we are able to harvestmicroalgae, afterwards, harvested algae may be cooked and
 
it will result in nearly the same digestability as drum
 
dried algae.
 

Dr. S. Gershoff
 

How come the combination of egg protein and algae
protein has higher biological value than egg protein alone?
 

Dr. Hans - Dieter Payer
 

The experiments are done by Drs. Kofranyi and

Jekat at Max Planck Institute Dortmund. They determred
 
the minimum protein requirement which gives nitrogen balance
 
for human beings. In order to get one point of the graph.
the test runs about 4 weeks, because there was an ,daptation
time of 10 
- 12 days until the results keep constant after
 
changing from one diet to 
the next one. And the best 
results are got by mixtured of egg protein and potato pro
tein. It's an experimental result. During these test
 
series another interesting resu~t was obtained. youf take 
3gg protein as the only protein source for humans, you 
can
 
replace it by inorganic Ammonia - N up to nearly 70% without
 
loosing biological value. 
 If you do so the amino acid con
tent in this only 30% egg protein is less as in the best
 
mixture of egg and potato protein with respect to every amino
 
acid. It means that there is not only one limiting amino
acid which determines the biological value, but 
the composi
tion of the amino acids may play the important role.
 



Dr. G.D. Kapsiotis:
 

Have they encountered any contamination of the SctneobijIj _aj.ures
 

by other micor organisms which might affect the safety in use ?
 

Dr. Hans - Dieter Payer:
 

Some-time there is contamination of parasites in the form of fungi
 

be destroyed by using fungicide. 


residue in dried algae will be approximately 1/6 of maximum allowance, and
 

in most cases none, i.e. below determination level we use fungiciAL _ ,
 

,here infection comes up not continuously.
 

which :_'an The content of fungicide residue
 

Dr. McGarry:
 

What is the consideration of making sv-n-dried algae ?
 

Dr. Hans-Dieter Payer:
 

We have not tried to dry it by sun, only by hot plates and the di

gestibility will be low about 30%. If you use sun-dried algae for animal
 

feeding the digestibility might be higher.
 

Dr. P. Mikasen:
 

Do people in Germany accept or reject the alga products ?
 

Dr. Hans Dieter Payer:
 

It is up to the individual taste. Dried algae taste like dried
 

grass ane does not have strong odor unless it is kept for a long period of
 

time. The odor will change if you keep it in the air. Some people like it
 

but some people do not. If one does not like spinach one would not like
 

algae alone.
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A. Introduction
 

World food production is following behinA population 

growth in the world, Especially, proteLn deficiency is 

the most important problem in developing countries, 

which means that the protein problem is reaching cri

tical stage. It is essential to consider that the pro

duction of foods should be met the demand of the foods 

due to increase population in fucure. 

In Japan, nutritional condition of people has been im

prove,] significantly. kt tlh Ram- tiimle, ut: eating 

habit has been changed a-ter the 2nd War, which mean
 

that the consumption of animal protein has increased
 

in stead of the cereal consumption. However, as you
 

uiderstand, -he traditional eating habit is not so much 

changeable.
 

In Japan, Rice is the most important staple food from
 

old time to now. 



By the way, We, Kyowa Hakko Kogyo Co., Ltd. has succeeded
 

to produce almost all of amii, acids by the biosynthesis,
 

namely fermentation process, and would try to develope
 

the commercial market of essential amino acids especially
 

L-Lysine for the fortification of cereals.
 

I would like to say that about one-thirds of primary 

school children namely more than 3 millions children l:&ve 

now taken fortified bread with L-Lysine and vitamiri'es in 

Japan.
 

B. The Manufacturing of Essential Amino Acids
 

It goes without saying that cereals play very important
 

role not only as carbon source but also as protein source 

for human being, Cereals contain 6 to 15% of vegetable 

protein, however, utilizable protein ratio of vegetable 

protein is much lower than that of a*J. .ialprotein due to 

its unbalanced pattern of amino acids. 

Limiting amino acids in cereals are as follows (Table 1) 

Our intensive efforts ha.e been concentrated to find
 

excellent technology for the manufacturing of essential
 

amino acids. As a result of our studies, we invented
 

new fermentation prucess for the manufacturing: of
 

L-Lysine,
 



Table 1 Limiting Amino Acids of Cereals
 

Cereal 1st Limiting 2nd Limiting
 

Rice 
 Lysine Threonine
 
Wheat 
 Lysine llnreun±ne 
Corn Lysine Trypuophan
Sori'hum 
 Lysine Threonine
 
Millet Lysine 
 Threonine
 
TeT Lysine Tnreonine
 

The diagram of the production process of L-Lysine is 
described
 

in the following sheet
 

L-Lysine is 
produced by a special type of micro-organism
 

belonging to '. 
c-,i.occus under the fermentation cnndition
 

using a suitable medium containing various nutritive elements
 

such as sugar, nitrogen, minerals and vitamins at a desirable
 

temperature. 
 L-Lysine produced in the fermented broth is
 

isolated and purified by special technology
 

Around 5,000 metric tons of L-Lysine have been produced at
 

our Factory under favorable manufacturing cost, and coming
 

to expand to the capacity of 12,000 metric tons 
yearly at
 

next year.
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C. Nutritional Aspects of L-Lysine Fortification of Cereals
 

The increasing rate of utilizable protein by L-Lysine
 

as sofortification of veg-table protein is calculatec, 

called chemical score, for exatuple Egg Score and Milk 

Score. Fifty-two of Egg Score of wheat flour ris up 

81 by addition of 0.2 % of L-Lysi.ne into wheat flour, 

which means that around 56% of utilizable protein is 

produced using fortification based on original wheat
 

flour.
 

Dr. Jansen presented definite datt ,regaraing Protein
 

Efficiency Ratio (PER) on comparison between with and
 

without essential amino acid (Figure 2). 

We have to recognize the fact that one of the most 

ii the -,.orld -is soimportant of fo;JIs for the pe(ople 

takencalled cereal products. Useful steps hsd been 

the L-Lysine fortification
toward the ultimate sim on 


of wheat flour at s7chool lunch programme since l94 by 

Japan Essential Amino Acids Association. The investi

gation and been made using fortified bread at school 

),000 of school chi.h(renlunch programme for aroujri. 

(b to 10 years old) f'or 3 years. EspecicAl]], signifi

cant effect on i'ortificaticit iith L-Lysine was found 

at primary school at local city, 

http:L-Lysi.ne


The Effect of Amino Acid Fortification of the Cereals
 

Increase of Weight 

PER = 

Protein Corsumed
 

2.5
 

.0
 

1.0
 

0.5
 

+LTS + LYS + LYS + LYS
 
+ THE +TY TR + TER
 

WHITE FLOUR CORN MEAL WHITE RICE MIILLENT
 

(Dr. G.R. Jansen 1968)
 



Tabe-2 The Effect of L-Lys.ne on the Growth of School 

Children,
 

Increase in Increase in 

body weight height. 

irnr: ched group "i01.1% 102.8% 

,on 'o_,. grc.p 99.3 99.5 

Naticn. aera.ge 100.0 1C.0 

(by Prof. Fukui) 

As shoJn iii the above Table 2, the group taking enriched 

bzeiac e2;c-eds the national average in both of body weight 

and height, arid there is a significant difference between 

t!-:e enri ched group and control crie (inferior to the national 

vseroe), T,,ese facts Drove the nutritious effect of L-Ly

s1jte Ti:; test groups arc sci±1 unaer observation. 

As t ;old yo,-j, around one-thirds of school children are now 

ta>lIr C fortified bread with L-Lysine at school lunch programme 

i-il Ja p9q 

We expect &i scnool children will take fortified.bread in 

the near future. 

http:L-Lys.ne


D Econimic Aspects of the Fortification with L-Lysine 

We consume around 2.6 million metric tons of wheat flour
 

for food industry in Japan. The protein in the wheat
 

flour is calculated around 260,000 metric tons. Using
 

fortification with 0.2% of L-Lysine ECL, the quantity of
 

utilizable protein increases from around 133,000 to
 

around 208,000 metric tons. It means that around 75,000
 

metric tons of utilizable protein are producted with 

around 5,000 metric tons of L-Lysine HCL. The cost for 

manufacturing of 75,000 metric tons of utilizable.pro

tein i s estimated around I,3O0,UUO0 US ao~iars IL-Lysine 

HCL : US$2. 4/kg. ). 

Thp Pont of utilizah1i protein is estimated around
 

US$160 per ton.
 

The following cable demonstrated ulearly in comparison 

with other protein sources in economical viewpoint 

(Tablc 3). 



Table 3 

The Comparison of the Price of Many Kinds of Protein Resources
 

Protein Weight Price Protein 
Price ratio 

content % g cent weight g 

Beef 


Pork 


Milk 


Fish 


Soy Bean 


Egg 


Protein Produced 

with L-Lysine 

17.6 16.6 6.0 2.9 	 125 

14.0 20.7 5.2 2.9 	 108
 

2.9 	 100.0 5.1 2.9 106
 

29
17.4 16.7 1.4 2.9 


34.3 8.5 0.24 2.9 	 5 

12.7 22.8 1.4 2.9 29 

0.048 2.9* 1
 

Around 2.9g of protein is produced by fortification
* 
with 0.2% of L-Lysine HCL to loog of wheat flour.
 



E. Fortification Methods 

1, Fortification ol' Whea.t Flour 

The rolJ.owing methods have been used for-T 1 vs. 

fortification of viheat flJour, 

Adding at f lour ui3.i L-Lysir. is odcen through a 

feeder a; P, rate o.Lo , to 

COL of Clour luri.ng the 

fi:L".sh'ng process. 

Adding at bread fatory: 	 L-Lysine dissolved in the 

kneading water is added to 

dough a arate (. i %. of 

to 0,4 'o' .lour ,.sed. 

2. Fortification of Rice 

The technology of L-Lysine fortification of rice 

was established. The nutritional survey has becn 

carried out using by the 	 fortified rice In South 

Asia. 

We used the following methods for th3 produ(ction of 

fortified rice and the fortified rice was ir.led with 

the rice at a rate of 1/100 - 200. 



Parboiled rice method
 

Approximately 40% solution of L-Lysine wias absorbed
 

into parboiled rice. 20 30% of absorption rate
 

was taken and was considered as the most suitable
 

concentration without any degradation of original
 

rice.
 



The Manufacturing method is shown in the following figure.
 

Figure 5 Parboiled Rice Method
 

Amino acid 20-30% (Zein:4 
Pallc a c ,(L-Lysine
Parboiled rice 


L-Threornife)
 
V tamin. /
 

Soaking 	 Coating
 

Figure 8 	 Polished Rice Method (This process is owned to
 
Prof, MITSUDA)
 

c Insoluble Vicamin B]., .. 

./-n] l.hed rice Ly n - DBT oa Cety1 .. 4.\ .
 

o----
S . 

"
,'SaI'±rlg 	 Saking Scaming 
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The mixture zein palmitic (4 wa3 eof and acid : used s 

coating agent. As a result of this coating 1:roC:,&2V.. the 

loss of L-Lysine during ,oashiznT ising water at room ,.empc

rature is occured less than 5. 

The washing loss of 1-Lysine from the fortified ri oe is c'. 

cribed in Figure 4.
 

The composition of elements of fortified rice is shoi i i 

Table 4 . 

Table 4.
 

Standard Composition of Yortified R..cr 

For Japan For Foreign Countr?,s 

L-Lysine Hcl 20 % 20 % 

L-Threonine 5 5 % 

Thiamine 100 % (Mg.) 100 % (me. ) 

Bioflavin 8 % (mg.) 0.8 % (Mg,) 

Polished rice method (Prof. Mitsuda's method)
 

Around 6 % of absorption rate of L-Lysine is attained using
 

polished rice method.
 

In order to prevent the dissolving of L-Lysine into water,
 

the surfacr of rice is coated with water insoluble vitamins
 

and the surfacr of the rice in converted into Q- form staorch 

by steaming
 



Figure 7 The Loss of L-Lysine of the Fortified Rice 
during Washing. 
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Washing Time (Minute) 
The figures indicate the coating 
rate with mixture zein and palmitic
acid (4:6). 



F. General Aspects on the Taste and 
Flavor of Fortified Foods
 

We believe that the most important point to be considered
 

on the quality of the foods is taste. Even the foods
 

having high nutritional value, nobody would like 
to take
 

as the foods without favorable taste and flavor. It is
 

possible to produce foods having improved flavor and taste
 

using the way of fortification with L-Lysine. There are
 

many kinds of protein foods in the world. However, most
 

of them are not albe to accept for the people in developing
 

countries due to their unfavorable taste. It has to be
 

emphasized the excellent effects of L-Lysine on improving
 

the quality of dough and bread.
 

Generally speaking, the additives for improving the quality
 

of bread are classified into two main types according to
 

their function. One of them promotes or keeps the fermen

tation of yeast and the other has no 
direct effect upon the
 

fermentation but improves the dough in its physical prope7

ties.
 

L-Lysine has both of these two functions for improving the
 

quality of bread. Using L-Lysine for baking we can obtain
 

the following excellent results.
 

K" 

* Enhances the stability of dough and improves its 

machinability.
 



* 	 Improves the extensibility of dough. 

* 	 Improves the gas retainning properties of dough 

and provides fermentation tolerance. 

* 	 Higher fermentation activity of yeast due to its 

nutritions source, thereby promotes the formation
 

of alcohols and organic acids.
 

* 	 Provides bread with finer grain, softer, silkier 

texture, and better taste. 

* 	 Gives longer shelf life. 

The quality of bread largely depends on the quality of wheat
 

gluten. L-Lysine acts on the gluten network to prevent the
 

dough from collapsing and improves the stability, elasticity,
 

extensibility and gas retaining properties of the dough. The
 

flour added with L-Lysine is suited for baking operation.
 

L-Lysine, as a very important nutrition source, gives stronger
 

yeast fermentation activity, and promotes the production of
 

alcohols and organic acids.
 

As stated above, L-Lysine is greatly effective on improving
 

the dough in both physical and chemical properties.
 

At the same time, the improvment effect on the taste is also
 

recognized using fortified rice with L-Lysine.
 



G. Summary
 

Taking many factors above mentioned into our considera

tion, fortification with L-Lysine produced at the fac

tory using excellent fermentation process into cereals
 

to be considered as the best way to solve protein defi

ciency facing now.
 

It is possible to emphasize that utilizable protein
 

production is carried out using fortification with
 

L-Lysine under the conditions of favorable cost, and
 

without any special technology. Furthermore, what is
 

important factor to be considered as protein foods is
 

that the taste and flavor of the fortified foods should
 

be satisfied. Fortified foods having improved taste and
 

flavor'are obtained using L-Lysine fortification.
 

It goes without saying that L-Lysine production which
 

will be carried out at the factory shall play a major
 

role as a step oward the ultimate goal. It is hoped
 

that further efPorts will be made by authorities con

cerned in the world.
 

Particular attention should be paid on the solution of
 

.the important problem in relation with nutrition. There
 

are two kinds of malnu.trition. Hunger and starvation are
 

serious problem in developing countries, therefore, we
 

must find the measures on how to meet protein deficiency.
 



On the other hand, the problem is that many people in the
 

United States, Europe and many countries have
 

taken too much animal protein, which means that saturated
 

fats can cause too high cholesterol level in the blood.
 

This is very close relation with heart attack. Therefore,
 

in order to avoid any such trouble, it has to be emphasized
 

that L-Lysine fortification of cereals is not only effective
 

and efficient measures to solve protein deficiency in deve

loping countries but also logical measures to prevent mal

nutrition caused by higher intake of animal protein in
 

many countries.
 

We should take a leading role in proceeding the very impor

tant target in the world.
 



Thursday, November 2A 1970--Afternoon
 

SUMMARY OF DISCUSSION
 

L-LYSINE FORTIFICATION OF CEREALS
 

Dr. G.F. Combs
 

Riboflavin could be added with soaking method.
 

Can this technology be used without giving the yellow
 
colour in the cooked rice ?
 

Dr. Harada:
 

The yellow color is of no consequence because
 

the Japanese people prefer rice that is slightly yellow
 

in color.
 

Dr. G.E. Combs
 

What is the limit of lysine that may be added
 

to ordinary rice without parboiling ? Can the cooking
 

and leaching losses be presented with parboil rice ?
 

Dr. Harada
 

We now use parboiled rice for the production of
 

fortified rice. It is much trouble to prepare lysine for

tified rice because technology is not yet sufficient.
 

People in many countries in South East Asia like parboiled
 

rice. We want to apply our process to these countries.
 

Dr. Combs :
 

About the availability of lysine, you indicated
 

that it seems to have antioxidant property. Is this
 

related to its tendency to combine with aldehydes or
 

ketones to give the "Browning Reaction" ? This brown lysine
 

to man or animals when consumed. When
then is unavailable 

a food product that might have reducing
lysine is added to 


properties, do you have information about the resulting
 

biological availability of the added lysine ?
 



Dr. Harada :
 

Browning reaction can occur. Color pigment is
 
much increased but the bakeries in Japan like such pigment.
 

At present there is no data available on the loss
 
of lysine in cooking.
 

Comment by Dr.G.D. Kapsiotis
 

Following is the summary of the problem of amino

acid fertification reported by FAO/UNICEF Protein Advisory
 
Group : PAG Statement No. 9.
 

SUMMARY
 

There is abundant evidence 
from animal studies and observa
tions 
on humans under controlled situations in institutions
 
such as hospitals, schools and orphanages that improvement

in nitrogen retention or growth occurs when either simple

experimental diets or mixed diets typical of food intake
 
patterns in certain regions are supplemented with the
 
limiting amino acid(s). This is particularly 9pparent in
 
infants and children who have been malnourished or have low
 
protein intakes. 
 At higher protein intakes, cereal-based
 
diets can usually provide sufficient protein for disease
free adults, but this may not be 
true for adults suffering

from acute and ohiQinfections or wb 'iet who are lactating.
 

Supplementation effects have been observed mainly with lysine

and methionine; in maize-based diets tryptophan is also limi
ting.
 

More precise information is needed on the protein and amino
 
acid requirements of various population groups and the
 
extent to which the local diets meet these needs.
 

There is 
evidence that baking and cooking processes reduce
 
levels of amino acids added to food products. Further
 
studies are requested to assess the loss due to 
different
 
types of storage and from foods cooked for home consumption.
 
There is a need to examine the nutritional, technological

and commercial possibilities of using vehicles other than
 
staple cereals for amino acid fortification.
 



The decision as to fortification of staple foo6s -.ith amincacids ill have to be made on a national basis. The target 
groups that can be expected 
to benefit should be identifie6

and the desirability of amino acid fortification shoul be
judged in comparison with anltcar.ntve approaches to meeting
national protein. needs. 

Comment byDr. Kalyanach.i 

Lysine fortificarion of cereals 
in a develcping

country has three problems:

1. Lysine has to be imported or pi'odulced in the 
country, both of which are difficult for a developing
 
cointry.
 

2. Distribution of fortified cereals to lrge

meal areas is difficult.
 

3. Fortification of cereals without meeting
the needs of calories, vitamins, and minerals is of no 
benefit.
 

Lysine fortification of wheat should only beattempted if consumption of leguue cannot be increased
 
to the desired level. Attempts must be made to reduce
 
limitations 
of amino acids with normal foods. 

Dr._-' W. Young : 

Which is better, to eat white bread with lysine 
or brown bred '? 

Dr. Harada :
 

There are 
two kinds of white bread:
 
1. Decolorized white bread which is very white,

2. So-called white bread.
 
For the decolorized white bread, the fortification 

is not as acceptable as the regular one because of the
 
flavor effect. But lysine fortification improves flavor
 
and texture of the regular white bread..
 

Mr. L. Young : 

I am interested if the fortified rice used 
in

the Chiengmai nutrition centers 
is p';rt of a national
 
program or just a local program?
 



Dr. S. Gershoff:
 

The program is only an experimental one to fill the protein gap
 
there and dotermine its feasibility and 
 effects in order to determine if a
 
national project would be worthwhile.
 

Mr. Sunthorn Taweepok: 

The exact amount is our company secret, but the approximate amount
 
is about one ton of lysine per six tons of molasses.
 

The fermentation process is very important and very interesting.
 
There are still many species of soil bacteria which are untested and which
 
may increase production even further if they are 
isolated and employed.
 

Mr. Muramatsu:
 

The following is the data on Nutritional and Economic Evaluation of
 
Cereal Protein Enrichment. It was selected from the result of Dr. Kracht's
 
consideration. 
 (PAG/Ad Hoc Group on Amino Acid Fortirication).
 



Economic 	evaluation4
 

Cost of protein Cost of protein + vitamn
 
Product combinations giving 2000 k. cal per day enrichment + mineral enrichment
 

cereal 
product Wm supplement gm 

chemial 
score 

utili-
zaLle 
pro- 3 

US $ 
per
day 

US $ 
,er 

propor
tional 
(Lysine= US $ 

children 
proportional US $ 

adults 
proportional 

tein 100) (Lysine=lO0) (Lysine=l00) 
gm 

1 2 3 4 5 6 7 8 9 10 11 12 13
 

Wheat 	 542 - - 4-.9 26 13.0 - - - - - 
flour 542 Lysine-ECL 1.09 51.0 48 24.5 0.273 100 0.748 100 0.702 100
 
(60-70% 507 Soybean flour 29.0 61.1 41 24.5 0.397 145 0.864 116 0.817 116
 
extrac- 506 Skim milk powder36.1 59.6 42 25.0 0.586 215 1.039 139 0.992 141
 
tion rote5l4 Heat 45.8 58.9 42 24.7 3.560 1.304 4.030 539 3.983 657
 

5!3 Fish 44.6 57.9 42 24.3 1.7P4 (57 2.267 303 2.219 316
 
548 FPC 2.5 69.3 51 35.4 0.179 41 0.512 82 0.442 79
 
535 FPC 12.5 58.3 42 21.5
 

Notes: 1. Analytical Data: FAO Amino-acid Table, 1968, to te published;
 
2. Percentage first limiting Amino Acid as compared to Reference Protein (lien's Egg. FAO, 1968);
 
3. Protein content X chemical score;
 
4. Prices in US $/100 kg
 

Wheat 8.19 Lysine-I:CL 250.00 
Wheat flour 7.30 Soybean flour 22.50 
Lulgar 9.50 Skim milk powder 25.74 
Maize 8.00 Whole egg powder 48.73 
Rice, polished 12.00 Nleat C2.22 
Rice, 2arLoiled 10.00 Fish 45.00 

FPC 41.66
 
Vitamins and minerals: market prices
 

S. Vitamin and animal enrichment calculated according to NAS-NI'C, PuLl. No. 114f, IYashington D.C., 1964.
 
Source: 	 Adapted from a table of Dutch State Mines Agriculture and Food Products Division.
 

Leerlen/The Netherlands, No. 19C.
 



Dr. C.O. cnicnester
 
For these calculations, I assume that his data
 

is based on raw wheat flour, not the finished product.
 

This may be somewhat mislead as eaten product may differ
 

significantly nutritionally due to the browning reaction
 

produced by reaction of carbohydrates with proteins or
 

amino acids. Since, in the browning reaction,lysine is
 

tied up first, if you make a measurement of equivalent
 
loss of nutritional quality on cooking, flour fortified
 
with amino acids rather than proteins will show a much
 

greater loss. Conversely, you will have more rapid rate
 
at flavor development with the addition of amino acids.
 

The losses in free amino acids could be circumvented, of
 

course, by simply addinp the amino acid to products after
 
cooking if this is possible.
 

One must remember, in addition, that the hiologically
 
me-asurer* nutritional values of foods can be increased by
 

cookinS in some case. Wheat is an example of such a food.
 

Dr. *amarn Watanapti
 

Since fortification of lysine involves so many
 
figures and technology, what do you think of such a simple
 
philosophy as encouraging rice - eating people to eat
 
certain amount of mung bean in daily diet?
 

Dr. S. Gershoff
 

It seems to me that there arE a lot of nutritional
 
problems in the world. Protein malnutrition is hig-;er in
 

Thailand and other countries. In combatting hunger and
 
malnutrition any means shoul.6 be encouraged to solve the
 
problem. Some people have encoura d tl e nroruction of
 
fish as a solution.
 

Dr. F.W. Hill
 

The term utilizable protein is analogous to net
 
protein or reference protein, in relation to requirement,
 
although 500 grams of fortified wheat flour, or about 2000
 
calories, would be equivalent to about 25 grams of utiliz
able protein or about 4.5% of calories of net protein.
 

This is approximately the net amount needed for adult
 
maintenance, but not enough for feeding a child.
 



Using this figure, therefore would be unsatisfactory

in this instance.
 

Dr.C.OChichester
 
Why do you get the increase in extensibility?


Usually the bread dough is improved by oxidizing

agent, e.g. bromate, iodate, but the suggested

function of lysine is 
more or less an antioxidant.
 
Thus what is the mechanism of the improvement of
 
the properties of the dough?
 

Dr. Harada
 
Study on the mechanism has not been done in
our laboratory. 
 Gluten net work might be improved
by the production of lysine due to 
the CBON bond.
 

Mr. Muramatsu
 
I want to add two comments about the Amino Acid
fortification on cereals. 
The first is the above
 

shown data, that is, the economical feasibility

data was proved by animal experiments using PRE,

RNV, and so on. If L-Lysine HCL was fortified
 
properly, the addition of 1 gram of L-Lysine to
wheat flour, an increase of usable protein is
 
10 g. The second is that the Amino Acid 
fortification
 on cereals is the most realistic method. The
acceptability of the food fortified with L-Lysine

and other Amino Acid never changes.
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THE 	 ROLE OF GOVERNMENT AND INDUSTRY 

IN PROTEIN FOOD DEVELOPKENT PROGRAIMES 

by 

G.D. Kapsiotis
 
Senior Officer
 

Protein Food Development Group
 
FAO, Rome
 

INTRODUCTION
 

1. 	 Malnutrition and undernutrition are now well recognized
 

afflictions in countries of the third world, affecting particularly
 

infants and pre-school children. The economic, health and social
 

repercussions of malnutrition have drawn the attention of world

wide opinion. Scores of national and international meetings, symposia,
 

conferences, etc. have been held and are being held, but it appears
 

that action taken by governments and industry to alleviate malnutrition
 

of proportion when compared to the magnitude and seriousness of
is out 


There is a real dangaer that this serious condition being
the problem. 


a pet subject in national and international gatherings finishes by
 

becoming a platitude. 

taken on a2. 	 Food production statistics can be misleading when 

global or even on a country-wide basis. To those who glance casually 

at statistics, it might appear that food is sufficient for every single
 

Malnutrition,
mouth of the population of the world or of a given country. 


however, does exist and it is due mostly to unequal distribution of food
 

I/

between socio-economic groups rather than to the 

shortage of it. 

proteins may account for malnutrition inShortage of both calories and 

in terms of quality and quantitymany situations but inadequate supply 

of 	protein is responsible for the low nutritional status of large masses
 



of population. The situation is dramatically evident among
 

the infant and pre-school age groups where protein requirements
 

for growth and mental development are greater.
 

3. INutrition in economic development is now attracting the 

attention of planners and economists who consider that a new 

approach involving nutrition is essential in planning. Malnutrition 

results in high infant mortality and morbidity; it affects 

seriously the productivity of the worker in agriculture and industry 

and lowers resistance to disease; it increases the cost of 

effective medical care; it limits life expectancy. Cumulatively, 

these factors create serious, if not insuperable, obstacles to 

economic and social development. The dialogue between the 

nutritionist and the economic planner as well as cooperation among 

nutritionists, agriculturists, economists and policy makers is
 

J
essential to remove these obstacles and assist in designing
 

development plans with prospects of success. Such development
 

plans, however, presuppose the establishment of a national
 

nutrition policy which among other things has to cover nutritional
 

intervention programmes, income increases and health improvement 3/. 

4. While the overall government planning for solving the food 

problem of the country aims by necessity at long-term programmes 

for agriculture and industrial development, the importance of its 

dynamic and rapid intervention to alleviate malnutrition among the 

low income groups by policy decisions and financing cannot be over

emphasized. At the same time the role and responsibility of industry 

o. / 55o 



in cooperating in Government-planned programmes launched 

for the production and distribution of protein foods for 

infants and pre-school children might be decisive to the
 

success or failure of such programmes.
 

NUTRITION INTERVENTION PROGRA1,14ES
 

5. 	 Nutrition intervention programmes can follow divers 

directions all aiming, however, at improving the nutritional 

health of the population. Very often these programmes supplement 

each other and follow parallel waysu The genetic manipulation 

of cereal and grain legume crops until lately were directed to 

increased yield per cultivated surface unit. This lead to 

conditions where the new varieties emerging from genitic 

manipulation displayed undesirable characteristics in terms 

both 	of protein quality and end use properties. Nutritionists,
 

geneticists, food technolgists and planners came to agree that 

the objective should be expanded to include not only increased 

yield in absolute terms but elso increased protein content, 

improved amino acid profile and desirable end use characteristics. 

This suggests a nutrition intervention approach which might 

produce the most dramatic contribution in the straggle for 

filling the food and especially the protein gap. Governments 

and the seed producing industry have a grcat responsibility in 

guiding such programmes to success. Hand in hand go programmes 

for crop diversification. This among other things will assist 

in the evolution from a primitive subsistance economy to a market 

economy and availability of cash for the producer to meet
 

improved nutritional needs.
 

00 / 	 ** 



6. Nutrition education should constitute an important 

activity of several ministries or departments such as health, 

education, agriculture, social welfare and community development. 

These pro,rwrnmes must be related to the food customs and food 

supply of the community and of course to the economic level 

of families 2/. The contribution of a properly motivated 

food industry - government controlled or private - could 

contribute substantially to the successful running of suqh 

programmes. 

7. Much has been said about food fortification and in many 

quarters it has been advocated one of the most promising measures 

for improving nutrition. The feasibility of such programmes 

has to be examined against other alternative strategies as they 

affect essentially urban and peri-urban communities but leave 

untouched rural or very poor communities which do not have access 

to fortified foods for obvious reasons. Any food fortification 

programme entails an added cost to the fortified staple food used 

in the particular community. Such added cost in most cases has 

to be absorbed by the government or a welfare entity because the 

low income groups might find themselves in the difficulty or
 

impossibility of meeting this added cost. Here again the
 

related and responsible industry might bring its contribution by 

providing the nutrients used in the fortification and the processing 

of the fortified food at minimal cost, so that the financial burden 

to the Government's budget can become lighter.
 

"o / 9. 



While there are a multitude of types of utrition 

intervention programmeg, I propose to deal here with the 

development, manufacturing and marketing and promotion of 

food mixtures for infants and young children.processed protein 

As I mentioned above these age groups are dramatically affected 

by malnutrition and in a number of countries particular 

attention has been given to alleviate malnutrition at least in 

these groups. 

INTERNATIONAL ACTION 

9. FAO, WHO and UNICEF under their joint protein food 

programme have been sponsoring a number of projects for the
 

production, marketing and promotion of protein food mixtures
 

for infants and young children.
 

10. 	 The Governments of Yugoslavia, Algeria, Turkey, U.A.R., 

Iran, Tunisia, Morocco and Madagascar with the technical and 

financitl assistance of FAO, WHO and TNICIF have launched such 

programmes. Two of them: in Yugoslavia and Algeria, are already 

in the production and marketing stage. In Turkey and U.A.R. 

buildings have been erected, equipment is being installed ana 

arepreparation for the market launching and promotion campaigns 

under way. Certain of these programmes are described elsewhere 4/.
 

Others are in the early stages of preparation. Feasibility 

been conducted in other areas such as the Caribbeanstudies have 

territories and others are in preparation in certain countries of 

Africa.
 
.. / 	 .. 



il. These programmes emerged from the consciousness of
 

the gov'rnments that child malnutrition constitutes a danger 

to the development of the country. The international agencies 

in assisting such programmes had to solicit and establish 

cooperation both with the national and international food industry. 

As early as 1963 a first meeting was convened by FAO and UNICEF 

with the Food Industries which were motivated by the early work 

of the protein food programmes and had shown interest in protein 

food development 2/. Factors such as acceptability, quality, 

packaging, marketing, economic aspects and purchasing power of
 

the ultimate consumer are of basic importance for the
 

introduction of new protein foods in the diet. It was clear
 

that under almost all conditions the cost of production, quality 

control, promotion and marketing make the introduction of such
 

commercial foods, at least at the start, a precarious undertaking 

and indeed may result in a net loss. The meeting stressed that it 

is often desirable to obtain the support of governments or UN 

Agencies during these periods. It is necessary for the industry
 

to have an economic incentive if it is to participate with
 

governments in the creation of units large enough to be economic 

for 	the production and distribution of such foods.
 

12. 	 The above-mentioned programmes aim to assist governments 

to produce, distribute and promote the use of low cost high

protein food mixtures, adequately balanced to meet the nutritional 

needs of the infant and pre-school population. The objective is 

to establish manufacturing facilities -. government owned or private 



within developing countries by using indigenous raw
 

materials and by marketing these "national" protein 

food 	mixtures on a normal commercial basis through 

existing commercial distribution channels. Government

financed welfare programmes and institutional sales are 

regarded as subordinate to the main sales programme. It is 

recognized that perhaps only by such a policy can new products 

become economically self sustaining on a permanent basis, 

regardless of the fluctuating emphasis of the government 

budgetary allocations. Equally it is understood that only 

by the use of almost entirely national resources can products 

be manufactured and marketed at a consumer price sufficiently
 

low to be within the reach of many families with malnourished
 

children. 

GOVERNMENT-INDUSTRY COOPERATION 

13. 	 Historical reasons in developing countries, but also in 

developed ones, have created an atmosphere of mutual suspicion 

between food industry and government. A gap difficult to 

bridge has so far made cooperation very precarious and fragile 

in free economy countries. In centrally planned ecoonomies 

however this gap apparently does not exist since food production 

as well as any other industrial, agricultural and economic 

activities are government sponsored and controlled. In some
 

countries, regardless of the state of development there appears 

to be severe iihibition of growth for the food industries because
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of 	delays and frustration caused by government policies 

on licensing, pricing and food standards.L7/ 
 There are,
 

however, examples where industry has been given subsLantial f
 

incentives to develop the production and distribution of protein
 

foods, in terms of licencing, tax and import duties, exemption
 

for 	equipment imported and absorption of an agreed percentage of
 

the 	production for the national nutrition programmes. This is
 

the 	case in Peru.
 

14. The International Symposium on Protein Foods and Concen-, 

trates held in Mysore, India, June/July 1967 urged governments.A 

to review their policies, legislation and regulations relatinge;' 

to the industrial production of protein foods and protein ti 

concentrates and remove whatever obstacles exist for the rapid
 

development of technologically  to which I will add economically 

sound food industries Y. 

15. 	 It is a disturbing fact that internationally operating 

industries shy away from investments in industrial development 

in developing countries. This is because of the mutual suspicion
 

and 	distrust between governments and international industrial 

investment concerns. Governments look upon foreign investments 

in their country with suspicion and rightly or wrongly, are afraid 

that the profits of the internationally operating industrial firms 

will outweigh the benefits to be derived for the national economy. 

To overcome these feaxs governments impose heavy terms and 

.. / .. 
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sometimes establish forbidding policies which discourage
 

foreign investments. On the other hand nationalization 

of foreign capital and industrial investment enforced in 

certain countries discourages the investment of foreign 

capital and deprives interested developing countries of the
 

associated technical and managerial skill. This state of 

affairs certainly docs not promote intcrnational cooperation
 

or national development. The shadow of colonialism is still
 

heavy in countries where national freedom was obtained after
 

the second world war and the mistrust is difficult to shake
 

off. But this mistrust must be dispelled and mutual
 

confidence must be established. Much goodwill is of course
 

necessary and serious efforts from both sides are essential
 

if rapid development in the countries of the third world is to
 

be achieve1>
 

16. Two very promising and interesting developments attempting
 

to bring into focus the common interests of governments and 

industry have been noted in two countries with large populations 

and with equally large nutritional problems. In India following 

a 3-day workshop at Bangalore, leading industrialists of the 

country formed the Protein Food Association of India. This
 

Association, since its formation, has demonstrated its ability
 

to contribute significantly to promoting cooperation between 

government and industry and in assisting both sectors in
 

developing and conducting nutrition intervention programmes in 

the field of industrial production and distribution of protein 



foods. The second development occurred in Iay 1970 when in 

Rio de Janeiro, Brazil, &overnment representatives, industrial firms 

and organizations involved in food volfaro pro&rammes met and decided 

to create a permanent joint council which iill try to advise those 

oorcerned in the pruduction and distribution of protein foods for 

the large needy masses of the population It is still early to 

judge the efficacity of this body but it appears that a common 

ground of understanding has been reached and the performance is 

expected to be effective. Those encouraging examples, however, 

presuppose that both governments and industry will pursue the
 

efforts, and that revision and adaptation of policies and
 

letg.slation will satisfy both governments and industry. 

17. 	 I do not wish to quote countries or industrial firms but I would 

like to give a couple of examples where industry is not performing 

in a responsible way and where the government legislation does not 

protect the consumer from misleading, but not necessarily so intended,
 

advertising and labelling. A packaged, essentially edible, starch
 

preparation was available for years on the market, advertised and 

labelled as an infant food and furthermore claimed as corresponding 

to FAO recommendations. When the product was examined it was found 

to be quasi corresponding to the Vitamin requirements as stated in 

the FAO/WHO Iifpert Group on Vitamin Requirements Report .2/, but 

not to correspond at all to the protein requirements° This was even 

more 	misleading since the report only referred to four vitamins,
 

namely vitamin A, thiamine, riboflavine and niacin. In another group 

of conntries simple rice flour, or arrowroot, are persistently 

labelled and sold as nutritious infant foods or as farines laotdes 

when 	 They contain even as little as 5% dried skim milk. 



in the national and international market, obvious.y abstain 

from such practices. Lack of adequate food legislation and
 

absence of efficient quality control because of the scarcity 

of laboratory and inspection personnel and facilities account 

for the unsatisfactory situation in many countries. Training 

of personnel and creation of adequate laboratory and inspection 

machinery is essential for offactive enforcement of the regulatory 

provision. The need for the intervention of the legislator is
 

pressing and consultation with the nutritionist and the industry
 

is necessary if the logisoltion is to have practical application.
 

The FAO/WHO/UNICEF Protein Advicory Group has been preparing
 

guidelines for protein food concentrates and for protein food
 

mixtures which are finding acooptanco and application in national 

food legislation. The FAO/WHO Food Standards Programme (Codex 

Alimentoriuo) on the other hand is working to establish international 

standards for dietetic foods which cover infant foods also. It is 

worthwhile to record hero that Turkey is one of the first countries 

to promulgate legislation and issue rogulations concerning protein 

foods for infants and young children in which minimum requirements 

for dietary protoin, vitamins, minerals, packaging, labelling etc., 

are eotablishod. Such legislation has already shown satisfactory 

results in the compliance of the infant food industry to such 

regulatory provisions.
 

18. I have already mentioned that the industry requires adequate 

incentives from the government which will both encourage the 

initiation of the industrial undertaking and support it at least 

during the early stages of operation. Such incentives could 

include the granting of exclusive rights for the initial 



enterprise so as to guarantee a head start against possible 

competition /" low cost loans, free plant location; tax 

e;xcmptions; import duty privilegcs for equipment and supplies 

not available in the country. A major incentive, already
 

applied in projects sponsored by the U.N. Agencies is purchase
 

of a guaranteed volume of the production per year, at cost plus
 

a nominal profit price, for institutional use in nutrition
 

intervention programmes that the government might have in 

operation. The most important contribution that governments 

could make to the success of these nutrition intervention 

programmej is in the area of promotion. Information media 

such 	as national radio and television networks might be made 

available free of charge for conducting promotion campaigns.
 

National mar'ket fairs, sporting events, national holiday parades 

and festivities can be used effectively as promotion media. In
 

fact 	the Government of Algeria has extended its contribution in these 

areas 	thus making successful the launching and the marketing of
 

"Superamine", a protein infant food product developed through the 

cooperation between FAO, WHO, UNICEF and the Government 

responsible services.
 

19. 	 In concluding I wish to emphasize once more that the cooperation 

of the Government with Industry, and if necessary the assistance of 

the U.N. Agencies, is essential for initiation and successful 

implementation of programmes aimed at the alleviation of malnutri

tion in needy areas. 

GDK/vg 

5.11.70 
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SUMIARY DISCUSSION 

The Role of Government and Industry
 

in Protein Food Developmert Programmes 

Dr. H.J. I: Ir"AN 

i1Pere in the world is there really an effective cooperative program between 

Government and ilidustry of even between the government ministries concerned? 

The roles of Industry and Government in protein food promotion are in the field 

of agriculture, food, research and developmentjand iparketing. In tie field of 
" agriculture,single largest gap in the -clernment policy is lack of a tota 


tional development nrogram, -It, c:;,,, c ;cquirements are planned for. A pro

tein food requiremrent level should be intrcduced at national level. If so, tl.e 

achievement w:7culd 11 rzore ':>.icial than all other activiters combined which 

are currently attempting to r:r'oce 2'asic requirements. 

In the field of ImK:("stry:

2. ±Lct~n of protein foods -.s not the governments role. T:.e government should 

encourae he rrivate sector to take up commercialization. To do this promo
tion should get rore emphasis than simply control of quality etc. in other 

words, -- :itive side should be stressed more than negative. 

p!-. G.D. "'AFSIOTIS 

I cite Algeria as an example where government cooperation actively promoted the
 

products and helped create a growing markets.
 

DR.G.I. CC:IBS. 

tie should try as much as possible to concentrate on infant & child supplemen

tation.Fcods industry is not only important for the grcu;ing infant but for all
 

sections of the population.
 

From your experiences what approaches might ze taken in Thailand for the pro
niot'-n of food products? 

DR. G.D. KAPSIOTIS
 

12e try graft the operation to an existing industry rather than creating a new
 

industry. In Thailand consideration should be given to existing facilities
 

and such a program must be realized as economically sound before being instituted.
 



Dr. 1. Littleiwood : 

Is there any collaboration between Fishery Division and Agriculture
 
Division of FAO ?
 

Dr. G.D. Kapsiotis
 

Of course, there are 5 concentration areas in the program of work of 
FAO, one of which covers all the activities in the field of proteins 
and all the departments and units of the organization work jointly. 
Now the utilization of fish resources is major program in various 
countries. FPC of type A, i.e. fat free and bland is an expensive 
product (50 cents per pound) which is far out of the practical range 
for developing countries.
 

Dr. MI.R. HcRoLerts 

At village level, family or village fish pond would be sound protein
 
sources.
 

Dr. i. Littlewood 

'.lat have been done about malnutrition problem in low income areas of
 
Bangkok ? 

Dr. 'icRoberts 

Urtan population are more difficult to reach than rural populations.
 
These are severe problems in low income urban families for which the
 
government has yet to find successful solutions. The methods used with
 
rural populations, such as extension programs, cannot be used with
 
urban populations. New methods must be devised.
 

Dr. R.J. Dimler :
 

I agree that reaching urban population is an important problem.
 

Dr. C.O. Chichester
 

One must not make any final decisions about the cost of FPC. There is
 
usually about a 1:6 ratio of yield to raw material weight. In Peru
 
the cost of fish meal for animal feeding has been as low as US $90/ton;
 
it is now about US $ -180/ton of which the main cost is the processing,
 
drying, transport, etc. Host price estimates for FPC are based on U.S.
 
fish costs and are therefore, misleading. FPC is basically a tasteless,
 
odorless, non-functional product which might be made more functional
 
by different production methods.
 



Commented by Dr. Smarn Watanabhuti:
 

The problem is low to get on products to reach the people, as Dr. G.D. Kapsju.,,is 

mentioned that in Egypt a pharmaceutical organization has undertaken the pro

duction and distribution of superamine. It is possible to do this in Thaijand 

also because the Pharmaceutical Organizaion is under the Under the Under-secrL. 

tary of Ministry of Public Health. 

Dr. G.D. Kapsiotis:
 

Let me make quite clear that the distribution of the product should not only
 

be distributed in pharmacies but in any other food shops as well, and must be
 

considered as food, not as medicine.
 

Commented by the Chairman:
 

I agree with Dr. McRoberts in arranging seminar and work shop on Nutrition
 

and Food Development Policy of the high level officials. Those ministries
 

concerned in food and nutrition should procede with such seminars and work
 

shops.
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THE GOVERNMENT'S POLICY IN THE PROMOTION' OF 

FOOD INDUSTRY
 

Ladies and Gentlemen:
 

I feel greatly honoured in having this opportunity
 
to participate in this seminar.
 

Not 	being informed that the seminar would be con
,
ducted in English, I had prepare , my original talk in Thai.
 

It was only yesterday that I learned that a major part of
 
the 	audience is not Thai. Because of this short notice I
 
may 	not be as informative as you expected me to be, never
theless, I shall try my best to fill you in on the govern
ment's policy as regards to the Food Industry.
 

Under the circumstances, however, I shall hiave to
 
be brief on the subject discussing only the major points of
 
interest, a major part of my time shall be devoted to
 
answering any question that may be raised from the floor.
 
Moreover, If I talk so much, I may run the risk of being 
irrelevant or even bor-ing.
 

For some years now the government has initiated 
development pro-rams i-itYh the aim of increasing the national 
output and augment-ing, employmenit opportunities all for the 
well-being of the rapidly increasing population. The basic 
industrial policy oil the government is "development through 
private ent.rprise". Implementing this policy, the govern
ment promulgated in 1960 the Promotion of Industrial Invest
ment Act of 1962, As a result, the p 'esent Board of In
vestment was created administered by 15 high ranking govern
merit officials representing various government agencies and 
at, present chaired by ore of the Deputy Prime Ministers. 
Ths Board has also, -,s its advisors 7 cabinet members. The 
Board Offers a wice range of incentives to attract private 
investment to th, desired areas of investment. The current 
incc-ntivcs 'h-,h.t may be availed of by promoted industries may 
be summarized as follows: 

1. 	Exemption from import duty and business tax
 
on machinery and equipment necessary for the
 
industrial activity:
 

2. 	 Exemption from payment of income for the first
 
5 years;
 



own lsnd and to remit fnreigrn
3. Permission to 
exchange abroad; 

4. Permission to brLng into Thailand foreign 
Technicians beyond the normal immigraticn
 
quo ta; 

.5. Exemption from payment of business tax on
 
products exported.
 

Apart from the above incentives menti. ned, the 
Board when satisfied of the justification, will .recomnen 
'to the Finance Ministry the lowering of import duty rate 
on the raw materials and/or to increasing the import duty 
rate on the competitive finished products to assure the 
viable operation of new promoted industries. 

The industries that are eligible for promotion 
benefits are listed or the Promotable Industries Lists is-.e' 
and released by the Board of Investments. This list was drav!n 
up by the Board and approved by the Prime Minister, At present 
there are some 180 industries included in the list, Among 
these there are about 10 industries that can be classified as 

food industries. The main ones are as follows: sweetened 
condensed milk manuf.cture, evaporated milk marnufacture, manu
facture of vegetable o]1, rice bran, oil, frozen food prepne
ration, monosodium glamate, cattle raising, fisn-riez, 
canneries and flour mil. s. TIe list is contin,,al.1iy revie -,,-d 
and adjusted taking "nto account the requirements for ndus-
trial development of t-e country. JI fact, the .oard is pre
sently reviewimg tne 1lsL and is of tihe be I.e f that t]e isL 
of promotable industries should be CuL down "'iom teS i ,esen; 

180 to 3j 3lia ,striesonly. In thle past Up to now, the cri
teria of the BDarc in selectLng industries for p'ototion are 
a) whether the industry needs special incentives and b) the 
benefits that the industry could generate woulc< be great 
e-Iougn in terms u-, the extent of the value addod, foreig-n 
e.r. ge earfnjItis or' savings, creation of employent oppor

tunities and linkage e.I'ects.. 

The importance of the above criteria is howeve.r,
 
flexi ble enoug--h s at, present Board is shif ng its
that the ...
emphasi-s to export-orieyte, indusL'ies, intdlstrieS that 
utilize inligenous raw materials or encourage its development, 
and industries that are labor intensive. The food industry
 
is in a very favourable position in view of this present
 
emphasis of the Board to promote industries utiliz,._g domestic
 
raw materials.
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SUMMARY OF DISCUSSION
 

PROBLEMS IN COMMERCIAL FOOD PROMOTION RELATED
 

TO THE GOVERNMENT'S POLICY
 

Dr. 	M.J. Forman
 

If malnutrition is considered important, would promotion of protein food in.
 

dustry be ranked higher in terms of priority.
 

Mr. 	C. Bhanupongse
 

There is no specific priority set but for such industry it should fall under
 

major criteria already for industrial promotion. One has choice either to buy
 

or to produck: the product. The products must be cheap in order to compete with
 

the omported product. Those who wish to establish the industry could apply
 

through the Ministry of Industry.
 

Industries are grouped according to their nature into 3 categories. Category
 

A which has highest priority already included certain type of food industry.
 

Revision of categories and list of industries to be promoted in in order.
 

Dr. 	M.J. Forman
 

Is it possible for protein food industries to make specific investment appeal?
 

Would there be a way to approach Board of Investment for promotional provilege.
 

Dr. 	Littlewood
 

1. 	If one gets permission to invest in any kind of industry in Thailand,
 

would it be possible to produce other products in the course of ex

. on?
 
2. 	;Vould there be restriction in repartriating profit ?
 

3. 	Would there be a lag in time between the granting of provilege and the
 

actual exenption of tax, especially for machineries.
 

Dr. 	F. Horan
 

Is it possible to manufacture products outside the country and irport them
 

for market test and market establishments?
 



Mr. C. E:inuv:, c 

It is possible but import duties have to be paid in order to bring in the pro
ducts.
 

Dr. i.D. Lapsiotis 

There will be difference in size of the imported quantities of the product,
 
Test market will need less amount than to establish market.
 

Dr. 7I.J. For.in 

Protein food industries have a special characteristic that market has to
 
thoroughly tested to really get started.
 

t:r. Sunthorn Taweepoke
 

Agrc - industries should get promotional privilege, esp. if.:Port duties re
duction on machineries. Eccause the advantage will be social as well as econ
omical. 

Mr. C. rA.l.inu n s e 

Reduction of import duties is possible if the machineries are brought in for
 
uses connected with the industry.
 

Dr. u.D. Kapsiotis
 

Vould local industries have the same poomotional privilege as the large foreign
 
industry?
 

Mr. C. Bhanupongse 

Yes, we will Le much satisfied if it is entirely local investment. 

There are also oth 'ways of promotion beside tax exemption such as granting 
of long term loan as done by the International Foreign Corporation of Thailand. 
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COMMEqCIAL DEVELOPME1fT OF HIGH PROTEIN FOODS
 

INTRODUCTION
 

As a representative of industry it is a privilege and
 

a duty to address this Seminar on Protein Food Promotion in
 

Thailand employing the theme of commercial development. As
 

a member of the commercial sector, it is important to try to
 

ascertain why a high protein product is needed, and what pro

duct can be purchased by whom, and how is this product to be
 

manufactured from which raw materials, and how is it to 
be
 

distributed and sold at a profit?
 

GEOGRAPHY AND POPULkTTON
 

The area of Thailand is approximately 200,000 square
 

miles (slightly less than that of Texas); the greatest North-


South distance is 1,000 miles, and the greatest East-West
 

distance is 500 miles.
 

The population in 1966 was about 32 million, and is
 

increasing at about 3% per year, leading to a forecast of
 

over 50 million by 1980. The topography of Thailand is divi

ded into four natural regions: North with 23% of the popu

lation; Northeast, 33%; Central, 32%; and Southern, 12%.
 

Bangkok, the largest city in Thailand, is located in the
 

southern end of the Central Region, and is the nation's 
eco

nomic center.
 



Demographically Thailand is divided into five areas
 

and the municipal area of Bangkok-Thonburi. The 1960 popu

lation figures for the five areas are given in Table 1 and
 

Figure 1.
 

TABLE 1
 
(1) 

1960 POPULATION FIGURES 

AREA. TOTAL VILLAGES* TOWNS 

All Kingdon 26,257,830 21,442,630 4,815,200 

Bangkok-Thonburi 1,703,370 - 1,702,270 

Northeast 8,991,543 8,286,189 705,354, 

North 5,723,106 4,940,415 782,691 

East 1,575,107 1,309,049 266,058 

x 4,992,739 4,180,071 812,668. al 


South 3,271,965 2,726,906 545,059
 

Source: Household Expenditure Survey 1962-1963.
 

a
*Villages are defined as rural areas where there is 


number of homes or farms. It can be compared with a
 

to'tmship in the United States.
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ECONOMICS
 

The average annual income per capita in 1962 was about
 

a wide.
$75.00. As can be seen from Tables 2 and 3, there is 


distribution in the amounts of income received in villages,
 

tons and the Bangkok-Thonburi area. Almost one-half (4-8.4%)
 

of the families have per capita incomes of less than $150.00
 

annually,
 

TABLE 2
 
(2)
 

PERCENTAGE DISTRIBUTION OF FAMILY BY INCOME CLASS AREAS 

INCOME - BAHTS NORTHEAST NORTH EAST CENTRAL SOUTH
 
AND DO LLARS b 

LESS THAN 3,000 
Less than 150 73.6 58.7 31.8 24.8 31.0 

3,000 - 5,999
 
$150 - 299.95 11.9 20.1 26.8 30.7 30.7
 

6,000 - 11,999
 

.300 - 599. 95 10.1 15.4 28.7 29.9 24.8
 

12,000 - 17,999
 
$600 - 899.95 2.4 3.5 8.0 8.1 7.2 

18,000 AND OVER
 
$900 - + 2.0 2.3 4.7 6.5 6.3 

Source : Household Expenditures Survey, 1962
 



TABLE 3 
(3) 

PERCENTAGE DISTRIBUTION OF FAMILIES BY INCOME 
CLASS
 

INCOME -

BAHTS AND DOLLARS 


LESS THAN 3,000 
Less than $150 


3,000 - 5,999 
$150 - 299.95 

6,000 - 11,999 
$300 - 599.95 

12,000 - 17,999
$600 - 899.95 

18,000 AND OVER 
$900 - + 

WHOLE 

KINGDOM 


48.4 


20.8 


19-5 


5.7 


5.6 

BANGKOK-
THONBUR'I TOWNS VILLAGES 

4.8 17.7 56.7 

15.0 18.7 21.6 

31.7 34.2 16.2 

17.4 14.7 3.4 

31.1 14.7 2.1 

Source: Household Expenditures Survey, 1962.
 



Table 4 gives the average percent of money expenditures for families 

in 1962. 1'ec:',-;e a large part of the village family food supply was home

produced, t!ie village families spend relatively less than twon families 

for food arid beverages purchased in the yorl'ct place. The rcsidents of 

Bankkok-'''! uri, ,-!>o purchased almost all of their services and goods for 

cash, sn'ent about 45% of their total cash outlay for foods and beverages, 
1."*.ile the village residents spent only 32% of their cash outlay for these 

items, whereas the agerage for the whole kingdom was about 36%.
 

TP'?LE 4 

AVERAGE PERCENT OF MONEY EXPENDITURES FOR FAMILIES IN 1962 
(4) 

7ERCEIMT OF TOTAL SPENT ON:
 

FOOD CFr,':M(thIES OTIMIES 
,G; r 'W') "HICAL AND AND TP. 7 ANN 
AREA BEVERAGES CLOTHING HOUSING MISC. ('T uTq 

11,hole Kingdom 35.6 17." 14.7 5.3 27.4 

Bangkok-T>.l uri 44.9 8.? 16. " 3.2 26.8 

Towns 40.. 14.2 14.6 2.3 28.8 

illages 31.6 20.1 1414 6.1' 27.1 

'e't",.st 29.n 20.1 13. ', 2 29.3 

Nor."K 30.( 21.0 15.8 '1.3 28.3 

Est 33.5 19.1 12.9 8. ' 26.5 

Central 37.1 17.4 13.7 4.! 26.9 

",uth 38.2 16.0 16.1 3.6 26.1 

Source: Jl'rj'-ehold Expenditures Survey, 1962. 

",'le 5 shown per capita average expenditures for family by income 

class, in.n,2. 71 general, tb'is table sbows the expected variations in spend

ing patterns by income class in both towns and villages. Families within 

lower income groups use' relatively more of t:e total outlay for food and 

beverages than those in higher income levels. In the towns, t.-e prot~on
 

going for food decreased from 47% in the lower income class to 34% in the
 



highest level. in the villages the lowest income class spent 47% for food
 

while the high income class spent only 28% for food.
 

Table 5
 

AVERAGE MONTHLY CASH OUTLAY (BAHTS), 1962(5) 

AREA AND FAMILY TOTAL AND B VER-

ANNUAL INCOME CLASS EXPENSE AGES CLOTHING HOUSING OTHER 

Tei s: 

Ij frr--lies 180 78 27 28 47 

Under 3,nnO Bahts 108 54 15 17 22 

3,n00 - r,00 124 63 16 16 29 

6,00 - 12,"0 158 73 25 23 37 

12,00 - ]8,nO 205 83 32 33 57 

18,'00 and over 296 112 46 50 88 

Villages: 

'l.families 91 40 16 12 23 

Unswe 3,000 Bahts 65 32 12 7 14 

3,000 - 6,MO0 )3 42 17 11 q3 

12,-00 - ]r,n0 187 70 35 25 57 

18,nO0 and over 254 79 43 40 92 

'ource: 1'nusehold Expendithres Survey,. 162.., 

Table 6 lists the average weekly food wxpe. itures -for ani'6verage size 
family of 5.7 in Bangoko-Thonburi in 1962. This listing shown that approx
.;,"te;y 29% of the food doller was spent on meat, :eultr:' :)rd fish products. 



TABLE 6
 

:lVERAGE "EI.KLY EXPENDITURE FOP. A FAMILY OF 5.5 PERSONS IN GANGKOK-TIHONBUXJI 

TFnD TYPF BAJ ITS DQLLA.. 

-ice and Cereal nroducts 30. 7' 1.53 

Meat, :oultrv and rish 5432 2.7:1 

,"' lVs and Fruits 22.?7 j( 

"gs and Til: Peosuxra 10,i7 .70 

1'-'. "-rs bought in markets 9.77 Q' 

"on-1co.olic beverages 9X!' .49 
...T5TAI, 137 '"l6 ' 

"'.-reO meals - ,"sumed 

at hore or eaten out 52.69 2.64 

TO"A , .89."9 9.54 

,-4 " . from Consurer Price Index Rangkok-" r' 

.TAP'Y .ATTE 

The supply of fpc&-u-fs in 74ailand is genera1lly consi,'ered 

su'ficient in terms of .u"ntity. The Tbai diet appears to be ade

' o in caloric intake "-ut lo: in nrotein value.. seciai v c! ani-

a) origin. 

-he Interdenartmental Committee en Nutrition for National Pe:ense 

(IC.Wt) in its 19Pn Survey concluded that '"- :0nical evidence of n rotein 

ralnutrition wrs observed: during the course of the survey- . .. :NC.ND 

Surve- We.' a letnile, study oK the :foods consumed in nine 7,ai villpges 

rerresenti-r the five rs.or geographic areas. Table 7 sum,:rr:izes the re 

-W s or this stud '. r'. T animal p'otein intake in prn:is per ,.

renge, r-or a i,. f 7.5 in the Nrrtheast (Sri Xaj) and 7.8 in the North

west (Dnn rn) to a high o" 28.8 in the South (Bang Dan). 7 en conared to 

the 4A grars per ..av of animal nrotein intake for the socalled developed 

countries, Thai villages are considerably short, .,'vraging only 15.? 

Crams per day, ;7 ;.out one-f "rd of the animal protein consumption in the 

develoned countries of the world. 



TABLE 7
 
(7)
 

I)AILY PROTEIN INTAKE PER INDIVIDUAL AMONG 
THAI CIVILIANS


TOTAL PROTEIN ANIMAL PROTEIN 

TOTAL % OF ANIMAL 

LLACE ppn.- TO'TP1 'RO- T' 

CAL^,- TE IN CAL%.- T77"0RO 

RIES (GI-'S) ,I! ( *.') TEIN 

Bang Dan 1. "2 56.9 14.3 	 28.8 F'". V 
1n1l~ r ..' .ee ..eg ."'5 53.P 

Average (Southern) 1.784 55.4 12.4 23.8 43.0 

P1an Fon 1.7 7 4.3 9.9 7.8 17. 

Average (Corthwest) 1.699 43.1 1'.1 10.2 23.7 

Ta Kae (Central) 1.S19 46.6 12.3 18.F 3n.7 

"'on Ngam 1.877 4F.2 10.3 12.9 2,.7 

: 'Yah 2.083 49.0 0.4 10.S 21.4 

AveraPe (Norhteast) 1.^79 48.7 9.8 11.7 24. 

Fri K' 1.849 42.7 9.2 7.S 17. 
"pn , n2.1n7 57.9 11.n 1 .5 3 . 

-xv r:.a .:70 0 a -.. 133 2.(.8(F st) 


10.8 15.2 31.0
All 2rouous Ccni bined 1.821 49.1 

ource: '
 

1',ce is the principal food in the Thai diet, supplying 70% by weight 

of food consumed and 87% of the calories. Rice also prov-es 65,, by weight 

of the dail' nrotein intake. T-,-He 8 shows the contribution of the major 

food sources to the total diet, calories and protein intake of the average
 

Thai civilian as determined in the INCNND Survey. 



TABLR 8 

CONTRIBUTION OF MAJOR FOOD SOURCES TO CALORIE ( 8) 

AND PROTEIN INTAKE OF AVERAGE THAI CIVILIANS 

PER CENT CONTRIBUTION OF TOTAL DIET
 

RIQE MEAT ECG TABLES FRUITS SCELL
t4.r.,OUF 

Total ,Diet 

(by weight) 70 10.n .( 13.0 . 4.0 

Calories 87 5.8 0.4 1.!' 0.3 3." 

Prote n 65 29.0 1.0 2.8 -

Source: TCNND 

Table 9 shows the annual quantities of major food items consumed per 

personin each of the five geographical areas. Tal ic l, shows the per annum 

quanities of food consumed by resi,:ents of Bangkok-Thonburi, tevns and vil.

I,ges. T!.ese data reflect the e.ffect of economic levels on the quantity 

and type of foods consumed. '-n the more affluent Bangkok-Thonburi area, 

the total quantity of food is lowest; this group consumes rmore meats, fruits 

:'. vegetables and less rice than residents of other areas. TI- cCntr, st, 

..e low income regions of the North and Northeast consume the greatest quan

tity of food but eat less fruits, vegetalbes, and high protein foods. 



TABLE 9
 

QUANTITIES OF FOOD CONSUMED PER YEAR 
9 )
 

KILOGRAMS PER PRESON - BY APEA 

FOOD GROUP N.E. N. E. C. S.
 

Rice and Cereals 183.8 181.4 158.2 158.5 154.1 

Meat 4.6 9.4 9.0 9.7 8.4 

Poultry 3.5 3.8 1.7 1.3 2.3 

Fish 8.9 3.9 17.4 11.3 9.2 

Eggs 1.2 1.7 3.4 3.4 1.7 

Total - (meat,fish and poultry) 18.2 1818 31.5 25.7 21.6 

Vegetables and Fruits 32.6 38.6 37.0 36.0 36.4 

Oils and Fats .2 .8 .9 1.7 1.5 

Sugars and Sweets .7 1.3 5.0 4.8 3.8 

Salt, Spices, etc. 3.4 3.2 2.5 1.8 5.5 

Total 238.9 244.1 235.1 228.5 222.9
 

Source: Household Expenditure Survey, 1962.
 



Tabl le 10 

OF FOOD CONSM$IED OER YEAIP,1 0 ) 
QUANTTIES 

Kilograms per person 

ALL BANGKOK- TONS VALLACM 
FOOD GROUP 

XOMGDM THONBUR I 

nice and C~nroals 1.67,2 99.1 134.5 177.8 

a 8.2 16.4 16.0 6.3 

r'ou.try 	 3.0 5.4 3.2 2.8 

9.3 	 15.8 10.8 8. 5 

,g 	 2.,3 5.7 3.7 1,7 

Iota] (:eat, 7isi and Powilt-r,) 22.8 43.3 33.7 19. , 

,',,'rt-ab-I,., an l Fr i.ts 34 . 44.2 42.2 32 1 

(1ils, ar.,' 'ats !.0 2 . 1.6 0.8 

, 	 ,o,-.. d .92.4 2,.4:.'ect..:".4 ~ 
Stilt o c7. 92.0 3.4 

'otd! 	 230.6 193.2 216.4 335.8 

Source: o u oo!,i -,, . ,,ie- Survey, 39,52 



Table 11 gives the chemical analysis on some selected food products
 

that supply protein in the Thai diet.
 

TABLE 11
 
")
 

CHEMICAL ANALYSIS OF SELECTED FOOD 
ITEMS IN THE THAI DIET

(I


MOIS- CARBO-
FIVER PROTEIN CALRIES
 

OIL HYDRATES
TURE 


11.0 0.6 80.4 0.3 7.3 367

Rice milled 


11.9 1.0 79.7 0.2 6.9 366

Rice,glautions 


0.4 363
12.0 0.5 79.5 7.4
Rice Flour 


7.0 50.9 14.2 2.9 19.7 594

Sesame Seeds, White 


3.5 12.3 105

Soybean Curd 59.9 6.7 


2.1 11.4 117
57.1 6.7 12.6
Fermented Soybean 


Mung Bean 6.6 1.0 67.5 4.2 21.1 356
 

9.9 2.6 21.1 427
29.1 37.5
Peanut 


Peamut, roasted 6.3 49.4 11.0 1.9 30.6 564
 

4.6 320
11.6 17.6 31.5 34.5

Soybean 


50.9 35.3 9.4 4.0 3.5 342
 
Coconut meat 


65.7 24.9 5.2 3.2 252
 
Coconut milk 


8.9 46.4 25.5 2.6 16.9 551
 
Cashew nuts 


18.0 302
55.9 25.0
Chicken 

2.0 19.6 106
75.6 1.6
Buffalo 


16.0 326
54.3 28.6
Duck 

18.8 207
66.0 14.0
Beef, lean 

17.5 273
 

Beef, medium fat 60.0 22.0 

11.9 457
 

Pork, medium fat 42.0 45.0 

17.0 73
 

Fish, sea, lean fillet 81.0 0.5 

19.0 166.
 

Fish, sea, fat fillet 70.0 10.0 

18.0 95
 

Fish, fresh water, fillet 78.0' 2.5 

26.7 137
 

Fish,salted and fermented 49.0 2.5 

63.0 309
20.0 6.3
Fish, dried 

13.1 189
0.8
70.8 14.3
Egg, duck 

12.7 164
 

Egg, chicken 72.7 11.9 1.7 


Source: Division of Sanitation and Nutrition, Thailand Ministry of 
Health
 



AGRICULTURAL RAW MATERIALS
 

Agriculture is the largest single contributor to the economy of
 

Thailand. However, when the contributions of manufacturing, construction,
 

and wholesale and retail trade are combined, they contribute to approximately
 

40 % of the Grose Domestic Product with only 12 % of the population, while
 

agriculture contributes about 30 % employing 80 % of the population.
 

A comparison of the production of the principal crops in Thailand
 

and the U.S.A. is given in Table 12. It is apparent that the high-tonnage
 

crops in Thailand are chiefly carbohydrate contiibutors, namely, rice,
 

sugarcane, cassava roots, and corn. Soybeans, groundnuts, sesame seeds,
 

cottonseeds, and mung beans are raw material sources with relatively high
 

protein contents, but are grown in smaller amounts.
 

TABLE 12
 

PRODUCTION OF PRINCIPAL CROPS IN THAILAND AND U.S.A., 1957(12)
 

(Thousands of Metric Tons)
 

COMMODITY THAILAND U.S.A. 

PICE, POUGH 11,200 4,066 

Sugarcane 4,450 26,651 

CASSAVA ROOTS 2,200 

Coconuts 1,223 -

CORN 1,200 120,000 

Rubber 219 -

Groundnuts 143 1,140 

MUNG BEANS 128 6,180 

Cottonseed 66 3,210 

SOYBEANS 20 27,000 

Sesame 19 

WHEAT 30,800 

Sorghum 20,000 

Source: Agricultural Statistics, 1969
 



Livestock and poultry production has.not yet reached the point of
 

mass production. Currently there are no commercial operations raising beef,
 

cattle, swine, or poultry, most of which are raised by individual farmers
 

each owning only a few number. Over the past few years the increase in 

production has been small with the exception of chicken which has shown an 

increase 	of 40% from 1963 to 1966.
 

Fishing is a very important segment of Thailand's agriculture
 

sector. In 1965 the fresh water production amunted to 100,000 metric tons,
 

while the salt water production gave 350,000 tons. Fish serve as one of the
 

main protein sources in the Thai diet.
 

In Table 13 a comparison is made between the annual per capita
 

consumption of animal protein in Thailand and in the U.S., and this amounts
 

to about 20% of the latter. Thus, it is worthwhile to give attention to
 

improving the protein portion of the average Thai diet.
 

TABLE 13
 

COMPARATIVE CONSUMPTION OF ANIMAL PROTEIN 
(13)
 

Protein Thailand - 1962 United States - 1968
 

Source Per Capita Consumption Per Capita Consumption
 

(Pounds) (Pounds)
 

Beef 5.1 99.2
 

Swine 12.2 65.3
 

Mutton - 4.8
 

Fish 22.2 10.7
 

Poultry 5.5 37.5
 

TOTAL 45.0 	 217.5
 

Source: 	 Some Important Statistics of Thailand and the U.S.Bood of Facts
 

Statistics and Information - 1969.
 



A protein seldom serves alone as a complete source of dietary amino
 

acids, and most dietary habits include mixtures of many proteins. Hence,
 

the most.important characteristic of each protein in the diet is its
 

ability to fill gaps between the quantities of essential amino acids needed
 

and those supplied by other foods.
 

Steps have been taken to utilize this knowledge of upgrading protein
 

syatems be maans of designed mixxures; as is evidemced by many programs
 

existing today. Dr. Fredrick Stare's Harvard group in thailand is studying
 

the effect of fortifying rice with lysine and threonine. Professor
 

Amara Bhumiratana (15) here at kasetsart University is successful!y develoming
 

many interesting food products based Gn increasing the methioninc content
 

in the indigenous mung bean protein by uiing combinations with fosh protein.
 

Modern Bakeries of India are commercially fortifying wheat flour with lysine
 

to produce the new, high quality Modern Bread. (16) Work is being carried
 

out inTunisia to study the nutritional benefits to bederived from forti

fying wheat with lysine. In the U.S.much emphasis is',nQw*eing placed
 

on fortifying bulgar wheat with lysine. The U.S. Governmeit in most recent
 

years through the Food for Peace program has assisted in feeding problems
 

in many parts of the world with two blended products: (1) CS (Corn 

Soy-Milk); and (2) WSB (Wheat-Soy-Blend).'
 

The WSB product is the newer of the two products, and during the
 

past year a very considerable amount of effoct has been extered by Indus

try to introduce this product to practically all parts of the world., B
 

Basically, this is a wheat product with enough soy flour -'ded to increase
 

the-.deficient lysine content in the wheat and also to give a better balance
 

ot all the amino acids. The composition of WSB is given in Table 15.
 



TABLE 15 

(17)WHEAT-SOR-BLEND (WSB)
 

INGR'IDIENTS COMPOSITION PER CENT
 

Wheat 73.4% 

Bulgur flour S3.4 

Wheat protein qoncentr; 20.0 

Soy flour (Toasted, Defatted) 20.0 
Soy Oil (Refined, Stabilized) 4.0 
Minerals & Vitamins 2.6 

Analysis 

Minimum,. Maximum 
Protein (NX 6.25) 20.0 

Lysine 0.95 

Fat 6.0 

Crude Frber 2.5 
Ash 6.6 
Moistu'r( 11.0 

The Per values of WSB and other wheat products have been determined by
 

means.of rat feeding stusyies. The results in Table 16 show the dramatic
 
improvement of the protein quality in the WSB prodqct compared to straight 
Wheat flour, namely, jumping from 39% of the casein value to 95% of casein.
 

http:means.of


A protein seldom serves alone as -acomplete source of dietary amino
 

acids, and most dietary habits include mixtures of many proteins. Hence,
 

the most.important char4ctesistic of each .protein .in the diet is its
 

ability to fill gaps between the quantities of essential amino acids needed
 

and those'supplied by other foods.
 

Steps have been taken to utilize this knowledge of upgrading protein
 

syatems be .maans 	of designed mixtures:, as is evidemced by many programs
 

Dr. Fredrick Stare's Harvard group in thailand is studying
existing today. 


the effect of fortifying r"ice with lysine and threonine. Professor
 

here at kasetsart University is successfully develoming
Amara Bhumiratana (15) 


many interesting food products based on increasing the methionine contant
 

in the indigenous mung bean protein by uiing combinations with fosh protein.
 

Modern Bakeries of India are commercially fortifying wheat flour~with lysine
 

to produce the new, high quality-Modern Bread. (16) Work is being carried
 

out inTunisia to.study the nutritional benefits to be'de'rived from forti-


Lying wheat with lysine. In the U.S.much emphasis isnQw -5eing placed
 

The US. Governme t in most recent
 on fortifying bilgar wheat with lysine. 


years through the Food for Peace program has assisted in .feeding problems
 

in many parts of the world with two blended products: (1) CSM (Corn 

Soy-Milk); and (2)WSB (Wheat-Soy-Blend).'
 

The WSB product is the newer of the two products, and during the
 

past year a very considerable amount of effoct has been extered by 
Indus

try to introduce this product to practically all parts of,the 
world., B
 

Basically, this is a wheat product with..enough soy flou- ,'ded to increase
 

.t1e.deficient lysine content in the wheat and also to give a better 
balance
 

of all the amino acids. The composition of WSB is given..in Table 15.'
 



TABLE 15
 

(17)WHEAT-SOR-BLEND (WSB)
 

INGR'IDIENTS COMPOSITION PER CENT
 

Wheat 73.4% 

Bulgur flour 53.4 

Wheat protein qoncentrate 20.0 

Soy flour (Toasted, Defatted) 20.0 

Soy Oil (Refined, Stabilized) 4.0 

Minerals & Vitamins ..6 

Analysis 
Elin imiun,, . Maximum 

Protein (NX 6.25) 20.0 

Lysine 0.95 

Fat 6.0 

Crude Frber 2.5 

Ash 6,6 

Moistila 11.0 

The Per values of WSB and other wheat products have been determined by
 

means of rat feeding stusyies. The results in Table 16 show the dramatic 

improvement of the protein quality in the WSB prodAuct compared to straight 

Wheat flour, namely, jumping from 39% of the casein value to 95% of casein. 



TABLE 16
 
RAT FEEDING STUDIES ON WSB AND OTHER WHEAT PRODUCTS( 18)
 

Sample Per Corrected 

CASE IN 2.50 

WSB 2.37 
Wheat protein Concentrate 1.49 

Bulgur 1.45 

Blend A 1.01 

Straight Grade Flour 0.77 

MANUFACTURING
 

(a) Fortification with Amino Acids 
Most cereal milling operations involue a dry process, i.e, grinding and 
separation according to particle sixe. To supplement uniformly with ly
sine, theronine or tryptophone it is probably necessary to add the amino
 
acid via a water solution or by soaking the parent cereal in enough water
 
to carry amino acid as a concentrate. This necessitates some additional
 
equipment over that which is generally available in a dry mill, and thus
 
requires a capital expenditure, which will very from mill. Some drying
 
equipment is also requred. The principle cost, however, is the amino
 
acid itself, and this cost will range from lysinefortification of wheat
 
flour with 0.2% L-lysine at 0.20/lb. to fortification of rice with lysine
 
and tryptophane at 0.6*/lb. to fortification of rice with lysine and thre
onine at 0.8*/lb. There fore, it appears t[:at a satisfactory job of for

tifying cereals can be done economically under 2.0€/lb. 

(b) Blended Protein Foc-s 

Without a doubt, the simplest industrial method for making high protein
 

foods is one which uses only a dry blending operation. This has been de
mostrated with CSM and WSB. The actual selling price of these products
 
of high nutrition value at 8.0 to 9.0*/lb. iriven a clear indication of
 
the favorable economic in proceeding along this route.
 



(c). Textured Protein PEoducts 

In addition to flavor, foods are classified.by having different, textural 

characteristics. A'grilled beef.steak in the form of a finely pulverized 

dry powder is desired probably.by no-one. Likewise, wheat flour in its 

powdered -form. is satisfying to the -individual irostly in .the.form of bread, 

cookies, crackers, pretzels and other. snack items. The underlying, impor

tant property:here is texttre. 

.In the'.area .of high -.protsinifoods:made.:from :vegetab 1e -proteins great in 

•terest.exists ooday-.in -..eve-loping-..text ied products*, •especially with re

..spectito:simulating-cooked meat items-- Most.of the emphcis is being 

. placed on :soy protein •products,--because. of the .genzran.L' availability of 

soybeans throughout the world, the -high -demand for hbth- 6ybean meal and
 

_
.soybean-oil, the high.degree of expertise..in gi c~ing, harvesting and pro

cessing-soybeans, and the fact that soy protein is probably the least cost

ly of all proteins in the world today.
 

(1). The Spinning Process 

The process used today- is one in -which .isolated lJ . 

in an alkaline medium and passed through a spinneret to form fibers which
 

are coagulated in an acidic bath, and the stretched by means of a series 

of rolls revolving at Ancreasing speeds. Bundles of fibers are held to

gether with edible binders, and then treated-with other ingredients, such
 

as -colors, flavors, seasonings, and other supplemental nutrient. to give
 

.fabricated-slices, cunes' bits -or-granules which may simulate many animal
 

try products. -The versatility of-.this -process is that- the fibers permit 

.. the creation .of-a :limitless aumber -of size and.shapes-. -H6wever signifi

addedcto-soy-protein .due to the fact that an isola

ted.soy protein is used as the starting material in roducing the fibers. 

-'cant:-costs-.have-been-

http:ooday-.in
http:probably.by
http:classified.by


9 To serve as i guidefAne orm6 %,evhe following estimaces fozAK GiA 

of gaining a proper perspective.
 

To make a dried, flavored, fibrous p-roduct the prodiction capacity to the 

capital investment ratio is approxiiatly 1,0; iooo, or one mnPlion-lb plant 

could require - capital inveutment of one millio'' doilars, The product cost 

would be in the neighborhood of one dollar, It must be remembered that such 

a product is dry, and chat itr wil absorb at leakt an equal quantity of wa

ter, and therefore the product on an "as used" basis would not cost more 

than 50€/ib. One can realize that as the size of the plant is increased, 

proportionately less capital ia.required, the operating costs on a pound

of-product basis decrease, -And 'Vh overall product cost is lower. Thus, it' 

is possible ta get considerabil,below S0/ib. on as "as used" basis. 

(2) The Thermoplastic ixzusion Process
 

The essential chiracteristic of thLs process is that soy flours (approxi

mately 50% protein) are used as the starting raw material. This fact gives
 

the process an inherent cost advantage over the spinning process. A cooker

extruder is used to cause the thermoplaftic protein material to be forced
 

through a die, which controls the size and shape of the texturized material,
 

It is recognized that this process probably inposes limitations on the ulti

mate size and shape of texturized products,
 

The Archer Daniels Midland Co. has been a leader in this development and
 

produces a line of products under the trademark TVP (textured eegetable pro

tein). Because of its role in this development, the ADM Co. was awarded a
 

contract with the Agency for International Development (AID), entitled "Mar

ket Study for Textured Vegetable Protein (TVP) in Thailand" Work under
 

this contract has been in effect over the past two years and the results
 

are now being evaluated.
 

In view of the fact that it does not appear at this time that there is avai

lable in Thailand a sufficient amount of the proper type of soy flakes to
 

manufacture TVP, cost estimates were derived to 4otermine the business as

pects of this type of venture in Thailand, The results are: For one plant,
 

with an annual capacity of about 1,000,000 lbs., the total capital invest

meit is estimated to be about $ 200,000.
 



raw materials, 12*/lb.
A reasonable figure for total operating costs, less 


If the soy flakes were purchased from Decatur, Illinois, the,cost would be
 

12 */lb. ; with 55% dity, this is increased to 18.6¢/lb.
 

Therefore, with Decatur soy flakes, the total manufacturing cost 6f the TVP
 

product would be 30.6*/lb. A
 

If Thailand flakes were available at 5*/lb., the total manufacturing costs
 

would be 17*/lb.
 

Thus, it would appear that a dry, unflavored TVP product could be made and
 

sold in Thailand for about 25-39*/lb. Realizing that TVP rehydrates with
 

two parts of water, the "as used" product could be valued at 8-13*/lb.,
 

having a protein content'of 16-17%.
 

Much leeway is avai'lable with either of these processes to produce a large
 

variety of high protein foods. The products may contain no fatc, or only
 

unsaturated fats from vegetable sources. No flavors or colors need be added
 

or the flavors and colors may be meat-like, nut-like or fruit-like. Nutri

tional supplements, such as minerals, vitamins, and amino acids may be added 

for specific end-use products. Uniformity of products can be assured within
 

narrow limits, a aituation which is oftentimes difficult to control with 

natural products. Because the products are genxally Jow in moisture they 

can be stored for long periods withfut refrigeration. 

It is possible to use combinations of proteins ip mgking textured products.
 

For instance, mung protein can be texturized by the extrusion technique. It
 

is also possible to supplement the soy protein with the amino acid methionine
 

or with other proteins which have a higher percentage of methionine such as
 

fish protein concentrate or sesame flour. The results in Table 17 show pos

sibilities in this direction.
 



TABLE 17 

TVP PRODUCTS CONTAIN.: JG SOY AND OTHER PROTEINS
(1 9 ) 

Protein Sourc'e 
Pelative 
Protein 

Efficiency* 

Casein 
Unflavored TVP (Soy) 

100.0 
77.6 

Unflavored TVP with 15 % 
Fish Protein Concentrate 97.2 

Unflavored TVP with 35% 
Sesame Flour 103.2 

* 10 Per Cent Protein Diets 

(d) Recapitulation on Soy Products 

It is evident that the use of soy protein in foods covers a 

wide specturm of applications, depending on cost limitations 

and quality sophistication. Since soy protein is basically 

a low-cost material it is possible to adapt it to a large va. 

riety of uses. Table 18 attempts to summarize the situation 

as it exists today. 

TABLE 18 

Soy Protein Foods (20) 

Soy 
Protein 
Food 

Protein 
Percent Prices 

1970 
Volume of 

Production 
in U.S. Current Uses 

Flour & 
Grits 30 to 55 5 

11 

1/2 to 
1/2*/lb 

325 to Ingredients for 
500 mil. baked goods,dog 
pounds foods, sausage 

Concentrated 
Trates 

65 to 70 18 to 
25€/lb 

25 to 
30 mil 

Mfg. textured 
products; ingre
dient in processed 
meats, baby foods, 
health foods 



Isolates 90 to 95 55 to 20 to Mfg. analogs such 

45€/lb 25 mil. as meatless ham, 

pounds bacon, hot (logs, 

etc. 

Bacon Bits, Bacon
Textured 

78 	€ & up 25 mil. Strips, & similarItems 50 to 55 

90+ 50¢ & up pound foods
1-Extruded 


MARKETING
 

The greatest interest to date has been with textured products
 

containing meat-like flavors. Tlie two principal markets which are sought 

are (a) the complete replacement of meat with an identifia, 'o simulated 

of 	*Iie textured protein productmeat substiitute and (._) the combination 

with meat as an extender. Both of these markets a--e ,eing probed in the 

and it is beginning to appear that perhaps the spun-fiber productsU.S., 


fit better into the former, whereas the extruded products will be accepted
 

more in the latter.
 

(a) Complete Replacement of Meat
 

The 	two critical factors involved here are convenience
 

a high quality meat-like product is available.
and cost, assuming that 
In
 

the U.S. supermarkets, textured protein products fitting into
 

the class of "fried bacon bits" are selling; these products
 

are made by both the spinning process and the extrusion pro

cess. This is a convenience type food for the housewife and 

it can bealso for the institutional food manager, because 

used directly as a condiment (in salads, baked potatoes,
 

scrambled eggo). The principal selling point of this type
 

of prodicts is convenience in that the frying of bacon is
 

eliminated and no refirgeration is required.
 

Thie cost savings to the housewife and the institutional 

manager are illustrated in Table 19. The per-serving costs of
 

meat are on the basis of 4.5 ounces of raw, honed meat, equiva

lent to 3.0 ounces of cooked meat, which in turn is equivalent 

to 1 ounce of textured soy product (Iiydration with two parts of 

per pound End the dry texturedwater). If the meat cost is $0.50 

protein product at $0.34 pound, the saving per serving is $0.12.
 



iabe 19
 

THE EFFECT ON FOOD COST/SERVl,,C OF SU3S1'ITUl'NG
 

TEXTURED VEGETABLE RPWTEIN rT',!' FOR MEAT IN RECI!:EII
 

(Moderate Serving)
 

SA ING/SERVING 
MEAT COST USING TVP (DRY) COSTS OF 

PER POUND PER SERVING $0.34/LB(DRY).r $0.S0/LBDRJ* 

$ 0.25 4 r).070 	 $ 0.049 $ 0.039 
0.30 0.085 	 0.063 0.053 
0.40 0.113 	 0.091 0.081
 

0.50 0.141 0.120 0 110
 
O (_0 0.169 0.148 0.138
 
0.70 0.197 	 0.178 0.166
 
0.80 0.225 	 0.204 0,194
 

0.90 0.253 	 0.232 0.222
 

1.00 0.21t 	 0.260 0.250
 

$ 0.34/bl dry TVP = $ . 113/lb hydrated: $ 0.50/bl dry TVP = $ 0.167/lb hydrated 

ASSUMPTIONS:
 

(1) 	Meat costs per pound are for raw, boned edible meat.
 

(-	 Per-Serving cost of meat are on basis of 4,5 ounces raw 3.0
 

ounces cooked.
 

(3) 	3 ouncc,s cooked meat = 3 ounces hydrated TVP = 1 ounce dry TVP
 

(4) 	The sub.titution will not entail additional costs due to the use
 

of more seasonings, etc. 

Even though the spun-fiber prodicts are more adaptable
 

to the foods using a complete meat replacement, the market will
 

probably ductate that in addition to quality and convenience,
 

there will also have to be a significant cost savings.
 

(b) 	Partial Repleacement of Meat (Extenders)
 

The chief purpose of adding textured vegetable protein
 

to meat is to extend the meat supply so that a larger portion 

of the population may be able to consume high quality protein 

at a lower cost. If this can be accomplished without introduc

ing deterimental effects, then a growing marker is assured. 

Using a 30% replacement of ground beef with hydrated TVP
 

hits been found to give very acceptable products in meat patties,
 

meatballs, meat loaf, and certain types of sausage.
 

A typical example of the economics involved is given in Table 20.
 



Table 20 

TVP IN BEEF PATTIES*
(2 1)
ECONOMICS -

BEEF BEEF + TVP 

Cost/lO0 servings $ 6.50 $ 5.15 

(2 oz each - raw basis) 

Cost/serving $ .065 $ .0515 

(2 oz each - raw basis) 

At Equal Cost 

Number of 2 oz servings 100 126 

(raw basis) 

At Equal Cost & Equal Number Servings 
Patty weight each serving 2 oz 2.52 oz 

At Equal Cost & Equal Number Servings 

Patty weight each serving after 

cooking 1.5 oz 2.08 oz 

Cost Savings 20.8 % 

* Calculated from this data below: 

Per 100 pounds beef at $ .52 per pound, use 12 pounds TVP 

at $ .34 ier pound plus 24 pound water, therefore, cost 

beef patty - 52 € per pound; cost beef + TVP patty 41.2 st
 

per pound.
 

After cooking
 

BEEF BEEF + TVP 
Cooked patty weihgt 2 Oz patty 1.5oz 1.65 oz 

The fact thac there is less shrinkage in the pattie 

containing TVP is a beneficial factor, in that the pattie 
holds its shape better during cooking and retains more of 

,s natural flavor. Organolepticaily speaking, it is difi

cult to detect TVP at this level of usage in a pattie.
 

From a marketing point of view it is necessary to 
know whether the achievement of an appreciable lowering the
 

cost by adding TVP to a meat pattie has resulted in an in

ferior nutritional product. To ascertain this, rat-feeding
 



studies wome carried .out.in which beef was compared with 

a beef plus TVP combination. The results given in Table 21 

indicate that there is only a small difference in the PER
 

values of the twoproducts, with the addition of TVP being
 

slightly higher
 

Table 21
 

PROTEIN VALUES OF MEAT PATIESk(
22)
 

SAMPLE RELATIVE PROTEIN EFFICIENCY 

Casin 100 

Freeze Dried Beef 107 

Freeze Dried Beef-70%) 
100
TVP-30%) 


* Rat-feeding PER values at a 9 % protein level. 

(c) 	Goverment Regulations
 

Even though markets for these textured protein products are being esta

blished in the U.S., the market growth has not been as large as one 

would perhaps like. One of themain marketing obstaches is that of la

belling; and to attempt to solve this problem the concerned industry 

members' have vnited.as.a group to present a proposal for a Standard 

of Identity for teXtured.protein products 'Thisproposal is now being 

studied by che F.D.A. for further action. It is the opinion of market

ing people that a Standard would assist in getting these new products 

to the public faster. 

(d) 	Human Feeding Studies
 

A s 3 sponsored by.the.ADM Co, was directed by Professor Con

stance Kies of the University of Nebraska to evaluate the nutritional 

and 	physiolog-cal properties of TVP as compared to Leef in human feed

ing 	studies. This study involved the .foeding of 10 adult male inmates 

of.the Nebraska Penal .and Correction Complex. The diet was established 

at a constant calorie level and three protein foods were evaluated, 

namely, beef, TVP plus methionine. The most critical .linical measure

ment was the nitrogen-balance. An important conclusion from this 
*Archer Daniels Midland Co., General Milks Co., Swiff & Co., Malston-Purina,
 

Co., 	 and Worthington Foods Co. 
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foLr .sorvlg.
 

Fot.test sumaps were also evaluated, and Formula -97 .(from Kuang Seng Shop)
 

was selected to be the ost palatable.
 

In . furzVr tosting the Ias .hun Curry with TVP was rated about equivalent to
 

the aswr ceury tiith .zat. The -Formula -9.7 .all-meat sausage was .tested against
 

a I5%.azd_.3 rcplaca-1nt of the meat with TVP. The results indicated that
 

the .tuo.WP satarSos.woo consistently appraised. more positively than the all

meat src.vage, but the.15" TVP product was some -lihat more acceptable than the 

30%wi i 

The TV ;Cury product 

final, T aorPlacennt 

of being ropoiod. 

and the 

piaso of testing. 

TVP Sausage prod

These 

uct 

re

were 

sults 

next 

are 

evaluated in the 

now in the process 

"THE PYEi , 

Two vaty tic:jly ropc ts by Timothy M. Hammonds and Vavid L. Call of Cornell 

University tucvro issued in Julu and August, 1970, entitled "Urilization of 

Prooin 1n zoO1:.= a ttio U.S. Food Industry, Part I. The Current.Market 
fow P~otcin Zn /cod~c~s. Paxt I I. "The Future Market for Protein Ingredients'. 

Theoo icpoits aro tlorouLh ind broadly inclusive in scope. In Part II, the 

foracnot 1r, talt&'. "cn-n.cd and processed meats, baked goods, and breakfast 

•.prod=zts t-azvi[ ,Zo targets for new protein ingredients" 

of the meat in dustry predicts thatAlso, "a tocLolorical -.ovocasting probe 

extvcdarc acazn loga cor::.Mned will reach tenw precont of all don:-stic meat 

985. --- 'th annjal growth rate i; forecast at approximatelycon=7 t i-D by 
9. 3,,porcont",., 

Finally, "Theo history of food additives has be n one of m.ultiple 	 ingredient 

are likelyuse.=-- Protein ingredients have not yet followed this trend but 

to do so as thoir £jcactionlity becomes more highly developed. Ingredient 

the trend".maufauturers shoirld be avare of this likelihood and anticipate 
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Four test sausages were also evaporated, and Formula
 

97 (from Kuang Seng Shop) was selected to be the most palatable
 

In further t-sting the Mus Mhun Curry with TVP was rated
 

about equivalent to the same curr .th meat. :ie Formula 97
 

........ 3ausa. was tested against a 15% and 30% replacement
 

of te meat with TVP. The results indicated that the two TVP
 

sausages were consistently appraised more positively than the
 

all-meat sausaqe, L.ut t,e 15% TVP product was some-tiat moru 

acceptaLlo tiia. tne 3% TVP. 

T,;e TVI Cur"y :'-,duct and the TVP Sausage Product were 

next in the final, Home Placement phase of testing. 

T,ese results are now in the process of being reported. 

E FUTUIEE 

Two very timely reports by Timothy 11.lammonds and Iavid L. 

(,ll of Cornell University, .re issued in July and . -ust, 19-J', entitled 
" 
"Urilizati'n of Prr,".in Ingredients the U.-. Food _,C.try, Part I. 

Tdc! Curron.r ' Protein Ingredients." I oture 

Market for Protein Ingredients." 

1'1se rep"...s are thoroi:,h and broadly inclusive in scope 'n 

forecast is made that "canned anc processed meats, akud 

c ,-. ,-t_A a,- prime targets for new proteinL.n,'011' products the 

ingredients."
 

a tec;Wi ; .(ical forecastirng probe of the meat in dustry 

predicts that extenders and analogs combined .!ill reach ten percent of all 

domestic meat consumption by 1985.-, .T',e2nnual vro.th rate is forecast at 

approximately 9.3 )ercent." 

Fin.lly, "The history of food additives has been one of multiple 

ingredient use.---Irotein ingredients have not yet followed this trend but
 

are likely to do ;o as their functionality becomes more highly developed.
 

Ingredient r nufacturers should be avare of this likelihood and inticipate
 

the trent."
 



FRIDAY, NOVEMBER 27, 1970 -- Afternoon - First half
 

SUMMARY OF DISCUSSION
 

ROLE OF COI.IRCIAL SECTOR 

I.:r. S.E. Kroon 

Do you think E. combination of oil seeds would be better for textured protein 
food production ?
 

Dr. 1.. 'loran 

o'i cezi prot1.'s c ..-. usec as teytur,':ct i, ra...... 
1t ".-hey nmist be produce? unpdr ccntrolle3 'cCr.Vi;-J-.. 

of the oil seed proteins must T-, studie and sT i-"cf.ticrs c:1 t=e 
set uprC!-7 izatir' be 1ch sedi iwich t.extt zia ase( . oai protein 
prc- a' -,.: avo its ou', reof - nt fr -1-' tex-ur*ze.-mc 

Dr. C.C. Luc's Comment 

ProLlems in the promotion and development of protein food are sirilar to those
 
of other new products. In protein food promotion activity, some of the failures
 
due to insufficient knowledge of marketing. 'ew product development concept
 
should be evaluated very carefully before even considering chemical, ,'hysica..
 
an: organcleptical requirements in the processing. This includes rarketing,
 
resources, etc.
 

Dr. Kapsiotis
 

Ilow could these be such cost difference between domestic and
 

as flank? 

Dr. F.E. Horan
 

Import duties would kill any efforts.
 

Dr. N. 11cRobert 

Are comnercial protein food products aimed at urban communities because of
 
their cost?
 



Dr. 	C.L. W'renshall
 

1. 	The figures of cassava and maize production that were shown on the slides
 

are mainly for export and do not necessarily represent the diet of people.
 

2. 	Among 10 recipes of different Thai foods in curry foods textured vegetable ,rot

v....n 	 was of high acceptance (neglecting the cost), iith lland foods like nood

les, the opinion was different.
 

3. 	Price of soybean, 2.5 Baht/kg. at far=n level, should Le low and adequate 
enough as supply in Thailand. This will be guide line for soy flake ".rc
duct .on. 

Dr. 	F.E. Horan
 

Flavor of the products in certain systems is really a problem, j,;rticulayv in 

those food dishes where there is not much spice, and the more subtle meat 

flavors (chicken) must stand out. 

Mr. 	Soonthorn
 

VegetaLle textured protein is quite acceptable for Thai people.
 



A BRIEF BIOGRAPHY OF NAI CHlAROON SIBIINRUANG 

Nai Charoon Sihnruang was born on November 1904 and he is now 66 years oi
 
age. In his younp days he was rather fuail in health but extremely naught.

and unruly. 1.1en he was of school father him to be at,ge his sont educatcd 
the Assumption College but he ws moye interestcd in sports paLticularly ,,.
ing and ci ]itin;.ei-ht !e usually graded u7 at the tail enA of the clas,,
that his ather al'ost give up hcope that Nai Charoon could giow up to he a 

.good uvine:s:s =a-to take care of the -amilh bu:iness of 'lihe Bangkok TraWni,Co., and be a ,i]Iar to support the younger brothers and sisteis of whim Ni
 
Charron has eleven.
 

Because oF t.ai haroon was wore interested in s:orts rather than his educatioa
his father moved him to tat Keow Fah Commercial College. The Proncipal then
 
was Mr. J. Caulfield Janes an old teacher of his 
father and who was interested
 
in boxinq. NOai Charoon practised boxing rather seriously that he became th.
hest boxor of his weight in th Colloge. Pis health improved and so was his
education. f1 wa; nt 'Yat Keow Fah Collo.e that Nai Charoon understood basic
 
English and also c'uired some knowledge of boo. keering and law, all of which

stood him in good stead in his commercial life. Nai Charoon gratuadted from
 
the College.
 

]His father t"o',vmhn that in commerce, a li tle knowledge of the Chinese langu
age is n :",ccssity, therefore, he sent Na Charoon to nenan. Ite stayed with
his father's :friend PWaya flatana 'cthi (Miiaw Yoo Tock) who then had very ex
tensj ve cuyiness in tin and rnbber. As Nai 7haroon was over age, no college
there wil ccept him, therefore, he worked as an annrentice in Phava Patana 
Sethi's of. e. 7e stayed in 'eran for alrost a year when his father becameseriously ".1 ud,nly. Ke 'as recalics to ta"e careAl 
 of the family business

of Ile Bangko.: Trading Co., which was somewhere around J924. From then until
 

(NO
now ,Jai aroon holds the position of "anaging Director and later became Chair
man a. 'anrini n 'rector. 

In 1939 Yai ('aroon's 
father suffered very poor health, decided to registerud
the Bangkok Trading Co., as a Livited concern with a registered capital of 
150,002.-
 ahts and to day the capital is still 15n,000.- Pahts but r:served
 
accounts are Tore than 50,000,00O.- Pahts. beside holdings in several Trading

Companies and Tn'Xstrial Concerns.
 

At present he is the Chairman of The Bangkok Trading Co., Ltd., Sikew Jute

.ill Ltd., ;:avarath Trading and Sivadon Co. , Ltd., (proprieto of the Sibun
ruang Fnffice :Tuildinos cmlplex at Convent road). 
 e is also a ,:rector of
Anglo-Thai :Aotors Ltd., and sales. 1e is also a committee of the Board of 
Export. 

Nai Charoon's -father was also a founder of the Thai Chamber of Commerce. Nai
 
Charoon also Found the German-Thai Charber of Commerce and was First Presidac,
 
for 4 successive terms.
 
NOi CW-rcnn served as Vice President of B.th Thai Chamber of Commerce and The
 
Board of rradde for 10 successive years, contented in playing second fiddle
 
and see tht both organizations run smoothly.
 
He is now President of The Board of Trade as well 
as The Thai Chamber of Commerce:
 



I 

i,1r. Chair!,ani, Dear Professors, Ladi andes Ge.'ntlemen. 

feel much honoured to be invited speI.to t. such a disting

uish -atherin. tri s a.'crnoon. 1,iy special thank,.s are due to
 

Dr A.ara Bhumitatana iiho had kindly invited 
 me to speak this 

afte"Voic. on the subject of "Problems in Commercial Food Pro

motion1 related to the Government's Policy". ProtestedI that 

I should be allowed to talk on a lighter subject. But my pro

tect was overuled, Amara
Dr. insisted that I am most suitable
 

to represent the private sector as I am the Chairman of The
 

Board of Trade of Thailand most qualified to speak on 
the
 

subjecot.
 

Because I am promoting a fruit canning Factory may
 

influenced Dr. Amara that 
I am an expert in Protein Food I must,
 

confess from the very begining that I know nothing of the sub

ject. I have heard from some 
learned Doctors that Protein Fool
 

is of very great necessity to babies in their early months to
 

the early few years of their life. If Protein Foods were not
 

given to children of these 
.:ges the development of their bodies
 

especiallythe brain will 
be stunted in grow.th that may handi

capped their intellegence at older age.
 

In former days when most Thai mothers knew very little
 

foods value mothers usually food their young ones with meshed
 

banana and meshed rice with little salt added, 
as staple foods.
 

I am afraid my mother did feed 
me on these diets that I fell I
 



am not a very intellegen man as otherwise I could have climbed
 

to a better position in life than I am to day.
 

I must make it clear from this begining chat what
 

I am going to speak is purely m- personal opinion and do not
 

reflect the policy of The Board of Trade.
 

I am a commercial man but I would not like to speak
 

of commercialism to this gathering. The value of Protein
 

Foods is known or understood only in the educated circles in
 

the cities. But the up-country people ro not know or under

stand the value of foods they eat. They follow tradition of
 

their fore fathers. Their usual diet is a big plate cf rice
 

with a small piece of salt pickeled fish that was usually
 

left in the pickeled jar for 5 or 6 months. Fortunately
 

because these peoples live very close to nature their consti

tutions are much hardier than their ciy brethrens. And with
 

sunshine almost round the year they manage to live their
 

life. Had it been in the European climate more than half
 

would have died of malneutrition, at an early age. Therefore,
 

it is our duty to educate them in the choice of foods they
 

should take. But books or litteratures are of little value,
 

these are dry subjects that most people refrain from reading.
 

Or even if they read, they could not remember it for long.
 

Therefore, object lesson is the more practical.
 

Around their fields or farm there are many vegetables
 



and etc. that contain much Protein and if responsible people
 

should set us a cooking center add <emonstrate the various
 

ways of cookings and invite them to sample will teach them
 

far more better than many litteratures.
 

But then shose business? Is it the business of
 

The University of' Agriculture? The Ministry of Industries?
 

The Ministry of Education? or Public Health Minist-y? The
 

Ministry of Economic Planning? And where is the budget coming
 

from? These are the main problems that the Officers of the
 

present Seminar should call the attention of ti e proper autho

sities to take action.
 

The United Nations, FAO, USOM and other world orga

ten years or so had been concennisations have for the past 

trating on tne t C. e: "Peace through Foods" but I am afraid 

they will have to change their slogen rather urgently as there 

Theywill be: Dissatisfaction through too plentiful foods" 


all had been carried away with their enthusiasm in food pro

to forget also a very important word
duction that they trend 


0 Distribution", 

Rice the most important food to most people of more
 

than half the world, is in trouble. Overproduction. The
 

green revolution did that. Every country, including European
 

Just imagine Italy offering the
countries can produce rice. 


sale of their rice Lo Indonesia. Japan and Island country and
 



a traditional importer of rice now has 7.7 million tons
 

surplus. USA who do not sonsume rice as a staple food 

}as, may be 50 to a 100 times more than Japan. It is 

only a matl~er cf ;4 to 36 months before almost all Asiatic 

country will be self suffice in the rice demiands. This 

gentlemen, you can imagine what chaos rice will cause to 

the economy of countries around these regions. Corn is
 

another comodity that will follow the example of rice. 

Wheat is another delicate item. Look what Canada is facinL-. 

All these will add up to chaos in world politic.s 

world's Organizations will not move in time to correct the 

situation. Distinguished and learned Professors, please 

do you duty to save the world.
 

As for the Government they should take a bold
 

action in buying up large empty lands at today's rather
 

cheaply priced. Cut farm trecks, dig cannals, lay up oower
 

lines and etc. and off'er them in plots at a fair price that
 

Industries can afford. 
 Give them incentives. Promulgations
 

of laws to protect new industries, But, also, our laws are
 

very slow in taking shape, they usually take 3 to 5 years
 

to finalize a simple law.
 

Despite of all these untowards, I still think
 

there are tooms for Trotein Foods Factory in this country.
 

But to calculate in your ways whereby a.tin of Protein Food
 

will cost 30 Os, I am afraid this will not work. For middle
 



class peoples like us, we have no need for ProteIn substi

tute foods. We all can afford natural meats. But the
 

peoples in up-country, the labourers who earn from 10 to
 

20 Bahts a day need Protein Foods badly but they cannot
 

afford the price. But if you can produce a unit that sells
 

for 5 Os just enough to mix with a plate of rice for one
 

great future, and with vareities of
meal, I think there is 


Just think a labourer
flavours the scope will be wider. 


will buy 15 Os worth of Protein Foods a day. Gentlemen:
 

there is at least a thousand million mouths await your pro

ducts. Tin can is expensive but with the present day science
 

food acidities against
technology scientists may overcome 


They are cheap, practical and can be
plasti containers. 


you have all the scopes in front of
manufacturere anywhere. 


thank you once again.
you. I wish you luck and 




FRIDAY, NOVEMBER 27, 1970 --Afternoon Second half.
 

SUMMARY DISCUSSION
 

PROBLEMS IN COMMERCIAL FOOD PROMOTION
 

RELATED TO THE GOVERNTENT'S POLICY.
 

DR. N.R. rIc(I(E"TS 

How do you take the needed information to the rural people and low income peopJ.te 

MR. C. SRIBOONREUNG 

1. Set up a sub-committee with representatives of the ministries .concerned.
 

2. Education using literature, lecture and demonstration combined.
 

COMMENTED BY DR. G.D. KAPSIOTIS
 

Overproduction of rice and corn in certain countries is quite true and dis
tribution is the problem. hliat is needed is a sound food and nutrition policy.
 
Nutrition should be high in the priorities of any program for economic and
 
social development.
 

IR. C. '7- CC'EV-LNG 

Diversification is very necessary in our country but we would be very grate
ful if you will suggest alternatives. 

DR. C. C. LOO
 

Would you consider the Thai's as a whole venturesome or not?
 

MR. C. SHIBOONREUNG
 

Yes or no it takes two combination to make it go.
 

http:peopJ.te


Di". 	 C.C. LOC 

i (c --(cu 1ecl about the Thai Government policy to open the ioors to foreign 
investment?
 

M. 	 C. SRIBOO .EUNG 

1c'clc ' ,-u-u.here one needs greater understanding ,ou must not push 
yourself on us; :, rt:!er flow with the tider. 

Cl A IRMAN 

Even ii it to , 100 % foreign owned, %e still welcome you but don't simply 
Oeat your head against the wall 

DP. 	 S. WATANABIIUTI 

1. 	 tn : c looking at rice for industrial s-arch production. A) ieve 
any corinent? 

2. 	 .....s your attitude about ze Thai ine'ust-y concerning 7.a, Protein 
Food Promotion. 

".3. 	C. SRIBOONREUNG
 

Perhaps later there will be room and opportunity; tere must be a large
 
variety of textures and tastes in order to suit all situations. lowever,
 
.roduction is now too impractical and too expensive.
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DR. VICHITVOONG NA POMBHEJARA
 

Educacion: 
 - Bacheler of Econ ;cs Degree from the University
 

of Queensland, Iustralia.
 

- 'aster o oncial Sciences
 

- Diploma in Economic Planning from the Institute of
 

Social Studies, Netherlands.
 

- Master of Arts and 

- Doctor of Philosophy from Har ard University.
 

Profession present: 
 - Director of the Industrial Economics and Planning 

Division, Ministry of in custry. 

Meni'erships: 
 -
 Member of the National Economic Development Board
 

- Member of the National Research Council
 

- Secretary-Gerneral of the National Committee for
 
the United Nations Industrial Development Organization.
 



DR. MkRTIN J. FORMAN 

19 j B.A~ Temple Univars ~ty 

1952 1,A. Un.!i-..sity of Pensylvaria 

" 1963 Th. D. 	 Univerf-,.ty of Pezin.. vania

9156 Facul-ty - University of Pennsylvania 

1957 - 1962 - Lived in Taiwan 

1 973- 1959 - Established & Served as Director, 

International House of Taipei 

- Visiting Professor, National Taiwan University 

1960 - 1962 	 Eduation A.-d-visor to Govt. of Republic of China. 
Dc.re-tor of cod For Peace Programs - Taiwan, 

Oki;:iawa, Hong 	 Kcn . Nacau 

.962 - 1966 	 Washington, D.C.
 

D'isotor, Food For Development Programs,
 

World Wide.
 

1962 - Pressnt 

Director, AID'S OFFICE OF NUTRITION with world 

wide responsibility for AID'S Programs in 

RESE,.CF, Protein Food Development, Private
 

Seotor. . c-uragement, Manpower Training, 

Nutrition Education, Etc. 

Has travelled on offici.al assignments to over sixty countries. 
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THE PRODUCTION AND MARKETING OF PROTEIN PRODUCTS 

Martin J. Forman, P1h.D. 

Director, Office of Nutrition 

U.S. Agency For International Development
 

Washington, D.C.
 

It may be useful to re-iterate at the outset that our objective in the wides

pread consumption of protein foods by people who are not currently consuming 

such foods in sufficient amounts and with sufficient: regularity to provide 

protection from malnutrition. This implies the necessity for changing the 

eating behavior of the target population. 

In this regard, it way be useful to analyze the dynamics of human behavior in
 

general or eating behavior in particular. The following simple" schematic may
 

be help...ul :
 

NEED---GOAL------ PREDISPOSITIONS---CAPACITIES---OPPORTUNITIP:S---READ
 

NON-- PI:441 

Behavior emanates from a need which, when activated constitutes a drive. This 

produces a situation in which the individual is posised to act... or behave 

how he acts (represented here by an asterisk*) will depend upon the interplay 

of three factors: his predispositions, his capactities, and Ifthe opportunitie 

present. Predispositions are defined as cultural, regional, local, or famili., 

prectices, customs, and the individusl's personal habits and preferences. C.Ii.. 

cities may be physical, psychological, o:" economic. q .,.ortunities are provided 

by society and surroundings. For example, if we analyze the action of a man 

entering a small restaurant to consume there a plate of curry costing seven baht, 

this action emanated from th e individual's need for nutrient intake which was 

activated to arouse a hunger drive. The individualmust have been favorably 

disposed toward eating curry (by virtue of practice and preference, he must have 

been able to get to the reataurant and to have the required amount of money, and 

society had to provide the restaurant. He would not have acted in this parti

cular manner if either (ag he didn't like curry, (b) he didn't have seven baht, 

or (c) there were no restaurant nearby, in that case, he would have had to sati.fi> 

his hunger in another manner.
 



The behavior results either in reward, in which case the cycie is completed
 

and the need is once again dormant.. br in non-reward which results in an 

additional action to attemtp to satisfy the activated need, or if no additonal 

or alternate actions are possible, the result is frustration, As a result of 

repeated reward from a given type of hehavior, the action tends to be re-en

forced so that one is mors likely to choose this same form of behavior on 

future occasions when the same need is activated. 

There is little that any of us can do about changing a person's need for
 

nutritional intake or his hunger dirve; therefore, if we hope to change his
 

gating behavior, .emust address ourselves to modifying predispositions, ca

pacities, or oppertunities......., or, of creating behavior situations whih
 

are consistent with prevailing predispositions, capacities, and oppertunities.
 

In fact, if we are to be successful in promoting the consumption of new protein
 

products, we must address ourseives to not one.. or two,. obut to all thmee of 

these factors.!
 

In the past ten or fifteen years, there has been a growing awarenese of and 

interest in the protein problem. There has also been a corresponding increasing
 

activity on the part of research institutes of governments, universities, and
 

the private food industry in developing new protein foods.
 

We hear a great deal today about successes.. or limited successee (such as 

Vitasoy, Pronutro, and Incaparina), and perhaps because there are so few, a 

great deal is made of them. But what of the others which have appeared.... 

and disappeared? It would seem prudent to examine these experiences so that 

future projects may benefit by avoiding some of the errors made. The Agency
 

For International Development is currently carrying out a survey to collect and
 

analyze all of the available data concerning such efforts. (Copies of the
 

results will be available in the late Spring of 1971).
 

Peeliminary data reveals that most of the products have had little or no impact
 

on the protein problem. It may be useful to examine several of these products
 

and the reasons for their non-enduring status.
 



TFhe PERUVITA product was developed several years ago in Peru by a well known 

and successful international food company at the request of Peruvian interests 

(andnot for the companyIs own distribution). The protein product was designed 

fordistribution commercially on the open market ald for government purchase for 

use in school feeding and other institutional feeding programs. The product i.as 

launched after a c6ncerted promotion campaign utilizeing all of the mass media, 

and there was a significantly large initial sale. Somewhat abrup.tly, howevef, 

sales fell off as people did not repeat their purchases. T',c. reason? The 

product did not appeal to poople in terms of its taste. in this case, the 

product was inexpensive and within many people's capacity to purchase, and 

opportunities were available for purchase through a widespredd distribution 

scheme. But the product failed in terms of appealing to the people's predis

positions.
 

In indonesia, a product known as SARIDELE was launched several years ago and
 

was made available in the marketplace and was well accepted in terms of local 

tastes. Unfortunately, the cost proved to be too high in relation to compara

ble (vut less nutritions) groducts, and consumption fell off. (Currently,
 

attempts are being made to create a similar but less expensive product based 

upon locally available ingredients.)
 

In Lebanon, the American University of Beirut (AUB) worked for six years on the 

development of a new blended protein food product, but when the product deve

lopment was completed about two years ago, there was no food distribution com

pany interested in producing and marketing it, hence, there is as yet no tuun
 

commercial test of acceptability (favorable predisposition) and no oppertunities
 

for its purchase.
 

Under the Food For Peace program, the United States has available large amounts 

of CSM and WSB, (two blended nutritions food products)* for free distribution 

in developbng countries. About twenty million pounds of WSB and over a billion 

pounds of CSM have been so distributed in thepast three years. Repeat request 

would tend to indicate acceptability, the products are distributed free (hence, 

they are within people's capabiligy), and there are opportunities for consumption
 

through their widespread distribition in school lunch, l31** AND ot.er programs.
 



Since no attemit is being made at developing a cnommercia. dostzibution for 

these products in developing countries, however, future consumption depends 

entirely upon the policies and practices of the U.S. and local giveanments. 

temporary programs willcease.Necessarily, the time will come when these 

For contra!t, let us look at two cf the acknowledge successful protein 

products. 

In Hong Kong, it took many years of effort before a breakthrouth was 

realized in the successful marketing of VITASOY. After technological 

problems were overcome, there was a very disappointing experience when 

the soy beverage was first introduced in ihalf pint clear glass bottles 

similar to those in which milk was being sold. The same distribution 

channels -ere tried, bOit t'ie product could not build up distritution. I 

was after a change to greater seetncss an.d bottling in. soda Drp-ty-e 

bottles....... and distri!*ution threigh soft drin[k channels ttat distributior. 

cucjed yo abd* cinnercuak viability was establ.ished. It is clear Ihe.t people 

in Hong Kong liked the taste of the soy bevlerage, es-:cially in sweetened 

form, the price was competitive with other soft drinks, and foft d-1ink 

channels made possible widespread distribution. Al.. three vital critceria 

were met, and tic roult was success. 

In South Africa, the Hinds Co. i'l sn nt many years working on their 

PRONUTRO product before achi.iving viability. JEere also, thle job was only 

half done with the refineTent of the tedhnological aspects of the product. 

The initial mai'keting campaign was aigned solely at the lowar Social snd 

economic classes of the black poc.ilation .....- nd cittc ner resistancc 

was encountere. After considerable effort and re-stud.y, tihe marketing 

arproach was changed, thei product was made available in the super-].., 

where upper class whites purchased their food. Tn so doi-g, t.-e stig-r a 

* a dry, fJ.cur-type product for use in gruels, soups, otc. 

** The term "private food industry"? is used throughout for envenience. Such 

references would apply to governments in those countries where the gove.nment 

is actually directly involved in food production and distribution enterprises, 

such as is the case in some Socialistic comt-ries. 



and research institutes Tlesc entities have a demonstrated capacity for de

veloping a variety of protain foods, 1.ut they do not process the cavability and' 

they have not had the experience of true market testing for acceptability and 

they do riot have channels For distribution on a continuing basis, excent for 

the free distribution of food. 

It would appear to be clear, therefore, tiiat it is the task of those of us in

terested in the protein problem to encourage the private sector to invest their 

technological. and managerial know-how as well as their monetary resources in 

the ptduction and distriburion of now protein foods. 

Why is it that they are not cling this on their own? The answer is simple; the 

risks are too great in usual terms of investment and anticipated return, this 

is 	just not a good business venture. Tiere are safer and surer avenues for ca
 

pital investment. They can expand distribution of already successful product,,
 

they can copy the successful products of others, and they can make slight modi

fications (improvements) on existing products to attempt to gain an advantage
 

over competitors.
 

Ihe Agency For Internationai Developr.ent nas recognized this problem, and 

outiwodest way, v~e are tryi.ng to address it. ever tie past 3'1 years, %e and 

colleagues fn tiie 1 . ,. aoccrient of Agriculture) have talked directly with 

over )0C 1 .. fond comianies and over 150 food companies in be developing col. 

tries in order to gain a better understanding of the problem and to ascertain 

what action was requiried to overcome 17, Tl,e , ii o.,ing are some of the reasons 

given for the lack of i-vo.; ,. 'mnevt: 

--	 Th're may -.....- government cooperation. Import duties are high au,. 

gover,.enc iegu.aj.ions and "red tape" are cumbersome. 

--	 F~' ,c-ne 1-s difficuit to obtain because of the high risk, and even when 

obtained, interest rates are high.
 

--	 Ta- systems are unfavorable 

--	 There is often poitica., in.rference. 

-- There is a lack of sufficient raw material available 

In addition, potential foreign investors listed the following: 



-- There may be local business opposition to a new international venture viewed
 

as a threat.
 

-- There may be opposition from the local scientific community 

-- There may Le government distrust of external privrate investment. 

-- The currency may be unstable and there may be a problem of repatriation of 

profit. 

In response to these expressed concerns, A.l.D. launched a program under which 

monetary grants were made available to U.S. companies to enable them to carry 

out feasibility studies which might, if results were favorable, lead to invest

m-ent. To date, fourteen such grants have been made, and it appears that about 

five ventures are leaning toward investment, while an additional four or five 

are as yet incoiclusive. Within the next two months, we expect to announce a 

new and similar program which will provide modest grants to selected local food 

companies to explore feasibility.
 

Eut these efforts will merely result in helping some few companies determine
 

feasibility of prospective new ventures. .hat then? Experience to date indi

cates that, lefore potential can be translated into reality, there will be a
 

need for assistance by local governments. Such assistance may take the form of:
 

1. 	Tax concessions
 

2. 	Investment guarantees
 

3. 	Duty-free import of machinery and equipment,
 

4. 	Duty-free import of raw material for initial marketing period
 

S. 	Government purchase of part of the initial production for institutional
 

distribution on order to permit adequate, economical start-up volume of
 

production.
 

It would apper timely thac governments take a hard look at the protein pro

blem and the part that protein food distribution might play in its solution.
 

If, as a result, governments are motivated to encourage the introduction of
 

new protein foods, some new actions will be required. The costs to governments
 

are not great. In fact, they are usually not new out-of-pocket costs at all,
 

but rather, concessions in the form of waived duties and income taxes, etc.
 

,Even when government purchases are required, this is often accomplished by
 

purchasing protein foods in lieu of other food s. And even where there are
 

new costs to the government, these are usually lower in terms of cost-benefit
 



rations than comparable government costs for such things as research and Icve

.tcprien, 
 manpower trainin., nutrition education, and frec food distribution

.,
Unless governments approoc! this problem sauarely--- espite excellent research 

and development efforts in laboratories and pilot plants---1,c can expect little 

in the widespread distribution and consumPtion of new low cost protein foods. 

* CSN is a norn-soy-nilL, r-.ixtu:--.- with a vitamir-::ineral admixture added. 

L'SP is a similar product consisting of a wjeat-"';y Llend as a base 

** Maternal and Child 'iealth. 



MONDAY, NOVEMBER 30, 1970 -- HORNING : First half 

SUMMARY !ISCUSSION 

PROMOTION AND MARKETING OF PROTEIN PRODUCTS
 

DR. 	PERRYMAN
 

1. 	Changing food habit is extremely difficult, because man has his own taste. 
Strange food introduced to children will not even be eaten at first, Also 
nameszause prejudice, e.g. the term "cold lunch" was very unpopular So, the 
term "Vita lunch" i.as introlurri and distribution was more suceessfui. 

2. 	Consumer education or Nutrition education is one solution should be
 
considered.
 

3. 	Industry opposition:-


Development of high protein food will be opposed by many d)mpanies
 
e.g. Beef Industry.
 

DR. 	PAYER
 

1. 
At what age is it possible to change the eating behaviors of people most
 
successfully ?
 

- The older people persist in eating habits. So the younger generation
 
is easily to be changed.
 

2. 	If you do change behaviour,is it lasting?
 

- Yes, it 	is lasting.
 

3. 	How long will it go 
 for changing food behaviour?
 

- He will notice 
at the store in the last ten years and at the present
 
time. It was changed a lot e. ,. cereals, and bread.
 

DR. BAGCHI
 

Cost benefit ratio of nutrition projects and the economics of malnutrition
 
are most important factors to convince government.

Government wants real evidence to support nutrition programs.

However in the absence of suitable parameters, it is extremely difficult to
 
measure 
the impact of nutrition programs or the effects of malnutrition.
 
,fhe relationship between the government and nutritionist to put up the indus

tries should be considered.
 

What is the primary acceptance emphasized on nutrition or let them get 
nu
trjtinby accident.
 



DR. FOREMAN
 

Food have to be labelled as nutritious or high protein according to law.
 

factors that influence the consumers in buying food.
Prestige and convenience are 


DR. G.D. KAPSIOTIS
 

It's a slow process and the need for
It's difficult to change eating habit. 


goo., food is urgent.
 

It should be underlined that the work on protein food development of FAO/WHO/ 

UNICEF urged research and development institution and the private industry to 

undertake the development and marketing of such foods. 

Failures were due to inadequate market research and preparation. In the 

successes should be added Faffa in Ethiopia and Superamine in Algeria. 

Scores of prototype protein foods have been devcloped but they stay as labora

tory curiosities. Few if any research institutions go further to establish
 

the process engineering aspects and the economic feasibility food a given set
 

of conditions for a given country.
 

CHS & WSB cannot be considered as commercial products. 

UN Agencies in particular FAO have now acquired enough experience in promo

tion and marketing and can assist usefully developing countries in this field.
 



CHING CHEE LOO
 

B.S. Animal Husbandry & Vt. Medicine
 

M.S. Dairy Technology (Ohio State)
 

Ph.D. Agricultural Engineering (Michigan State) 

Process & Product development 1952 - 1966 

Dairy Adviser to Government of Irag
 

F.A.O. Regional Food Industry Officer of the
 

Far East & SE Asia 1966 - 1969
 

Manager of Product Development for the Internation 

Div. of Carnation Co. 



C. C. Loo 

Manager, Product Development-

General Milk Company D:,vision 

Carnation Research Labo:ratories, Van Nuys, California 
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Industrial Participation in the T'sei 

Protein Food Program
 

Having been involved in the early stages of the ThS,-. protein
 
Food Program, I am happy to see that it has been i-,n pro-r':s.
 
My ocngratulations go out to Dr. Amorn of the M01inistry of Pulu.:
 
Health and Mr. Amara of the Institute of Food Research ae,,i
 
Prod cct, and to all of their associates involved i'r- thi, P1Coj'.
 

I am especially glad to see that the time has come for,' the 
Project tearms to present the fruits of their efforts and to 
invite industrial firms to help expand the outreach of suco 
efforts. 

Strictly speaking, protein food business is not a new comer in 
our civilization, My company is now in its 71st yepr of" pro
cessing and selling best foods money cri mithe protein Y... 
products, However, protein foods Pspecially made for the '1o05 
of the low income seq'ments of the population are of rel ti "ely 
more recent origin. We have witnessej the launchiing o.-. 11mHr 
of such commercial projects in various parts of the ior. Th(:C>e 
have been numerous articles in various kinds of pub.ications 
and speeches made in conferences like this one on tle promotio!-, 
of low-cost protein foods. While i cappreciate the invi-tation 
and the honor to speak on the present subject, i .nurst cay that 
I have no fresh ideas to offe5r. What I am *Tryin.s:- to Jo iS 
simply to bring together some old thoughts t! occ<r to mC. 
more preponderant in the setting of the Thai Protae-' Food Proje 

As given in the protocol statement of the Project, the main 
objective is to provide low-cost high-proteic ftools to) Lhe 
pre-school population of the low-income gro (loss thL 3(') 
Bahts annually), most of whom are of the rur l nomlation it 
is a very tough commercial assignment although it is aviy 
commendable humanitarian objective. At one end of the co.merc i.. 

channel, we have the manufacturer who owes it to its investcrs 
to make a reasonable profit on their investment. A the o t 

end of the channel we have the target customer who is traditioal1.>' 
bound to subsistence farming with little capacity and desire 

In between, there are n;.arketto buy foods not grown on his land. 

ing and production problems which could be vey.iu1nJ . U< cli 
these problems I consider the low profit incentive end the low 
purchasing power the most serious difficulties. The hope o f 
effecting a transaction under such circumstances i, ideed very 
bleak Therefore, the calls to the private sector to undert-1 4 

such ventures seldom bring about enthusiastic. However, belro 
give up the hope of getting the private sector involved inwe 


the program let us take a closer look of the specific sita'tion
 
of this Project.
 

First, let us look at the activities of the project on the pro ct
 
development side. The activities cover a very broad range of 
technical endeavors. They include the production of indstri
 
ingredients (starch, and edible protein isolate) and the
 

production of final consumer items (cookies, noodles, powdered
 
protein concentrate, textured foods, soy milk concentrate, and
 



soy milk powder). 1,ith the exception of powdered protein concentrate and 

textured foods, the concumer items are not strange to the Thai population. 

In fact they are traditional foods that have already been commercially pro

duced. The difference is that the items developed under the project are 

formulated to deliver more nutrition to the consun, er. About making edoble 

protein isolate from mung been, you r'ay think that this is a totally novel 

industrial attempt. You ma' be conderned about how it may find a viabJe 

fooding in the overall picture of protein food development. i.eil, it is 

novel only in that it is edible. Right here in Bangkok, mung bean protein 

isolate is being made for export to Europe as animal feed. It is being 

recovered by rather crude means as a by-pro-luct from the processing of 

mung bean starch. Theoretically, for every ton of starch produced there 

is about l.)0 lbs. of protein available for recovery. With some modifica

tion of the regular starch process and some additional equipment, it is 

entirely feasible and practical to recover most of the protein for turning 

it into attractive foods for human consumption as Mr. Amaro and his team
 

have so ably demonstrated. Since mung bean starch is already a big indus

try in Thailand, the foundation for producing the edible mung bean protein 

isolate in an industrial scale is already laid. If other relevant factors
 

permit, the recovery of protein can only mean an added revenue to the starch 

processor.
 

I hope by now you agree as much as I do that the target products fc'r deve

lopment under the Project have been quite well chosen. It is quite likely
 

that they can be developed into viable businesses under the usual constraints 

of free enterprise, provided they are run as businesses. That is to say, they
 

must be run on the basis of profit making. This would necessarily mean employ

ingmarketing strategies deviating from the original project concept. For
 

example, it may become necessary to select the more affluent segments of the
 



urban population as target customers and tc create a q,alitv imae '-or '.',h 

of the products. As in the introductior. Of any rnew, 1)CoduIct , tile.C ectJ ,r 

of target customers and the positionairn of the product could mean th 

ference between fa lure and .cess. In o:r piesent case, it si nt iBst 

because that selling a quality food to the .oro affluCt pCople nlakC.s bet

ter business sense, but also because divorcing from the inagc of "poorm;in',; 

food" is imperative in promoting t1e, product to the poCer man. The :'2a:;on 

is simply that no one want.s he recognizedvas e. 1or man If we 

succeed in selling protein foods to thle selected customers in the citx, i:e 

succeed in shaking off the image of "p-ormar.'s food" This wi J b a vL ry 

,--ortant forward step in bringing the nrotein i-oods to the Joi,-i.nc'.. 

family in the rural areas, We may cali this sre.p as breaking down the 

image barroer And . 1o could h ,he Protein Food Project to hr..:k down 

the image barrier? I believe ace ;ri.vate comrercia.l. firma will e .the 

logical one, But that is about as far as the privte firns can 2o by Ie-n

selves. To reach the original target custmomers of the low

school children with protein foods, it.woL14 havp to done with govern t 

support through welfare programs such as the day-care centers now beii1p 

operated by the Protein Food Project.
 

having established the thesis that private business has a place in the pro

motion of the protein foods, let us look a.t a few policy matters that should 

be of some importance to the operation. One thing that should descre our 

careful consideration is the selection of the private componies -aturalyv 

there could be many qualification requirements. For the present di..cussion. 

would like to pick out of the company as a factor. I believe weshou.d I 

http:Joi,-i.nc


get both big businesses and small businesses involved in the program. By 

big business, i mean the kind of commercial organization that can run the 

business on a nation wide scale and can make substantial investment. ("I 

thc other hand, a small business may be in the form of village industry 

or as a family shop which does business in restricted local areas. I be

lieve each of them has a place in the program where it can opeiate at hig

her efficiency and lower costs than the ot'her. For example, the production 

of starch and protein isolate should be left to big business because it re

quires high investment and relatively more intricate equipment and techno

logy. The same goes for the production of concentrated or spray dried soy 

milk, because small scale operation would be prohibitively costly. Besides 

being able able to meet the requirement of high financial strenght bigger 

companies often may already have accepted brand names built up by success

ful performance in the past. It is also possible that a bigger company 

may have several lines of products, resulting in lower overhead, lower mar

keting costs, and reduced risk of failure. 

For the production of products which require simpler equipment and lower 

investment small businesses or village industries may be able to do it at 

a lower cost. This can best be illustrated with the example of Kwei Teo. 

Kwei Teo is a very popular food in Thailand. It is like noodle but is made 

from rice flour in the form of flat strips. It is made locally by small 

producers and sold fresh. Because it is made locally, it has very little 

distribution costs. Because it is sold fresh and wrapped in banana leaves, 

it has hardly any packaging cost. Because it is sold directly to the cus

tomers the same day it is made, there is hardly any capital tied up in ex

tended credit and in inventory, resulting in rapid circulation of capital. 



A small local manufacturer may not even have advertisinp e.penses, Ieccm se 

its publicity is all done by wor,; of mouth.
 

If the Kwei Teo is '(, be produced by a central large manufacturer, it 11 

have to be dries so that it can keep. 1P will have to he packau'?d in prc

tective and attractive containers. The manufacturer will have to build ir 

a substantial inventory in order to be able to reet all orders promptly. 

lie certainly has to ship the product over long distances and m,y have
 

sell the Kwei Theo through several intermediary ngents and extend cre

dits for some length of time. I1e probably will have to conc-uct scme sort
 

of advertising program too.
 

Besides being able to operate at higher efficiency and at lower costs tin

der certain circumstances, the smaller business also can contribute to the
 

promotion of enriched traditional foods. lany traditional foods a manu-.
 

factured by smaller bisinesses. Some of such traditional foods woull reaJi-

ly lend themselves to enrichment with protein concentrnte and other nutrients. 

These manufactures would be rrady outlets for the protein concentrate or 

other suitable high protein ingredients. 

Can we then advantageously enlist the small businesses in the commercia;c;-n

tion of the protein foods? I believe the possibility is there. Given pro

per guidance, continued technical assistance and supervision, small. busi

nesses may make key contributions to the successful comercialiaation of the 

protein foods. 

Finally, just a few words about product promotion. lie are trying to bring 

nutrition to the pre-school children because they are the most needy of
 

protein foods. Are their parents aware of the nutritional needs of their 

children? To turn nutritional need into commercial demand would require pot

ting nutrition education in merchandising promotion. ThAis may add heavily 

to the cost pf marketing. Therefore, product promotion is an important area 

where we should look for possible ways of cost cutting. I believe, while
 



each manufacturer may run its own brand-oriented advertisements, the basic 

educetional type of promotional programs should be run cooperatively by all
 

manufacturers and marketing firms with or without government participation.
 

I believe this approach would benefit everyone concerned without conflic

ting with spirit of an open competitive market.
 

In conclusion, I would like to repeat that there is a place for private
 

business in the commercialization # protein foods. Both big business and 

small business may be advantageous involved in the program. Their invol

vement in the commercialization of-protein foods should not be restricted 

to providing protein foods to the low-income segments of the population. 

They should be profit oriented and free to choose marketing strategies
 

that might deviate from the project concept so that the business may become 

more viable. To reach the majority of e pre-school children, 1'hich is 

the real goal of the project, the most expedient way probably is to expand 

the present day-care center program with carefully coordinated efforts of 

the government and private business.
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Abstracts
 

Vegetable Proteins will in the future play an ever increasing
 

are
role in providing mankind with its basic protein. Oilseeds 


one of the most interesting new groups of vegetable proteifis
 

available. As Alfa-Laval is supplying both centrifugal and
 

thermal equipment for processing these proteins, some of the
 

present and future development trends in processing oilseeds
 

in general and rapeseed in particular are described. Both
 

isolate and concentrate processes are included and also the
 

production of oilseed beverages is discussed, mainly from
 

the various aspects covered by a machine manufacturing company.
 



VEGETABLE PROTEIN PROCESSING
 

F.1. Frnnn - P.. c'epp - J. Tear
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Introdiction
 

As is well known there is a serious lack of food in general and of protein in
 

particular in the world today. 'le 
 vegetable proteins are presently calculated
 

to provide mankind with not less than 2/3 of its total protein. This is parti

cularly true in most of the Asian countries, where tesupply of animal proteins
 

is more or less negligible. Th'e 
reasons for this uneven distribution are mainly
 

economic, 1--t of the vegetable proteins being considerably cheaper tha; 
 animal
 

proteins on the local as well as 
on the world market.
 

!'ith a projected annual population increase of about 2 per cent, 
:t is calcula

ted that the world will reach 7000 millinn inhabitants in the year 2000, and one
 
of the main problems facing many governments and international agencies is how
 

to provide all these human beings with the protein foods they need.
 

It may be assumed that different vegetable proteins, such as cereals, oilser-Is
 

and perhaps also leaf proteins, v'ill probably play an ever increasing role in
 
supplying the food industry with protein raw materials, and the importance of
 
these crops increases even more if we consider their use as fodder in animal
 

husbandry.
 

The food equipment manufacturing industry has, for several decades, been supply
ing the agriculture and food industry with complete plants for processing animal
 

proteins, such as milk, meat and fish.
 



Ev though our activities today cover many vegetable proteins, we have chosen
 
to discuss mainly one of the new protein sources, namely oilseeds. One of the
 
oilseeds, rapeseed, is also cultivated in Sweden and as can be seen from Tables
 
1 and 2, repeseed is an interesting crop with a particularly large production
increase during the last years. The Swedish production of rapeseed is 4 per
 
cent of the world total.
 

SLIDE 5 Table I
 

SLIDE 6 'Fable 2
 

Oilseed Processing - General
 

Among the different oilseeds, soybean is today the largest single protein source
 
and also in most of the research and development work carried out with oilseeds,
 
soybeans have been used as the test material.
 

Oilseeds contain all the three main groups of nutrients fats, carbohydrated
 
and proteins. In the contemporary oilseed processing the fat is separated

from the other two conpononto in the easiest posiblo technological manner: 
by dividing the material in its liquid and solid (or lipophilic and lipo
phobic) phases.
 

Other physical principles undorlying oilxcoa sopaliat:ion are more difficult 
although not technologically unrealistic. A groat numbor of publications and 
patents have also boon presented no how the protein fraction ctn be recovered 
simultaneously with the fat, 

Up to now those approaches have not boon very succssful, partly because of 
the difficulty in separating the comlpononts in fow stagos, 

It should be useful to remember that the earliest worh centred on the oil frac
tion of the oilsecds and, with the oception of soya whore the romalaknblo growth
of this crop mainly been to use elOOol feedinghas duo tile of the for purposos,
the protein fraction of many oilseods still romails unusuod, 

The market demand is also much greater for the fatty piart of the oilseods than 
for the protein part and consoquontly the processes optimized on fat recovery
still have the market priority. 

Most of the oil is used as food and most of the residual meal as animal feed. 
Less than 200,000 tons of soybean flour is delivered every year to the food
 
industry and the anual output of the soybean protein isolate (ISP) and the
 
concentrate (SPC) is estimated to be less than 50,000 tons altogether.
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The demand for an effluent with a very low content of insolubles and a se

diment with the minimum water content does not only apply to all three se

paration steps in the ISP process but also to the preparation of the spent
 

flakes.
 

SLIDE 8 "ig 6
 

Aspects such as pollution control a'd the request for a good isolate yield
 

justify the efforts to achieve an effluent with a negligible solids content.
 

By adopting the righ:t sparazicn technique also the protein curd will be
 

well dewatered, and a dry curd with its lower content of residual carbohy

drate solution consequently needs less water in te washing step. Besides, 

the sediment in steps 2 and 3 is even more difficult to handle than in :tep 

1, it is sticky and may be difficult to discharge' from a standard centrifugal 

separator.
 

A separator that is capable of handling this sediment must be of a special
 

design with special features for that particilar purpose.
 

As the world is growing more and more pollution conscious it is important
 

to reduce the BOD content of the waste waters. As even the clearest effluent
 

from the aci(d precinitation is in reality a soy whey solution, consisting
 

of soluble proteins and carbohydrates advanced mass transfer techmques have
 

to be developed for passing water from this effluent back to the process or
 

to a sewage syseem. The soluble substances recovered in this process can
 

probably be used as animal feed due to the good amino acid balance in the
 

albumin part of it.
 

Several highly sophisticated methods may be used in the future for process

ing acid stage effluent. Among these reverse osmosis, gel filtration and
 

fermentation to single cell protein processes are studied today by a number
 

of research groups in this field.
 

Circumstances, such as variations in f-eod rate and changes in water pressure,
 

are almost imposible to eliminate in a process with a number of operatinns.
 

If the separation unit shall still be able to work and give the same result
 

in spite of the variations mentioned, the machines now have to be eauipped
 

with control systems like Alfa-Laval's self-triggering system, which can
 

eliminate the effects of extraneous factor.
 



SLIDE 9a Fig. 7a
 

Of course the separatir will work continuously. It should be of a very
 

good sanitary design to avoid bacterial pockets, and it should also be easy
 

to clean, as -leaning-in-place is a "must" to reduce maintenance costs.
 

SLIDE 9b (=CIPj Fig 7b
 

The inlet parts of the machine are also very important. If air were allowed
 

to be mixed into the protein liqu'.d this would cause tremendous foaming. The
 

machime must still be capable of discharging the very dry sediment and the
 

receptacle must he :-Ic to receive and discharge the solids.
 

Some ISP processors wisi to pasteurize or sterilize their products. In
 

principle, equipment like Thermodul can be used for this purpose.
 

SLIDE 10 Fig. 8
 

Depending on the specific demands for capacity and the kind of product, this
 

flexible system, which makes it possible to combine a number of modules to
 

variable systems, is necessary.
 

Drying of concentrated protein curd is also an important operation Usually
 

the curd is neutralized with alkali, which gives an extremely viscous liquid.
 

Nowadays, spray drying is the normal way to dry this isolated protein.
 

SLIDE 11 Fig. 9
 

The product is rather difficult to spray-dry, however. The highly viscous
 

liquid is difficult to atomize, it is light and therefore falls very slowly
 

in the tower. It is important not to treat the protein to long at too high a
 

temperature since this will affect the functional properties and the colour
 

SLIDE 12 Fig. 10
 

The whole process still mainly used in ISP processing has some disadvantages:
 

1. It does not consider pollution problems as pointed out earlier.
 

2. It is not continuous.
 

3. It is extremely water-consuming.
 



Within a rather short period, processors and equipment-suppliers have to
 

consider and solve the problems mentioned. One part of the continuous sys

..
1tAwj@ll be a continuous acid precipitation unit for instance of the follow

ing design.
 

SLIDE 13 Fig. 11
 

The basic technical principles of a bottled-up process were described in a
 

patent already in the early fifties, but the important sanitary problems in

volved still remain to be solved.
 

Rapeseed Process Development
 

There are a number of reasons why rapeseed has been selected for oil seed

protein development work in Sweden.
 

1. 	Rapeseed is the only oilseed crop found all over the world. It is cul

tivated in Scandinavia, Poland, India, Pakistan, Australia, Chile, Canada.
 

Algeria, and other countries.
 

SLIDE 14 Table 2
 

2. It is an expanding crop today. Canada in particular should be mentioned.
 

3. 	For some time much research work on rapeseed has been carried out in
 

Sweden by a number of institutions.
 

In respect of the oil and protein contents rapeseed belongs to the same
 

class as sunflowerseed and groundnut.
 

SLIDE 15 Table 1
 

The nutritional value of the rapeseed protein is often measured by the con

tent of essential amino acids in the meal. Among the oilseeds the FAO pro

tein index is highest for rapeseed, being 82.
 

SLIDE 16 Table 3
 

Speaking of rapeseed we have to consider the problem of undesirable consti

tuents. A thioglucoside-hydrolyzing enzyme in the rapeseed, known
 



Some
 as myrosinase, may split the thioglucosides occurring-in the: seeds. 


products of this reaction, isothiocyanates and goitrins, are suspected to
 

cause negative biological effects in man, if ingested in certain 
amounts.
 

This year a research group isolated myrosinase and started the work on 
its
 

Also the protein fractions and the thioglucosides of
characterization. 


rapeseed have been studied very fundamentally by the same group.
 

This basic information is currently used to enable us to select the optimum
 

process cind-itions for myrosinase inactivation and/or thioglucoside extrac

tion.
 

At Alfa-Laval and Karlshamns Oljefabriker a.laboratory-scale investigation
 

of different ways of obtaining concentrates and isolates of rapeseed protein
 

can be seen below this co-operation has been
has been carried out, and as 


extended lately.
 

Rapeseed Protein Concentrate
 

A rapeseed protein flour concentrate with a protein content of over 60 per
 

cent* and free from thioglucosides, .has bean prepared.
 

Material losses involved in the water leaching step are shown in the following
 

figure:
 

SLIDE 17 Fig. 12
 

protein concentrate. A fluid
Spray-drying is normally used when drying.a 


bed dryer-is an alteunative, where positiv. results have already been ob

tained.
 

SLIDE 19 Fig. 14 

SLIDE 20 Fig. 15 

SLIDE 21 Fig. 16 

A fluid bed.dryer can give a flaky product which can be an advantage in
 

some cases.
 

*) All analyses of protein are given according to the Kjeldahl N-Value
 

x 6.25 and oii a dry-weight basis.
 



Various method3 gyive as an entl product a rapeseed flour with PEP-Iv alues 

better than those of casefl but lower than casein with a methlonne suppICIneht 
(Anjou, personal conmuncation) 

Preiiminary triais have ,l'eonstrated that this flour concentrate can be 
superior !.o the so.- -,rotein concentrate in water absorptiun and that is 
fanctioral qua _.ity iliovs it to he used in various rneat products 

Rapeseeu Protein lscJar.s 

A rapeseed protein isoiate with a protein content of over 90 per cent has 
been prepared Sone of these experiments are reported in the foliowing 
figuie: 

ableTLiDJl 3 

in Sweden a development project has recently been started by Alfa-Laval 
and karlshanmns OIjefabriker in co-operation, partly sponsored by the 

Swedish governmient, to develop a new improved process for repeseed oil 
and protein pro-iuct.on 

A pijot plant is ;nce - onstruction. The equipment chosen for this pilot 
piant will iiavc 6 very -iexible design to make it possible to evatiate a 
numOer of different OrLCess approaches and also to use various o.i.lseedJs 
as ra-w mater.tal 

The processing ,rf rapeseed with co-optimized oil and protein producti.on 
involves a certain number of difficult technological problems. We believe
 

that when these are solved there will be a considerable amount of spin off
 

results, which can be use.' in the processing of other oilseeds or several 
new uncommion sources of protein. 

Oiseed Protein Beyerages 

mother area of technological interest as regards oilseeds is the production 

,f liquid products oq an oilseed protein basis. The traditional soy milk has 

been a very popular drint, in China and South East Asia for a long tme. 

It has been produced i.n certain areas by traditional methods and today there 

is a great interest in this liquid form of protein. 

Some manufacturers have also tried to produce soy milk by industrial 

methods, there by also making it possible to prolong the shelf life and 

distribute the product to a wider area. 

http:producti.on
http:pro-iuct.on


SLIDE 23 Eig. 17
 

People accustomed to the organoleptic quality of the traditional beverage
 
naturally want the industrially made product to look and taste like the
 
natural one, This traditional product used to be clarified by settiing and/or
 
filtering methods, This gives an end product that still contains a certain
 
amount of solids, providing cloudiness and body to the beverage The 
mentioned settling and/or filtration process, however, normally takes a 
long time and can sometimes also cause difficulties. A more industrial 
approach should be preferred. The centrifugal separatoi 

SLIDE 24 Fig. 18
 

Seems to be the most efficient solution to this problem, resulting also in
 
a more hygienic process. However, many centrifuges on the market today
 
do not leave enough light particles in the effluent. This is an area where
 
co-operation between separation experts and soy-milk producers is needed.
 

The importance of obtaining a soy milk which aan be stored, has been pointed 
out earlier. This can be achieved by sterilizing and a septic fillfing of
 
the product.
 

SLIDE 25 Fig. 19
 

SLIDE - Fig. 20
 

rhere are several a spects to take into consideration when sterilizing a 
protein product like soy milk. The nutritional properties should not be 
-_-,.fi2cted, nor should the original flavour be changed. This has been made 
pcssible by the introduction of the modern sterilizing equipment, where 
heating by both direct steam injection and indirect heatiog is used. By 
the ini* n method the risk of burning-on of this product is also minimized. 
The choice of method (direct or indirect heat treatment) depends on
 
different factors. 

In general, the risk f burning on is smaller by using the direct heating 
system. The product is preheated to 75C, finally heated to 140 0C, kept 
4 sec.. and cooled down to filling temperature. The intermediate cleaning 
is carried out at 140°C and must include the shut-off and start-up in
 
about 30 min No presterilizing is necessary. An Alfa-Laval patent o'ers
 
this method.
 



SUMMARY
 

Vegetable proteins will in the future play an ever increasing role in pro

viding mankind with its basic protein. Oilseeds are one of the most in

teresting new groups of vegetable proteins available. As Alfa-Laval is 

for processing thesesupplying both centrifugal and thermal equipment 

and future development teends in processingproteins, some o2 thc present 

in gener 11, and rapeseed in particular, are described. Both isooilseeds 

processes are included and also the production of oillate and concentrate 
a


seed beverages is discussed, mainly from the various aspects covered by 


machine-manufacturing company.
 



OILSEEDS 

WORLD PRODUCTION CONTENT 
1969 AFTER DEHULLING 

(in 1000 metric tons) (on dry basis) 

OL PROTEIN 

Soybean 40 20 42 
Cottonseed 
Ground nut 

20 
17 

30 
48 

31) 
28 

Sunflower seed 9 51 24 
Rapeseed 6 50 25 



WORLD R/P.2,L-3EED PRODUCTION 
(in 1000 metric tons) 

COUNTRY 1968 

India 1568 
China 1070 
Poland 712 
France 454 
Canada *) 440 
Pakistan 396 
Germany (East) 265 
Sweden 263 
Other countries 565 

World total 5733 

) Canada: 830 (1969) 
1600 (1970) 



THE PROTEIN ISOLATE PROCESS
 

STEP 1 STEP 2 STEP 3 STEP 4 
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FAO PROTEIN INDEX
 
Egg protein 100
 
Rapeseed meal 82
 
Soybean meal 73
 

(A. Rutkowski) 
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RAPESEED PROTEIN ISOLATE 
over 90 %protein (Nx 6,25) 

From pH of 
extraction precipitation ex

%of who
tracted 

le seed N 
in isolate 

Flour 
(58 %protein) 

11,5 

12,0 

6,5 

6,5 

36 29 

55 48 

Meal 
(37 %protein) 

10,5 

12,0 

4,5 

4,5 

67 

81 

35 

49 

Flour heated, water leached, defatted, dehulled 
Meal = defatted, not heat treated 

Sepp, Vingonneau, Fecske (ALFA-LAVAL) 
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MONDAY, NOVE!EER 30, 1970 H-
Morning: Second Lalf
 

SUMIARY OF DISCUSSICN 

INDUSTRIAL PARTICIPATION IN THE THAI FOOD PROGRAM
 

AND 

VEGETABLE PROTEIN PROCESSING
 

DR. PERRYMAN
 

Does a company such as yours have involvement on humanitarian approach to food
 
sources or must they be thinking in term of profit?
 

DR. LOO
 

W'ehve to make a balance between profit making and humanitarian objective,we would like very much to help but we 
cannot be in losing position all the

time. 
 TI.ere is only to certain extent that commercial company can do.
want to make a 11inor correction, our company is Inot related to the projectdirectly except the project is of interest to our company.
 

D!. PAYER
 

What is-the FAO protein index? Is it based on amino acid?
 

MR. KROON
 

It is based on amino acid. 
 It is measured by the content of essential amino
 
acids in the meal.
 

Da. HILL
 

In your diagram you described the process for preparation of soy protein. 
 i
noted that the description indicated the use of sulfur dioxide for acidifica
tion and precipitaion. Is sulfurdioxide used in your part of the world as
 
acidifying agent in soy protein isolation?
 
This is the same process that was 
formerly used in the U.S. T1.e residual amount
of sulfV'."-, which remained in the iso],.tod protein caused nutritional problems.The protein was satisfactory for the inr1u1str';n.1. uses such as for paint or plastic for which the protein originally develoned. The sulfide residue is nutri.tionally 'veryundesirable. -. , Jis -'e .t-,'os.bledestruction of vitamin 1
(thiarlne) in the diet 
or in any food product in which the protein might be
corporated. It can 
also act as a pro-oxidant in diet mixtures, 1cading to the
rapid preoxidation of fat and loss of vitamins A and E. Unless the process includes sufficient washing to rernv-:w -. if c':' out that the process be reconsidered critically in the light of possible effects of this contaminant 



DR. KROON
 

The acid use today may have been HCL. 
 I know that there are others that co,,bi

be used. It 
is true that small changes can make entirely different prec-ivCA.

I personally know on the average, for the xorld, i tiink many of the plants are
 
not allowed to tell other people what they use.
 

D2. HILL
 

ly other question concerns the description of the isolation of rapeseed protein. 
 I notice that under centain condition, it 
is possible to precipitate

protein at pH 6.5. 
 Is this the iso-electric point of that protein? 
 If so, it
offers interesting potential uses in food products. 
 Do you have a comment on
 
this?
 

MR. KROON
 

I agree with you that it is quite interesting. 
We are not too much concerned

with the food product development. So far, iwe 
have not enough iniornation
 
regarding that.
 

DI.. HORAN
 

I would like to ask each of the speakers concerning about the cost of the raw
materials that --..- be used to go into the protein food prodtction. I would

iike to know now one might put a.'cost figure on the raw materials so as to
 
compare one protein resolzrce it-.ct"rr.
 
:or Dr. Loo, 
I would like to follow up his comment a out the industrial production of mung bean starch which is manufact,-re by larve industries. "%.at is

the yield of starch and protein. What would be the percentage of protein and
 
what cost is allocated to the protein portion?
 

Mr. Kroon
 

Protein content of rapeseed is much lower than soy. 
Oil content of soy bean
is much less than rapeseed. It is about 23 
- 25%. Estimated cost figure would
 
.e c., atij-l to soy. 

DR. Loo
 

.h:nz- bean has 24-25% protein, 30-35% starch and less than 1% oil. 
 The cost
of mung bean is 3 baht/kg. so protein produced from the mung bean is expensive.
It iill be cheaper if it is to be recovered as a by-product -ro.: starch preparation. >ur-. protein precipitate now being sold as
'ean aninal fed costs about

IC cents/lb. This is the delivering price in Bangkok.
 



Dr. Kapsiotis:
 

is when functional properties are desired.
 The question of protein isolates 

lower than protein concentrate from
 

Nutritive value of protein isolated is 
 is by-product

case of mur" bean it is economical because it 

the oil seeds. In 

But the use of whole mung 

and could be considered a very important 
factor. 


beans(in flour form) in iffant foods must 
be seriously be considered.
 

Have Alfa-Laval done any work on decortication 
of rapeseed or considered that
 

the rapeseed after the extraction of the 
oil and detoxification can be used
 

such in human feeding or not?
as 


Dr. Kroon:
 

So far, we have some test on rat before 
we can start with human feeding.
 

Dr. Payer:
 

Protein content of soy bean is 39-46% 
and of pineapple is 
0.4%
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MONDAY, NOVEMBER 30, 1970 -- Afternoon : First half
 

SUMMARY OF DISCUSSION
 

Relationship of the Government's policy to the Commercial Food Promotion.
 

Chairman, (N!r. Krit Sombatsiri)
 

This seminar must be very useful because the government is interested in Oro
tein Food Promotion Project 'the Government might -receivesome bencficial sug
gestions from this discussion.
 

Dr. 	Leslie Young
 

There are a lot of problems unless the government can help. If the government
 
really wants to promote the Soya Bean Production for children, the government
 
must lift the tax The developmnet of high protein foods has been fascinating
 
here in Thailand. The problem may be the sane as is often encountered in private
 
business. Often not enough people are involved at the start. Right from the
 
start of developing high protein foods the producer must join with the market
ing people and advertising agent, and see that costings are considered right
 
from the start. Try to involve everybody in the project from the beginning.
 

There may be two separate issues in starting promotion of protein foods.
 

1. 	Feeding Children: If it is not profitable, help should be given
 
by the government.
 

2. 	Commercial products: These should only be marketed on a full pro
fitable basis.
 

Mr. 	Charoon Sriboonruan
 

The 	Division of responsibility is lacking in Thailand. Thailand is termed as
 
the land of the free - that is the problem. There is too much freedom and what
 
we would achieve in 30 years, Singapore can achieve in 3 years. All aspects
 
are important advertising, manufacturing, but who is responsible in the end. I
 
would personally like the Prime Minister to form a small informal cabinet to meet
 
once a week and bring together the different Ministers for Co - operation. It
 

is the prime duty of the Prime Minister to start now.
 

DrJohn N. Perryman
 

It is the hungry and helpless child for whom we are concerned. Therfore, we
 
should put politics and available finances in the back seat. It is a question
 
of morality to feed hungry children. I am not sure that it is approved yet
 
that any successful food product can be developed even for giving away, if there
 
is no palatability and acceptability. To feed children is a government priority.
 



Dr.C.C.Loo:
 

About a profit-motive: it does not necessarily mean selling at hiph prices.
 
We should try to reduce the costs of production a marketing.
 

We need a profit because without profit we can't maintain the operation.
 

To supply nutritional foods to people is not the res-onsibility of one.
 
company. The commercial sector contributes to the establishment of effi
cient processing and the creation of the market. 

In the care of the present project, the scientist, the nutritionist and the 
technologist were the ones involved in the early stages of the project. They 
have now demonstrated the technical feasibility of making low cost protein
 
food. It is not too late to get the marketing people involved now. There
 
are two stages involved: Survey of marketing and extending the products.
 
These are not too late for application.
 

Dr. F.Horan:
 

Marketing new types of products also depends upon the education of the
 
consumer. Convincing people that goods have quality is a slow business.
 
Laboratory technology and talk are nice but they are inadequate to be prac
tically applied. Introduction of the new product will be the most important
 
when there is good communication between the scientists and the marketing
 
people.
 

Mr.L.Young:
 

Marketing is nowadays defined in England as the whole concept of designing,
 
manufacturing, researching, advertising, and selling a product.
 

Mr. C.Sriboonruang:
 

In Thailand, there is not very much problem with vegetable oil or seed oil.
 
Nobody objects to the name and no difficulty in introducing a new food project.
 
Based'it on the small childrentho resulting publicity is enough.
 



Dr. 	G.D. Kapsiotis:
 

Some ideas have already getting crystallized from the seminar. A sound Food
 

and Nutrition Policy is essential requirem-ent for improving national nutri

tion. In a free econmy, promoting food is difficult task because it is and
 

has to be based on a profit and be economically sound.
 

1. 	For the beginning of a fooc.promotion industry, the government
 

might wish to consider incentive such as:
 

a. make tax concessions, 

b. make investment guarantees, and 

c. import duty free manufacturing materials and other materials 

not produced in the country. 

2. 	There is also scope for small business development with help from
 

the government.
 

Mr. 	C. Sriboonruang:
 

Protein food production must be able to supply to two levels of people, peo

ple who can afford and people who can not afford. We can start marketing
 

now with the free samples.
 



MONDAY AFTERNOON, NOVEMBER 30, 1970--Second half.
 

PANEL DISCUSSION FROM COMPANIES REPRESENTED AND DISPLAY OF PRODUCTS ON THE
 

SUBJECT "RELATIONSHIP OF THE GOVERNMENT'S POLICY TO THE COMMERCIAL FOOD
 

PROMOTION"
 

Dr J.N. Perryman:
 

The quality and quantity of the products sho- I be the sane for all children
 

in lower income bracket.
 

1. Make the product as Food and as cheap as possible.
 

2. Make the product easily available to the children.
 

Dr. G.D. Kapsiotis:
 

Food should be as cheap as possible but the venture should also be profitable.
 

The Government might consider giving indirect subsi v to the industry in the
 

form of buying minimum agreed quantities of the protein foods produced f: r
 

nutrition intervention programs such as MCH centres, hospital, etc.
 

Dr. C.C. Loo:
 

Regulations required to standardize the content of the food protests the manu

facturer as well as consumer. It lays down the rules of the game in a free
 

competitive market.
 

", Chairman:
 

There is no integrated body to regulate the manufacturing and to govern the
 

honesty of the food promotion.
 

Mr. C. Sriboonruang:
 

Which Department will take the responsiblity?
 

Mr. Chairman:
 

We do not have the body to iitegrate this, we are mainly concerned with research.
 

Food and Nutrition Policy has been approved by the cabinet--we are going to do
 

more about this.
 



Mr. C..Sriboonreung:
 

in this country there are difficulties in introiucing sirilar methods as in tke
 
United States or the United Kingdom. Because there are:
 

1. UNFAIR COIPETITICN,
 
2. LIBERAL GRANTING OF LICENSES by the Government, 1 oth of which
 

are damaging for ranufacturing.
 

Dr.G.D. Kapsiotis:
 

The possibility for the Government to support a new industry by granting
 
exclusive rights for production and distribution for a minimum period till it
 
can stand on its feet, might be considered.
 

Dr.F.'oran:
 

The patent Law system is a protection in the United States e.g. spinning of
 
protein fibre. In t>e United States there is a limit of licenses and so only
 
a Few companies have the legal ability to spin protein fibre and to protected.
 

Conclusion by Mr. Chairman:
 

1. Institutional Development.
 
2. The educational program for the introduction of the new product.
 
3. The marketing of the product and the complete marketing function
 

should be a necessary and important aspect of this project.
 
4. Profit incentive must be introduced to the investor.
 
5. Government regulations to give incentive, standardization, consumer
 

and industrial protection.
 
6. Government should take steps to introduce nutrition campaign.
 

Govx'rnrent s:oui-l also have the Ministry of Education and the Minis
try of Health to assist in nutrition campaign.
 

7. Protection of Industry,System of Patent Law, and Standardization Act.
 
8. Encouragement of the food industries, both small and medium size,
 

should be done by the Government.
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MAS. FE4DINGPAOC.AS AS A 
MARKET'EOR HIGH PROTEIN FOODS" 

'byJOHN PERRYMAN 

It was during the Second World Food'Congress held in The i 
earlier this year that Secretary General of the !.,i:od.-, ilsn,,U.Lh ax 
said that ouT resources no longer limit our decxsions. "Doaciohw now 
make resources." he said and continued. "this is perhaps the mos 
revolutionary change that man has ever known," Now it is oux , 
which will shape the future and for the first time in histor vie itty 
make these decisions on the b-sis of human need rather than on the 
limitations of our physical ,';sources. What is needed is a dlcision .e 

a co7 itment to change the course of hunger in the world and in doing
 
so change the course of history.
 

There is no nation on eartn that cannot feed its people if it
 
gives a high enough priority to that single objective--if it is willing
 
to make proper use of its resources,those resources of nature and of man
 
which the world has so long misused and abused.
 

Perhaps the time has come for all nations to decide that it is far 
better to-feed than to kill -- for better to provide the staff of life 
than the miachinery of death. 'fletwo most powerful nations on earth 
have nrovided a tragic example of the misuse of resources with what we
 
have coi:.e to call and to blithely accept as the concopt o. otr-luli. 
We have produced fantastic nuclear weapons; no th., oquivalonfoif Stons 
of TNT for every man, wo-man and child. On a less sanristux lova,l, 
nation currently expends its resources in other less productive aays. 
Despite one of the strongest and most elaborate communications campaigic-s 
in history, wy still spend 10 and one-half million dollars a yeal on 
tobacco. We spent 30 million dollars for candy on Halloween nighr in an 
annual ritual of "trick or treat".
 

And yet we hear in my own co[untry and in nation throughout the world that
 
the cost of feeding the hungry is too great, that the world must hake other
 
use of its resources.Before any nation becomes completely occupted with
 
the cost of good nutrition, someone should make a thorough study of the
 
cost of bad nutrition. in the United States alone we are spending 60
 
million dollans a year on remedial health. This
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is just the cost of trying to get people well again after 

they have already become ill. We are still - just as we were 
- 37th in the world for life expectancy of
twenty years ago 


our men and 22nd in the world for life expectancy for women.
 
Perhaps we should compare the staggering costs of illness
 
with the potential of an investment of good h-alth through 
good nutrition. Perhaps what is needed is a new approach,
 
a new commitment, to solve the problems of hunger in our
 
nation and throughout the world.
 

Each year, it is both my responsibility and my
 
pleasure to travel to many places. And one of the most memo
rable moments in tlese thousands of miles of travel came
 
toward the end of a very long day in Santa Maria, Brazil,
 
last year. After a full schedule of activities, at an hour
 
approaching midnight, a gentleman from our dinner party
 
approached me and asked me if, as one of the many toasts 
which had been given during the evening, I planned a toast 
to our Astronauts. As it happened, this d4inner party was 
being given during the month of November when the mission 
of Apollo 12 was actually underway and on that very day our 
Astronauts were walking on the face of the moon. A.s many 
of your will understand, I had carefully avoided any comment 
that night that might sound like bragging on behalf of the 
great colossus of the north I indicated that I had not planned
 
to give such a toast. 

The Brazillians are fascinated by our space program 
and the gentleman was astonished by my reply. As a matter of 
fact, he said, "well, a toast to them simply must be given 
and if you will not give it, i will." Naturally. I did not 
want a Brazillian gentleman to stand in front of this group 
and say that this idiot North Americano refuses to toast his 
own countrymen, so I replied, "yes". I had a few moments to 
collect my thoughts and confer with my interpreter who was 
sitting at my side to make sure he understood the words I 
wished to use. When my turn came to give the toast i sai, 
"First, I toast the courage of my countrymen who walk upon 
the face of the moon toninbt and, secondly, I toast the 
accumulated knowledge of mankind that made -this f"eat possible. 
Third, and most of all, -f toast the concept of commitment, 
the fact that our nati!on and our people set a goal, determined 
to reach it, committed the resources and the will power and 
the energy necessary to do the job and then did the job. Now, 
we in our nation have made a similar commitment -- that there 
shall be no hungry children in our country -- we have the 
resources, we have the know-how, and we have the determination,
 
we are going to do this also. Further, Brazil is a vast nation 
also with great resources and great know-how and determination 
and I urge you to join with us in this commitment." 



I might add in passing that my interpreter, who
 
was a very mischievous rascal by the name of Renato Xavier,
 
was fascinated by the word, "commitment" and I am sure it 
has become a part of his vocabulavy. As we walked down a 
village street in the evening and Renato would see some 
sweet young thing walking by, he would grin at me and say.

"Ah, Dr. John, I think that is my commitment for: tonight. " 

I am inclined to think that Renato achieved 
a high

degree of success in his commitments, perhaps because he knew
 
exactly what he was committed to.
 

The school food service program in the United
 
States is an example of a program in which politics, economics
 
and sociological factors have combined to establish a partial

commitment to solving our own problems of hunger. Unti] very

recently, the school food service program has been only a 
hesitant commitment. Now, there are signs and the hope
that we will exercise a new determination in er.aoLuating

hunger rrom our nation. 

The school food service program began as a means of

providing a market to aid the agricultural economy -- to rid 
our farmers of surplus foods. That concept achieved politica'

support in Congress as long as electoral power remained in the 
rural areas. Now, there has been a shift of popuaation and 
soon Congress will be controlled by representatives of urban
 
centers and already there is a shift of emphasis away from 
the rural problem of agricultural surpluses to the urbr.n 
problem of feeding people.
 

School food sevice is big business -- it is a 3
million dollar enterprise of which I million comes from federal 
funds. We now, for the first time, have a matching require
ment for states to provide to the school food service program 
state funds. This is an important step in assuring adequate
financing for the continued development of the program. School 
food service fed 22 million school age children a day last 
year, but this figure, as impressive as it s, is only about 
40% of the potential of 52 million. Last year. ther-e were 4.0 
million breakfasts seved in s-hools and this i. only a begin
ning of this program. The breakfast program w.l soon come 
of age and is already being recognized as perhaps the finest 
nutritional contribution ever made to the learning process
and it has been bulwarked by a 50 million dollar grant from 
the federal government. 

Although breakfast and other feeding programs are 
important, lunch programs are the foundation of current school
 



food services. If every child in the United States are
 
sane day, it would require
hamburger for lunch on. the 


3.6 mil.1ion hourds or 1.6 million kilograms per day or 

if turkey were served, it would require .3million pounds
'he
l.L milon kilograms per day simply tck meetor LemanL mio i kf og-

this one meal. if these figures were multiplieddemands of 
by cnly 180 school days a year, it becomes obvious that 

even a.t the present ..e- Oip4-. os, school foodr -*±par ser
vices constitute a fqntastic market for beef, for high 
protein itTns and othrcr foods. 

Today's market for fPood in the schools i-s on].y a 
foreshadowing of the development of one of the most exten
sive mass feeding programs in history. in additon to 
luncheon services, within the next ten ,esrs ,chool food 
service f'acilit~i i._ be used increa.isingly for pre-schC.oA. 
feedin.R programs, si c'h as tnat seen in Headsti;art, for 
rapidly mu.til.p-,,i n; r..kf.. programs -- whi:h ma y soon 

-eech!iTe' rri un h.programs a.nd fora ! eiia- -. --

suopemental feecli...r...-, in:iudingr hI h protein sno.ck 
-
items. In rsose a very re= .toneed, tes; programs are 

now underway to use school foo --erice for 
provIng food to sen.or citizens, This ].".ra.n too may
provide a as ... tfor 1f=1.s,, but more important, 

serve -". malni,.triit may to o te-,he sometimes a maline 
tion of many of our oler people. 

As I have said, in ,aytss,,.J .unc' progra., 
we reach only 4.0% of th children. Thee remains a. v..st 
reservoir of hunger ....and if not stark h*,-ger, an appa:.ent 
and an appall ing ci! of proper nutritio, We ,ust never 
forget that, i-t i. sonnd n4tition thatis .. d..fo. the 
:unction, to to to hi.s , -. ,tental.learn and grow f.... 

i t has been so often said that ,sny consider i.t 
a cliche' of' e,,.ationelptloso..., "ut the brutal fact 
remains that you cannot teach a hungry child. We paac-e 
ever-increasi ng emphasis on the use of rssources and yet, 
everywhere in the world, we have perhaps paid too little 
attention, have mad- too small a commitment, to our greatest 
resource -- our chiiiren. 

On Thanksgiving morning, the .4me'"ican School Food 
Service Associ aton announced what we believe to be major 
and impera'tive step tkird ending hanger in our nation. W 
have embarked rnn Program '.to tav.e the _i tiative in forui.
lating 1?egislatikre proposals to establish Univrersal Food 
and Nutrition Education program. This propos,'.l woull pro
vide a minimum of s. lunch, one-third to one-half of the 

,child's da.ly minimum nutritional requi.rem its, free of 
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charge for all children in all schools, in every part of
 
the nation, regardless of their ability to pay. Legisla
tive proposals for the Universal food and nutrition pro
gram will be submitted to Congress before March 1, 19'71 and
 
will include provisions for shared financing by federal,
 
state and local governments. If passed by Congress, -- and
 
we firmly believe that there is sufficient publi.c concern
 
and support to secure passage -- it is recommended that this
 
total feeding program be in effect within three years after
 
the date the legislation is passed.
 

We are advocating this universal program at no cost
 
to the student because the current price level of lunches
 
is seriously inhibiting participation by children from
 
families whose incomes are just above the proverty level.
 
Perhaps more important, any procedure for designating certain
 
children to receive no cost or reduced price lunches is de
grading and injurious to the child because he knows that he
 
is being singled-out as being different. For reasons of
 
pride and in an understandable sense of indignation, many of
 
the most needy parents will refuse to apply for free lunches
 
even when clearjy eligible. The ceonomic means test for
 
school food services is an economic absurdity, an administra
tive nightmare and a social disaster and must be stricken
 
from federal, state and local requirements.
 

In addition, numerous surveys indicate that students
 
from the most affluent families are as malnourished as children
 
from poverty families. The local school system has a respon
sibility for the child from the time he enters the school until
 
he leaves for home. If all of the child's physical needs are
 
met without personal charge, such educational needs as text
 
books, physical education, medical services when ill and
 
transportation, then it is only logical and reasonable that
 
the child should not be charged for food while he is in school..
 

With this proposed legislation we have taken a step
 
-whichreflects our commitment to a total food and nutrition
 
education program for the children of the United States -
to an effort to eradicate the specture of hunger.
 

These past years have been rich in personal expe
riences for me. In the past few months I have had the incre
dible opportunities to visit school lunch programs almost
 
half a world apart; from the banks of the forzen Tannana
 
River and the little Indian village of Minto near tne arctic
 
circle in Alaska, to the native village of Santa Maria in
 
the state of Santa Katrina in the vast cattle ranching area
 
of south Brazil. These two communities are nearly 13,000 miles,
 



more than half a world apart, extrenes in geography, differ

ent in language, in culture and background, Yet, my single
 

most predominant memory of these experiences would be of
 

their likenesses, not of their differences.
 

Whether stepping from a tiny chartered plane onto
 

the forzen soil of Alaska, or stepping from a similar plane
 

a windy airstrip on the high mountain surrounded plateau
onto 

of Santa Maria, the expectant, upturned faces, the wide brown
 

the same. The problems
eyes, the problems and the needs were 

were those of hungry children. The problems were those of
 

mind and body. The problems were those of infusing fuel into
 

the body to make possible the infusion of knowledge into the
 

brain. Whether a teacher in Alask&, or whether a teacher in
 

Brazil, the faith in education was the same, the realization
 

that only through the hard work of learning could children
 

gain the magic key which will unlock them from the poverty
 

and privation of their tiny villages and release them into the
 

vast world beyond.
 

In Alaska, An the south of Brazil, in Thailand, in
 

the south of Chicago, or the north of Atlanta, the bodics and
 

minds of children function alike. They must have food in
 

order to learn and we must have a commitment to see that they
 

are fed and that they have their rightful opportunity to join
 
and to serve the human race.
 

If I may, I would like to close with excerpts from
 

something written by Roger William Riis. To quote Mr. Riis.
 

"I ADMIRE the human race, I do, indeed. Everybody
 

is busy running us down, these days, for the mess they say
 

we have made here and there and everywhere. PshavT / That's
 

short-range stuff, a worm's-eye view of our world. 'Over the
 

marchinr and abundant centuries we haven't made any mess.
 

Far from it /1
 

We have done and are doing a better job than anyone
 
has any right to expect. We're all right /
 

First of all, we found ourselves a Light, God, and
 
we got a sense of direction, a goal to work toward.
 

We look life and fate in the eye, and smile, I like
 
that, and I admire the people who do it.
 

Alone among all living things, we have discovered
 
Beauty, and we cherish it, and create it for eye and ear.
 
Alone among living things, we have the power to look at our
 
environment and critize it and improve it.
 



Finding it necessary to live together by the
 
millions, we created fro ourselves governing systems cover
ing vast geographical spaces.
 

This is great, This is not the act of a ittle
 
animal, or a mean animal. This is possible only to a
 
great animal. We think in global terms. We inhabit e stat,
 
and we know it.
 

Of a persistence, a daring and ingenuity impossi
ble to surpass, we find ways to move easily under the wa7ter
 
and through the air. Now we speculatively eye ou~r neighbor
ing planets. It should astound no one if m1in one day beg"is 
to move, among these planets. How shall I not adnire such a 
creature? Daunted by nothing, his horizons constantly 
recede, the territories of his possession aLnd use expand and] 
expand.
 

Whenever he comes to an imoassable obstacle, and 
apparently final barrier, he goes to work at it and, in liue 
time, surpasses it. If he has limits, I do not see where 
they are. I do not think he has limits. i think he is . 
child or the universe wno inherits eternity. I think he is 
wonaerful, I am his devoteu partisan, and .L*a-m px'cc(:: indeed 
to be one of him. 



TUESDAY, DECEMBER 1,1970 -MORNING FIRST HALF.
 

SUMMAPY OF DISCUSSION 

MASS FEEDING PROGRAM AS A MARKET FOR PROTEIN FOOD PRODUCTS
 

Dr.G.F. Combs : 

I would like to underline the point very briefly that we must have
 
commitments. To do this we must have a goal, a policy. "e have mentioned
 
quite a number of times the importance of fond and nutrition policy, and it
 
can not be over-emphasized. I want to underline the importance of education,
 
along with the other ministries in the government. It has a primary role in
 
the problem of nutrition, which is sometimes overlooked. In order to imple
ment any program effectively one needs an infrastructure. Almost always
 
education in school represents the best total infrastructure in the country.
 
This is true in the United States and as you mentioned Thailand is almost the
 
same even though half a world away.
 

I would like to mention the work in the State of Texas in the nutrition
 
survey of the lower one fourth of the population by income. Mr. Taylor in
 
one county of Texas was one of the person who testified before the Committee
 
of the Congress concerning malnutrition in human development. He stressd
 
and illustrated what he has done in city schools to try to upgrade nutri
tion and the importance this as made to the student is that attendance has
 
been increased. He also try to relate nutrition education of the mother and
 
has done it very effectively. !u. 'is county there was malnutrition at a
 
very low level as compared to another section of the State.
 

We do not have this kind of coordination at the gcv---nment level,
 
which is essential to the coordination of resources and which is the most
 
important, and certainly the first thing that deserves concern in trying to
 
tackle the problem. The use of schools, which do represent infrastructure,
 
which already do relate to the family life, provides perhaps one of the
 

-
very best and quickest ways to reach the target group,:, -'*ndirectly the
 
whole population by trying to improve nutrition education in terms of food
 
habits and the actual utili7ation of foods, that is already there, as well
 
as additional nutrients that might be nutritionally improved and made
 
high in protein.
 

1. Do you have any particular idea as to how the school feeding program
 
in Thailand might be initiated, to reach the vulnerable group?
 



2. In order not to be completely discouraged as to the cost of such a
 

program, how do you initiate a tax , and how should this be handled. 
As you know we do not have free lunches for our children in the United States
 
because it represents a fantastic amount of money in political terms. Even
though it makes real sense to have a free lunch. Since it needs a lot of
 
money, can this be handled, in your opinion, with community involvement?
 

Dr. J.Perryman : 

Yes, I think so definitely. There is much serious malnutrition in
 
in the rural community and the poorest areas of big cities and probably
 
the final information on this subject will be forthcomiig. Speaking of
 
the school. food service, in my thinking it concerns child feeding. My
 
faith in our "Head Start" Program, and its basic concept of hoping to greatly
 
overcome educational and family handicaps at an early stage. I do not think
 
that a project or program in any of them has to be, or should be, a totally 
Federal program. And legislation which is established right now will call
 
for the involvement of Federal, State, and local levels. And of course
 
community involvement is very important. Before 1 can give sensible
 
advice on the development of the school lunch programs in Thailand, I 
would need to know far more than 1 do now of a great many aspects of Thailand.
 
I have a great faith in the effectiveness rf a voluntary association. I see
 
no reason why this might not be accepted here.
 

Mr. L. Young : 

I was fascinated by your comparison of cost with other industries in 
the United States. Some people might think that if you reduce a private
 
sector industry, that you therefore create the money for somthing which the
 
government should do. In fact you reduce the total wealth of the country
 
and you reduce the taxes that go into the government, and you have less 
money available for the goverpment. This is one of the governmental problems.
 
What are you going to do if you loss that amount of money?
 

I was interested in the question of paying for the meals. The people 
who are receiving any form of charity feel resentful. I don't know the answer 
for thi's . In England the government starts increased taxes, but at the same 
time supplements the income of the people with children. They did not do 
this.justto the poor families but to everybody. So there is no feeling 
that any body gets charity. And there is no comparison between the poor 
child and the rich child. 



Dr. J.N.Perryman
 

As I have mentioned, the school in the United States is being used
 
increasingly as a community centre. The government's contribution to the
 
school lunch program is in terms of food commodities. The school is being

used as a-day-care centre as well, and to teach mothers-to-be about nutrition
 
and food preparation at the same time.
 

For the second question, the plan simply does not work. There was
 
pride among people so that they would not accept that they were poor. In
 
the newspaper 1SO years ago a labour union considered the pauperised school
 
an insult. We finally came to a conclusion that these schools produced
 
good citizens and sound economics. This is a responsibility of everyone
 
whether they have a child or not, and we beleive in the same philosophy.
 

Dr. Hans-Dieter Payer
 

We should not discriminate against non-essential materials. Is it
 
not a good idea to reduce taxes inorder to start food programs?
 

Dr. J.N.Perryman
 

One advantage to the people of Thailand is that the prices are
 
lower here. There is the abundance of certain foods at low prices. The
 
cost is far lower in proportion to the percentage of per capita budget.
 

Dr. R.J.Dimler
 

I do think we have to be very careful in talking about money and market.
 
I have a feeling that the purchasing potentials and the availability of
 
money , at least in part of Thailand, may be much more different than they
 
are in the United State.
 



The feeding of school children is a big program that is being
 
contemplated. It has to start in a small way. I am sure that if the people
 
of Thailand were to try to initiate this thing all at once it will collapse
 
immediately. There has to be some plan starting somewhere. The question is
 
where and how it should start. These are questions that the planning group

here will have to face up to, and will have to do something about.
 

Dr. J.N.Perryman:
 

Thank you for calling to my attention that I did not make.properly

clear that a very substantial amount of the system from the Federal Government
 
to the child feeding program has been as commodities.
 

For your second point, I also agree that a pilot project would be
 
a way to begin.
 

Dr.F.Horan
 

I would like to mention what I consider to be the advantages of the
 
school lunch program. It certainly insure a good nutritional diet for all
 
children, if the school lunch program exist in that particular school system.

In addition to that, I would like to bring out one of the points Dr.Forman
 
mentioned yesterday in regard to pre-disposition. This will allow school
 
children to become acquainted with a greater varieties of food which they
 
may not get in their own families.
 

To my observation, a great many children do not eat food at school
 
lunch program. Do you in any way have any idea of the percentage of school 
lunch food that goes to the garhage pail?
 

Dr.J.N.Perryman:
 

There are two answers -egarding participation, all reaching 40 %. 
Some do not have it available, some still can not pay for it regaroless of
 
all the laws, and some choose not to eat it. Despite the sophistication of
 
nutrition, the acid test of the good meal is acceptability, and not what the
 
dietitian puts on her clipboard, but what ends up in the garbage can. The
 
food has to be good, it has to have eye appeal, it has to be within the
 



framework of what a youngster today finds acceptable. It remains to be true 

that a:n- food will never endure which is commercially unacceptable. I cried 

out against the concept of poor food for poor people. Food has to be accep

ted to be eaten. I think it would be impossible to give percentage figures 

for food that goes into the garbage pail because there is a vast difference 

which depends on the quality of the food from one school district to the other. 

The garbage pail is the jfinal arbiter for approval. 

Dr. G.D. Kapsiotis:
 

1 would like to speak of the problem any country would face in developing a
 

school lunch program. The first point is that an infrastructure is needed
 

to organize school feeding,. The second point is the amount of time the teac

her has available for the school lunch program. The third is the logistics
 

of the program, to ensure that there is a regular su-nort of money and sup

plies from the community for the school.
 

Dr. F.N. Perryman:
 

There is a problem of foodstuffs and money available for feeding children. 

First, there must be a commitment by the government to say "We are going to 

feed hungry children" It is an easier time to do it whenever the children 

are toge:Ther. Teacher's time is alway- a problem. There ar many ways to 

overcome this. By community involve.e:.t, and the volunteer mothers can carry 

on much of the prognam. In relation to facilities, the United States has helped 

for a long time. We have reached these points where ninority proup nay not 

permit holding back. There is no discrimination against any groun in the school 

lunch program. However, indirectly these groups were being discriminated a

gainst. The minority group tend to live in the older parts of the city where
 

these schools have no facilities, for the school lunch. Only schools built
 

recently have adequate facilities. The school lunch program is r:ovi.nr to meet
 

the needs by other means.
 

http:r:ovi.nr
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Protein Food Products .Teveloped in Thniland
 

Protein-calorie malnutrition is recognized as a major
 
nutritional problem in t e underprivilcged segment of the world population.
 
In Thailand, while the rural diet may provide acceptable level of protein
 
and calories, the fact that -rotein r3quire:-ent in certain groups exceeds
 
the actual intake .'rrants corrective action. The set up of the Protein
 
Food Develoonent Project in 1967 was part of the design to apply corrective
 
measure to this problem. The concept being visualized was that the immpro
vement of protein intake of the population, boh qualitatively and quanti
tatively, would be possible through the use of protein-rich supplementary
 
foods. Certainly, this isnot the only means to cope with the problem, as
 
there are other measures which are used widely, such as those which place 
emphasis on increasing home food production etc. It is true that each of 
these meaburcs will have its own advantage and drawack. But, by applying 
these measures simultaneously, better result could be expected. 

Under the Protein Food Development Project, the Institute of Food
 
Research and Product Development, the Depautment of Health and USAID, as
 
collaborating agencies, undertake to develop protein-rich foods utilizing
 
local materials, then to test the prototypes under laboratory and field
 
conditions, and eventually direct the foods to the Larget population through
 
various, principally commercial channel and feeding programs.
 

These protein foods, in order to be effectively and widely utilized.
 
are produced from a indegenous protein sources. The content of the protein
 
and its amino acid composibion are adjusted to satisfactorily supplement
 
what are lacking in the diet.
 

In the Thai project, both vegetable and animal protein sources are
 
utilized. Decision to use any of these sources, either singly or in com
bination, depends on cettain criteria. Principal among which are
 

- that the protein content and amino acid composition of the source 
are adequate or lend itself to modification in case of the latter. 

- that the level of production of such source is or is expected 
to be sufficient. 

- that the cost is reasonable 

- that the products developed from such source have acceptable
 
characteristics
 

- and that .there is a way to utilize the by-products. 



Commercial consideration is also important. The prototypes being

developed are diversified and each tested for acceptability. The profit

margin is wide enough to ensure take-up by the iddustries. Packaging is
 
attractively designed and hygienic. The products are 
also designed to re
tain their keeping quality longer than the expected turnover rate.
 

The population to benefit from the program is defined from the
 
.evidence of inadequate protein intake. Thus the preschool and school chil
dren, the pregnant and lactating mothers from the low-income family would
 
be the target group.
 

The products are laboratory tested for their nutritive quality and
 
field tested in selected group of preschool children in the rural setting.

Criteria being used in the evaluation of quality include growth measurements 
and biochemical findings. Since the food is intended for use as a supple
ment in the younger age group, the problem of mother's acceptance of the 
product should be crucial and decide the prospect of promotion. Thus, ac
ceptability test has to be made in both the mother and the child. 

To develop a preschool child program, an infrastructure through

which the program can be implemented should be examined or developed if
 
necessary. The methodology being used in this country is to organize, in 
the village, a child nutrition center. This is essentially a day-care cen
ter with special emphasis on nutrition. Village people are required to par
ticipate in the organization and operation of such center. The preschool
 
child are collected at the place during day-time and one meal into which pro
tein food is incorporated is served. The center is run by attendants who 
are selected from local girls and trained on the basics of kindergarten, 
health care, nutrition and home economics. They are under the quidance 
and control of local health personnel. 

Apart from supplementary feeding, the child nutritiou center also 
provides general health care, including immunizacion, social. and educational 
development opportunities for the children, and an education program for 
participati ng mothers. 

Some 30 child nutrition centers are selected and used as fieled
 
trial area in connection with the Protein Food Development Project. The
 
number of children under this pr' gramn is approximately 2,500. They are 
located in the provinces of Chiengmai and Prae in the north and Ubol and 
Roi-et in the northeast. 

Control area comprises two types of village. One group, called
 
raw control, has none of the project activities while the other group has
 
child nutrition centers in which the same diet as in the experiment area 
is given except for the added amount of the supplement under trial. 

The field trial of our prototypes has recently been completed for
 
the first year. The data collected during this period are now being analyzed.
 



Because of the definite advantage of the child nutrition center as
 
a mechanism of implementing a preschool child program, the DepartmCnts of 
Health, Education, and Community development are at present preparing a
 
plan to set up and expand the system in rural areas in all parts of the
 
country. It is expected that the low-cost protein foods will become the
 
core of the supplementary feeding program to be applied in these centers.
 

As the project enters its second phase in IS,71, emphasis will be 
shifted toward the promotion of protein foods. In order that this is ef
fectively dne, commercialization of sue), foods will be necessary. The 
interested food industries should be rn.ci.,oted so that t',cv could take up 
and carry on research and sale in an effective way. One Jmportaot criter
ion to be kept in mind is that the product cost must be comparatively qua
lit)' in terms of nutrition must be adequate. 

On the consuiier's side, the project will aim at converting and raising the 
buying value, in terms of nutrition, of the consumer's money already spent
 
on foods. In this connection, catering service programs may be drveloped
 
in schools and other institutions. Research on the development and promo
tion of protein food products and training courses will also be initiated
 
or expanded at the INSTITUTE 
other appropriate agencies. 

OF FOOD RESEARCH AND PRODUCT DEVELOPMENT and 

Under this project, it is gratifying to note that within the 
3 years, a number of prototypes have been developed and put on trial. 
detailed report on these products could be found elsewhere. 

last 
A 

Amorn Nondasuta
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Mr. Chairman, Fellow Scientist, Ladies and Gentlemen:
 

I have the honour to present some of the work which have
 

been done here in the institute in colaboration with the
 

better half, Dr. Amorn Nondasuta, and the Department of Health.
 

From the speeches of the Prime Minister, the Deputy Minister
 

of Public Health, the Under-secretary of the Prime Minister's 

Office, and my superior, Prince Chakrabandhu, jou may have 

learned how the institute and its partner hav,, worked 

together in bringing up some of the childrer of Thailand.
 

,c are an inexperienced marriage partner ardi lack 

appropriate planring. Hence, we have many more children 

than we can provide for. Furthermore, because of our low 

financial suppot, we have not been able 'o provide for our 

children as well as we would like to. ,-s yoL may have heard 

from previous discussions, our children merely have enough to 

eat. After the Food Science and Technology and the Nutrition 

joined together, we have tried to raise the children again. 

Coincidentally Loth my partner and I have the same name, 

i.e. Amorn. He spells his 'Amorn' and I spell mine 'Amara'.
 

In the past, I have been the follower while Dr. Amorn
 

led. Most of the work you have seen so far have been in
 

existence through the effort of Dr. Amorn and his co-workers.
 

I must emphasize that without my partner, our work could not
 

have ,one very far. 

Furtherpore, as a Thai, I would like to thank my second
 

parents, i.e. my teachers. The Under-secretary of the
 

Ministry of Education who is t:e chairman here was my physics
 

instructor 30-35 years ago. Without such fundamental, I
 

probably would not be able to continue my study in food science
 

and technology and become a student of Dr. Chichester at a later
 

date. Dr. Chichester has been kind enough to be present here
 

as one of the leading scientists represented in this seminar.
 



I have the opportunity to learn from him for the second time.
 

The first occasion was when I was a student at the University
 

of California at Davis more than ten tyears ag7o. ithout the 

knowledge of food science and technology I would not be able 

to follow the advice of Dr. C.C. Loo while he was the FAO 

representative in Thailand. You can see now that I have at 

least three second parents present here. >!1llike to 

thank all three of them for their contribution to my work. 

My partner and I have received financial aids from the 

USAID and DEC hon -,e szgn(,d the contract. The alid ,,as 

8.6 millions :t or 435",OOJ dollars for three years. Two 

years have passed and we still have one more year to go. The 

expense of this seminar is included in this budget. The
 

.0,000 dollars for the seminar and the DTEC paid
 

59,000 baht or 2,950 dollars for operational work. This
 

amount includes all expenses :)ecember , Hence, we 

would like to apologize for the inconvenience which occurred 

during the seminar. In addition. I would like to state in the 

o.esence of all ot u-ou here that ..,e have no money after next 

year. f would like to pray anc ask the USAID to continue the 

contract on Protein Food Promotion for three more years. If 

t 300,000 dollars support ard the 

government of Thailand prohait :.ould be able to give about 

4-5 millions baht, Dr. Amorn and I would be able to maintain 

our partnershap longer and sz-oother. .ly hope depends on the 

decision and - " the consultants present here. 

Most oC ',ou have been in this institute for many days 

already. I hope yiou have seen some of the operation and 

production of the institute. ''e have progressed to the level 

of pilot plant or semi-industrj, i.e. we have gone beyond lab 

scale level where operations are done in test tubes and beakers.
 



Furthermore, we have tried to test the acceptance of our product
 

in the market. This is evident in the cases 
and can labels used
 

similar to other products in the market. You may probably have
 

seen many cases stacked next to the building down stairs.
 

These cases are to j e sent to Laos by the USAID truck. We
 

have tried to cope with our production problems. At present
 

we only have 15 employees who have a B.S. degree or higher and
 

70 non-degree employees. The yearly budget is 800,000 

900,000 baht or 
40,000 dollars most of which is for salaries,
 

repair o." buildings, and utility. Analogous to the protein
 

deficiency - :t in Thailand, our deficiency is in the
 

areas of employees and finances. Our production may seem
 

small when compared to other institutions which have more
 

.u.'v, "in the initial stages (]0 million baht and more). 
 But
 

we have worked hard and quietly to try to compensate for the
 

lack of support. 
 we are proud of our work. We
 

have had some visitors 
 t our work have not been known to
 

the general public. Our visitors of the last two years are:
 

Thai visitors other than students 128] persons
 

Foreign visitors 
 ",.persons
 

Visitors from institutions 
 Pd institutions 

Outside demonstrations ;: times 

In additon, the lab of the institute has been used by 

students of three universities: Kasetsart, Chulalongkorn, and
 

Mahidol. 
Graduate courses in Food Science and Technology are
 

conducted for Kasetsart students here also.
 

Among those of you who have seen our equipment, some
 

probably feel pitiful for our deficiency and wonder how we
 

have managed to work on something at the national scale. The 

truth is that we cannot wait. Our problem is an immediate one
 



which cannot wait to be solved only when we have proper equip

ment. We necessarily have to work toward our goal in a small
 

scale. Figures for our daily production are:
 

Fresh soy milk 1000 litre 

Evaporated soy milk 500-600 cans @ 500 ml. 

Full fat soy flour cookies 60-70 kilograms 

Kaset protein (60 % protein) ]00 kilograms 

Kaset ,ieat with chilli 2000 cans @ J60 g. 

These are all of our da'ly production. However, Kaset meat
 

can be used in many different ways. Few examples are evident in
 

the snacks available during the breaks of the seminar.
 

At this point, I would like to state that with respect
 

to the market, the production of Kaset protein is a worthwhile
 

project. To acquire the same amount of protein the cost of
 

Kaset meat is ]/5 as high as the cost of fresh meat. The
 

whole sale price of both soy bean and mung bean is ].80 baht/kg.
 

if we promise to buy from the wholesaler for the whole year.
 

I would like to summarize our work so far:
 

--Dr. Amorn, my partner, has already stated that the
 

children in all 25 experimental centers accept Kaset protein.
 

--The joint experiment with Miss Wanlee and Miss Yuwadee
 

at the Department of Elementary and Adult Education which
 

prepare lunches for children at the price of ].25 - ].50 baht
 

per meal.
 

--Preparation of snacks by using protein food.
 

--Supply soy milk to many different schools.
 

--Supply protein foods to Laos for more than 50,000 cans.
 

The above figures are enough to show that it is time for
 

tho industry to follow our example. In this modern ages,
 



machinery could reduce the cost of production tremendously.
 

In addition, due to lack of proper machinery, we cannot
 

be sure of the following points:
 

--We may not be able to sell other by-products, especially
 

starch.
 

--Percent of yield at this point is quite low,due to
 

lack of proper equipment.
 

--Cost of labor is high when compared to the amount
 

produced. Labors are hiued at the civil service basis and
 

not at the industrial basis.
 

We
--The calculation of overhead cost is not accurate. 


have figured on 40 % of direct cost. This figure could be
 

reduced if the production is in a larger scale.
 

During the last year (October ]969-September J970) the
 

institute bought mung bean and soy bean from the Navy Welfare
 

Department at Sattaheep at the price of ].80 baht/kg. on a
 

one year contract. After September, the Navy Welfare Department
 

At that time the prices of the
has discontinued the contract. 


beans went up to 2.,50 baht/kg. At present, the institute has
 

agreed to buy from the Kasetsart Co-operation at the
 

compromised pri.-e of 2.00 baht/kg. The university promises
 

to plant the beans and provides us at least 100 tons per year
 

for the pilot project. Hence the price of the beans should
 

remain at 2.00 baht/kg.
 

In extracting protein from mung bean, starch remains by

product material. If the yield of this process is very high,
 

prices of protein would be lower. At the moment, due to lack
 

"istead
of machinery, we must separate starch by local method 


of by centrifuge. The Alfa-laval Company is considering the
 

possibility of providing us a centrifuge to separate starch.
 



Without the centrifuge the yield is only 40t.. The price of mung bean
 

starch is 10 baht/kg. In the market, pure mung bean starch to sold
 

at 30-40 baht/kg. Mung bean starch mixed with tapioca is solC at
 

J0-20 baht/kg. The price of Kaset protein is dependent on the
 

price of mung bean. I will illustrate this fact in the following
 

tables and slides:
 

KASET F.'JThIN 

Based on 240 kg. of mung bean, the product will be 40 kg. of 

Kaset protuin (80 %,yield) and 65 kg. of starch (40 % yield). 

The price of starch to be sold is 7 baht/kg4 

PRICE OF KASET PROTEIN (baht/kg.)
PRICE OF MUNG BEAN 


(baht/kg.) direct cost direct cost + 40 %
 

1.00 7.00 9.80 

].50 8.00 11.20 

'2. 12.80 17.92 

2.50 15.90 22.26 

3.00 ]8.80) 26.32 

Remarks: Protein content 60 % 

Rate of exchange 1 dollar/20 baht
 

The use of Kaset protein to make Kaset meat with chilli 

without being canned, i.e. to be eaten without being processed, 

will result in ]2 % protein (instead of 60 %). Figures on cost 

of cooking and other preparation prior to canning are: 



KASET MEAT WITH CHILLI
 

COST OF KASET PROTEIN PRICE OF KASET MEAT WITH CHILLI 

(baht/kg.) (baht/kg.) 

direct cost direct + 40 %
 

5.00 4.15 6.90 

]0.00 5.20 7.30 

]5.00 6.20 8.70 

20.00 7.25 10.]5 

25.00 8.25 11.76
 

Price of Kaset with chilli including processing are: 

COST OF KASET PROTEIN CAN PRICE = CAN PRICE 

(baht/kg.) 0.65 baht 0.35 baht 

direct direct direct direct 
cost cost cost cost 

+ 40% + 40% 

5.00 ].40 ].96 3.10 1.50 

10.00 ].60 2.24 1.30 1.82 

15.00 1.74 2.38 1.44 2.00 

20.00 ].90 2.66 7.60 2.20 

25.00 2.08 2.9) 1.78 2.45 

SOY MILK
 

Soy milk is made by the methods of Mysore and Cornell University 

1 kilogram of soy bean will yield 5 litres of soy milk. The 

followings are details of the production: 



COST OF SOY BEAN COST OF SOY MILK (baht/lltre)
 

(baht/kg.) direct cost direct cost + 40%
 

1.00 0.87 J.]2 

].50 0.97 ].36 

2.00 ].07 ].49
 

2.50 ].]7 ].64 

3.00 ].27 1.77 

Remarks: soy milk produced = 600 litres 

labor = ]6 hours
 

average cost of labor + utility + etc. = 0.47 baht/litre.
 

Cost of evaporated soy milk made by reducing three parts
 

to one part and processed in 20 oz. can (electrolytic ].00 lb./bb.
 

substance 85 lb./bb.). The cost includes the cost of the can.
 

The figures are: 

PRICE OF SOY BEAN COST OF SOY MILK (baht/can) 

(baht/kg.) direct cost direct cost + 40 % 

1.00 2.35 3.30 

].50 2.60 3.64 

2.00 2.75 3.85 

2.50 2.90 4.06 

3.00 3.20 4.48 

Remarks: production = 340 cans 

labor = ]6 hours 

FULL FAT SOY FLOUR
 

With regard to the making of full fat soy flour, I cannot
 

neglect to thank Dr. Dimler, the director of the North USDA in
 

Peoria, Illinois. He was the person who introduced the method
 

to me at the meeting in November .7969. Without this introduction
 

I would not be able to relay the knowledge to my co-workers and
 

we would not be able to make cookies the way we are making them
 



The following table contains figures of the cost of production
now. 


of full fat soy flour.
 

PRICE OF SOY MEAN PRICE OF FULL FAT SOY FLOUR
 

(baht/kg.) (baht/kg.)
 

direct cost direct cost + 40%
 

].00 2.8] 3.93
 

1.50 	 3.3] 4.63
 

5.33
2.00 	 3.81 


2.50 	 4.3] 6.02
 

3.00 	 4.8] 6.73
 

Remarks: 	 based pm 80 kg. of production 

labor = J6 hours 

average cost of labor + utility + etc. = ].8] baht/kg. 

J kg. soy bean / 0.8 kg. full fat soy flour 

'Figures 
for the cost of cookies are based on 
]:] ratio of cost 

of full fat soy flour and wheat flour. (Lysine and methionine 

are also added.) The price of wheat flour in the market is quite 

high, JO baht/kg.
 

COST OF FULL FAT SOY FLOUR PRICE OF COOKIES (baht/kg.)
 

(baht/kg.) direct cost direct cost + 40%
 

13.86
3.00 	 9.90 


4.00 	 ]0.]0 ]4.]4 

5.00 	 10.40 J4.56
 

6.00 	 10.80 ]5.12 

7.00 	 11.00 ]5.40
 

8.00 	 ]].40 ]5.96
 

Remarks: 	 based on 60 kg. of production 

labor = 8 hours 

average cost of labor + utility + etc. = 2.60 baht/kg. 



From the above illustrations it is clear that there is a
 

probability that the production could be extended from pilot scale
 

I believe that with proper machinery we
 to industrial scale. 


Zould obtain higher yield and lower production cost. 
Labor
 

since at the moment the separation of
could be greatly .ced 


The filter
starch by local method needs both labor and time. 


cloth works only when the starch has been settling in 
the bottom.
 

Similarly, in
Therefore, there i.< a waiting period and a delay. 


the process of making evaporated milk, we use 
direct heat as means
 

of evaporating milk. If vacuum evaporator is available we could
 

reduce the time and labor and will be able to control the
 

On the other hand, the whole
quality of the product better. 


set of cooker extruder is ideal while we only have parts 
of
 

the set. These parts will be suplied by the USAID. Many products
 

For example, we can
may be produced form this partial set. 

y Dr. Dimler as well as other ,roduce soy beverage as .-'o-'n 


We are also lucky to be able to recieve from the
products. 


German government, a spray dryer to make powder soy milk.
 

acnt of machinery available.
The present limitation is the 


Though our production is quite low, we still hope to operate
 

and use our laboratory as a central kitchen in cooperation with
 

the Ministry of Education, the Department of Health, and 
other
 

related institutions. The main functions of this central kitchen
 

would be to:
 

1. to provide protein food,
 

2. to demonstrate proper methods of food preparation,
 

3. to advice and try to stimulate new ideas, and
 

4. etc.
 

This plan will work only if the USAID and the consultants see the
 

importance of this central kitchen.
 

Finally, I would like to state that the importance of this
 



central kitchen is undeniable. At present, the government of
 

Thailand has many centers for different categories of people.
 

In these centers food must be provided daily. There are only
 

limited fund for food in each center. The budget is 6 baht/
 

person/day. According to the last count there are 7,569 persons
 

in 27 centers. Thus, the total amount of money; spent on food 

is ]6,576,]00 baht/year. If 50% of the budget is for supplement
 

protein food, the cost would be 8 millions bah :. This figure
 

represents only the need of one type. Another 8 schools
 

where the government must supply food are not included in the
 

above calculation. Lunches are supplied at these schools.
 

I feel that the lunch program should be plannied and operated
 

properly. Catering lunches to be demonstrated in different
 

areas should be included in this program. This institute
 

under the administration of Kasetsart University and the Depart

ment of Health are willing to cooperate with the Ministry of
 

Education in every way possible. The statement of the Prime
 

Minister that the children of today are adults of tomorrow
 

is very true. It implies that well-built children of today
 

will become healthy and intelligent adults of tomorrow. These
 

adults certainly would be able to contribute in one way or
 

another to the development of our country.
 

I hope that the experts present here will agree with me 

that the works of the institute which have starte& are of 

value and should be further supported in some way. The 

development of the programs would certainly enhance the
 

development of the nation as a whole.
 

Amara Bhumiratana
 



TUESDAY, DECEMBER 1, 1970-- MORNING Second Half 

SUMMARY CF DISCJSSION 

PPOTEIN FOOD PRODUCTS DEVELCPED IN THAILAND 

Comment by Dr. Dimler:
 

He expresses his compliment on the progress of products for child feeding
 
program and ' opes that further work will be carried on. 

!Mr. Young" 

.- cosc baht/person too high one child?; the of 6 for 

Mr. Amara Bhumiratana:
 

That is the budet of the Ministry of Interior which is the cost for the
 
whole day including raw material, cooking, and labor.
 

Comment by Dr. Combs:
 

The laboratory work should be pointed to amino acids, vitamins, minerals, etc.
 
The progress of the products would be 
 , guide for industries to produc, 

foods for feeding programs. 

Dr. Amorn Nondasuta:
 

We have the committee stud ing standard of living of Thai people, establishing
 
standard amount of food for Thai people including the suppliementary foods.
 

Dr. Combs:
 

Do you have any plan on how to approach the pregnant and lactating woman?
 

Dr. Amorn Nondasuta:
 

The plan on approaching the pregnant and lactating woman can be carried out
 
with the cooperation of both C.N.C. and M.C.H centers
 

Mr. Young:
 

What is the age of children at C.N.C. ?
 



Dr. Amorn Nondasuta: 

2-5 years.
 

1Ir. Amara Bhumiratana 

The Protein Food Development Program is the 3 year program. This has been
 

carried out already for 2 years and there is one year left. At the moment
 

the plan of expansion has been submitted to USAID to be continued
 

for the next 3 years.
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TME PROTEIN FOOD PROMOTION SEMINAR
 

I. 	 Aware of the need for the development of the food processing
 
industry in Thailand and the considerable recent advancements
 
made both here and abroad in the fields of food sciences, food
 
technology, and nutrition, and aware of the long range benefits
 
that the people of Thailand could derive from improved, nutritious,
 
protein-rich, yet inexpensive foods fabricated from indigenous
 
food sou:ces,
 

Recommerds
 
That the Government of Thailand institute the measures needed to
 
stimulate the food processing industry in Thailand to adopt new
 
technolcgies and fresh approaches in the development and commercial
 
promoticn of nutritious, protein-rich foods.
 

I. Recognizing that opportunity for the expansion of inexpensive, 
high-protein, processed food products will depend ultimately
 
on the ample availability of suitable food crops and indig

enous raw food resources,
 

Recommends
 
That the Government of Thailand:
 
a. 	Strengthen and clarify national policies pertaining
 

to food and nutrition.
 
b. 	CE.refully consider the priority needs of food and nutrition
 

i.i all aspects of national and regional planning.
 
c. Fncourage research and development and increased production
 

of high-protein vegetable food crops with special emphasis
 
given to soy and mung cultivation.
 

d. 	Explore ways of increasing the production and harvesting
 
of fish and shell fish, and expand technological utiliza
tion leading to convenient and practical preservation,
 
processing and distribution of these foods.
 

e. 	Study the problems and obstacles inherent in the raising,
 
transportation and slaughtering of live stock, and the
 
processing and marketing of meat and meat products with
 
the aim of improving the quality of these products and
 
their general availability at reasonable prices.
 

f. 	Continue to study and promote methods for increasing
 
the production and availability of marine resources,
 
fowl, eggs, meat, and milk products with due regard
 
to comparative cost relative to other sources of
 
protein.
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III. Recognizing that the most serious effects of protein deficiency 

occur in young children and that these damages may persist into 

adult life impeding the proper mental and physical growth of 

the individual and thereby limiting his capacity for develop

ment and productivity, 

Recommends 
That the Government of Thailand and its appropriate agencies 

emphasize and support programs aimed at increasing the protein 

consumption of young qhildren, and specifically recommends: 

a. The research, development and marketing of high

protein inexpensive nutritionally adequate food 

suitable for bridging the transitional period 

between breast feeding and adult traditional 
unprocessed foods; for want of a better term 
these are usually known as "baby" or "weaning" 
foods. 

b. Expanded education of the public in the benefits 

derived from increased consumption of high-protein 
foods, and in the dangers of protein deprivation 
in the young child. 

c. Support for the development and partial subsidy of 

mass supplemental feeding programs in school and 
preschool children, including the programs administered 

d. 
by the Ministry of Interior. 
Relating nutrition activities with the existing mother 

and child health program in order that the mother and 

child will benefit. 
e. Expansion of child day care centers .ith programs 

ior s1pplementary feeding of high-protein foods for 

the preschool child and education of the mothers 
in the benefits of proper diet and good nutrition. 

f. Support for programs of voluntary family planning 
so that each child of a family should have the 
opportunity for, and the benefits of, a more 

adequate and nutritious diet as well as the chance 
for education, self advancement and fulfillment. 

g. Studies into the methodology and infrastructure 
for the preparation and delivery of foods for 

institutional feeding programs, cou'sidering 
systems such as central kitchen and distribution 
by catering services. 

IV. Believing that the stimulation of greater investment and more 

innovation in the field of high-protein food processing will 
require, at least in the early years, a program of education, 
research, support, and incentives for the food processing 
industries to stimulate promotion and marketing, 
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Recommends
 
That the Government of Thailand:
 
a. 	Provide increased funding for relevant research in the
 

fields of food science, food technology and nutrition.
 
b. 	Vigorously encourage and support the development of
 

Thai institutions to introduce new knowledge in

food sciences and food technology, food economics
 
and marketing, particularly stressing development of
 
those institutions that will extend their application
 
within the Thai food processing industry.


c. 	Provide incentives to food processing firms 
to rfiL
 
investment in the development and marketing of
 
inexpensive protein-rich food products.


d. 	Support the development of a strong, viable and
 
responsible association of food industries in Thailand
 
to work with appropriate government agencies towards
 
the improvement of food processing and food products,

food promotion and marketing in Thailand.
 

V. 
 Realizing that the proper expansion of the food processing

industry will require increased vigilance and perhaps greater

regulation by the government in order to protect the responsible

investers from the exploiter and in order to ensure proper and
 
economic food value for the consumer, and at the same time
 
appreciating that overrestrictive regulation can stifle
 
legitimate efforts,
 

Recommends
 
That the Government of Thailand:
 
a. 
Review its existing laws, regulations and standards
 

pertaining to food, food processing, and nutrition.
 
b. 	Activate and strengthen a National Coordination
 

Committee of Food and Nutrition and charge the
 
committee with recommending uniform, realistic
 
standards for foods and nutrition.
 

c. 	Strengthen the quality control mechanism of the
 
competent services with adequate laboratory facil
ities and man it with the required number of trained
 
analysts and inspectors.


d. 	Actively seek the participation and advice of Lhe
 
Association of the Food Industries in the review and
 
establishment of standards and regulations pertaining
 
to processed foods.
 

e. 
Establish and enforce regulations and standards for
 
foods and nutrition that are realistic, obtainable
 
and enforcable yet not overrestrictive to the point

of interfering with legitimate, responsible expansion
 
of food industrial sector.
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VI. 	 Aware that traditional, universal foods, such as rice and other
 

grains, can be substantially improved in terms of protein quality
 

of nutrients,
 

Recormends
 
That the Government of Thailand carefully follow ongoing studies
 

in Thailand and elsewhere in reference to lysine fortification
 

of rice in order to evaluate this method fully as one of the
 

possible strategies for combatting protein malnutrttion.
 

VII. 	 Appreciating that Thailand is making significant progress in
 

the fields of the food sciences, food technology, and nutrition,
 
time that there is still limited human
re(ognizes at the same 


and physical resources in the country for developing the many
 

aspects of protein food development and promotion and therefore,
 

Recommends
 
That the Government of Thailand:
 

Continue to seek technical and material assistance from
a. 

abroad through the appropriate bilateral., international
 

and 	voluntary agencies.
 
b. 	Continue to send trainees abroad in order to perfect
 

their skills and knowledge.
 
c. 	Expand relevant job opportunities and incentives for
 

scientists, technologists and marketing specialists
 
who seek careers in these fields.
 

VIII. Appreciating the excellent cooperation and coordination that
 

exists in Thailand between the many ministries and government
 

agencies who have collaborated 4n the organization and presenta
tion of this -eminar to develop and promote protein foods,
 

Wishes
 
To compliment the Government of Thailand on this achievement
 

and to urge continued and enhanced interagency and inter
national collaboration on the many problems and challenges
 
in the field of protein food promotion and its relationship
 

to the economic development and the welfare of the people
 
of Thailand.
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Your Host:
 

Nutrition Division, Department of Health
 
Institute of Food Research and
 

Product Development,
 
Kasetsart University.
 

Sponsors:
 

United States Organization Mis4ion
 
To Thailand.
 

and
 

Department of
 
Technical and Ecpnomic Co-operation
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CCMMITT E CONDUCTING THE SEMINAR
 

Under-Secietary or representative Secretary General or represcintative 
OFFICE OF' THE PRIME MINISTER. NATIONAL ECONOMIC DEVELOPMENT BOARD 

Under-Secretary or representative Seo~tary QGqneral or representative
 
MINISTRY OF PUBLIC HEALTH NATINAL RIWEARCH COUNCIL. 

Under-Secretary or representative Secretary General or representative
 
MINISTRY OF'AGRICULTURE. BOARD OF INVESTMENT.
 

Under-Secretary or representative Director
 
MINISTRY OF INDUSTRY. BUREAU OF THE BUDGET.
 

Under-Secretary or representative Governor 
MINISTRY OF' EDUCATION. APPLIED SCIENTIFIC RESEARCH 

CORPORATION OF THAILA.ND. 
Ur'der-Secretary or representative 
MiNIS i'-RI OF INTERIOR. Rector

KASETSART UNIVERSITY. 

Chief

CENTRAL SECURITY DIVISION. Ac Hoc Panel Committee. 

http:THAILA.ND
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DirectorInstitute of Food Research
 

and Product Development,
 
Kasetsart University
 
Bangkok. 
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1. Mr. Amara Bhumiratana 	 Institute of Food Research
 
and Product
 
Kasetsart University.
 

2. 	Dr. Ainorn Nondasuta Nutrition Division
 
Dept. of' Health
 

3. Mr. Aree Vongse-Araya 	 Dept. of Community Development 

4. 	 Mr. Sombati Wongse-Prommek Department of Agriculture 
Extenision 

5. Dr. Yuwadee Karnchariathiti 	 Dept. of Teacher Training 
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PARTICIPANTS 

Represgntatives from the Royal Thal Government
 
agencies listed in page 6-Committee Conducting 
the seminar.
 

Interested persons.
 

Representatives from Corporations, Commercial
 
firms and Food producers.
 
Representatives from International agencies and
 

Institutions concerned in Thailand.
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CHA IRMAN
 

November 25, 1970 (Afternoon) Dr. K. Pengsritong, Under-Secretary,
 
Ministry of Public Health.
 

November 26, 1970 (Morning).. Dr. K. Jalavicharn
 
Diipity-Under-Secretary,
 
Ministry of Agriculture.
 

November 26, 1970 (Afternon) Dr. M. Huvanandana,
 
-Adviser to the Minister
 
Ministry of Interior
 

November 27, 1970 (Morning) *_Dr. C.Chayabongse, Dupity-Director
 
Bureau of the Budget. 

November 27, 1970 (Afternoon) Mr. S. Bunyakupt
 
Dupity-Secretary General
 
Board of Investment.
 



November 30, 1970 (Morning) 	Dr. V. Na-Pombejra
 
Director of Division
 
Industrial Economic
 
Ministry of Industry.
 

November 30, 1970 (Afternoon) 	Mr. Krit Sombatsiri
 
Director, Economic Project Div.
 
The National Economic
 
Development Board
 

December 1, 1970 (Morning) 	 Mr. Bhunthin Attakor
 
Under-Secretary
 
Ministry of Education
 

December 1, 1970 (Afternoon) 	 All the Chairmen.
 

**** ** ** ***** 
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CONSULTANTS AND SPEAKERS FROM ABROAD
 

Dr. Kalyan Bagchi
 
Nutrition Adviser and
 
Assistant Director General of Health Services
 
Directorate General of Health Service
 
Government of India
 
Nirman Bhavan
 
New Delhi, India.
 

Dr.. C.O. Chichester
 
Professor of Food and Resource Chemistry
 
University of Rhode Island
 
Kingston, R.I. 0288]
 

Dr Gerald F. Combs
 
Chief of Nutrition Program
 
Center for Disease Control
 
Health Services and Mlental Health Administration
 
Department of Health, Education and Welfare
 
Maryland.
 

Dr. Robert _. Di.ler 
Director of t'ie Northern utilization Research and Development Division 
Agricultural [lesearch Service 
U.S. Department of Agriculture
 
Peoria, Illinois
 

Dr, Martin J Forman 
Director of the Nutrition & Child Peeding Service 
Officeo o. on :Linger, cpaxtirent of State 
Agency for International '.evelomnent 
Washington. 

Dr. Stanley Gershoff 
Professor of Nutrition 
Department of Nutrition 
School of public Health 
Har;.ard Kniversity 
Cambridge, .:ass. 

Dr. Yujiro Harada 
Special Secretary of Executive
 
Director of KVowa 1,Hakka
 
Kogyo Co., Ltd.
 
Japan
 



Dr. Fredric W. Hill 
Chairman, Department of Nutrition
 
University of California
 
Davis, Calif.
 

Dr. Francis iforan 
Director of Research
 
Archer Daniels Midland Company
 
Decatur, Illinois.
 

Mr. John lurley 
Professional Associate, Office of the Foreign Secretary
 
National Academy of Sciences.
 
Washington, D.C.
 

Dr. G.D. Kasiotis
 
Senior Officer, Protein Food Development Group
 
Nutrition Division
 
FAO
 
Rome.
 

Mr. S.E. Kroon 
Che!:ical Engiin er 
Diplomated Economist
 
Alfa-laval AB
 
Sweden
 

Mr. "I. Littlewood 
Associate Director (Science)
 
Office of Science and Technology 
Agency for International Development
 
Washington D.C., 20S23. 

Dr. C.C. Loo 
Manager of Product Development 
International Division
 
Carnation Company
 
Los Angeles, Calif.
 

Dr. Milton R. McRoberts
 
Pegional Nutrition Officer 
FAO
 
Bangkok, Thail and 



Mr. N. Muramatsu
 
Amino Acid and Pharmaceutical
 
Division of Ajinomoto Co.
 
Japan.
 

Dr. Hans-Dieter Payer 
Kohlenstoffbiologische 
Forschungsstation e.V. 
46 Dortmund 
Bunsen-Kirchhoff-Str. ] 3 
Germany. 

Dr. John Perryman
 
Faculty of University of Colorado in Food Nutrition Education.
 
Consultant Brazil Government
 
"Penv.r, C'lora'..
 

';r. Leslie Young 
International Marketing Director
 
Mars Incorporated
 
U.S.A.
 

Others:
 
Mr, Aoki
 
Dr. Tan Boon Chiang
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Dr. Sombun Phong-Aksara 

Dr. Pradit Cheosakul (on behalf of Prof. Insee Chandrastitya)
 

Dr. C.L. Wrenshall
 

M.C. Chakrabanchu pensiri Chakrabandhu 

Mr. Chira Bhanubongse 

Mr. Charoon Sriboonruang 

Dr. Amorn Nondasuta 

Mr. Amara Bhumiratana 
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TLI'RSDAY "'r'TF :'OVE.BER 26,!70 

S,.r. Ai'TCHESTER 
JOIIN 12,,Th,-, 

- P:7. : 2'II } O: 

"V?.l..P. iAPSIOTIS 

THURSDAY AFTERNOON NOVEMBER 26,1270 

- DR. G.D. KAPSIOTIS 
- DR. FPFDRIC C. HILL 
- r F!'-!D F. f',"rIT 

!T. C. ., CHICESTEP. 

FRIDAY MORNING NOVEMBER 27, 1970 

- DR. ROBERT J. DIMLER 
- DR. GERALD F COMBS 
- DR. lILLIAN LITTLEWOOD 

,.,' "' TN FORMAN 
FRIDAY AFTERNOON NOVEMBER 27, 1970
 

- DR. i:TLTON R. LLRTS 
- DR. C.C. LO0 
- 'R. SVEN-ERIC KROON 

DR. GD. KAPSIOTIS 

MONDAY MORNING NOVEMP.R 30 1E;70 

- Di.. -,,],N PERRYMAN 
DR. P...,DIRIC W. HILL 

- I '". "ALYAN BAGCHJ 
D,'. ,.AS-D-ETER PAYER 



1970
MONDAY AFTERNOON NOVEMBER 30, 


- DP. FVNCS HORAN
 
-PP. 2.. ,APSIOTIS
 

- D. C.C. LO
 
- '.,.7'NI; PERRYMAN 

S .
 
- MR. LESL.E YOUNG
 
- .f.H. MAPRUMATSII
 

- ; ... 

TIJESD.Y HONING DECEMnER 1, 170 

KW *i F . WAS
 

-*'". .A;:-0:ETEP PAYER
 

-.. LESLIE YOUNC
 

-iDR. ROBERT ,1.FIMLER
 

-

TUESDAY AFTERNOON DECEMBER 1, 0!;70 

Summing up the Feminar, Tepoit submitted to 
Ghun ying Anphorn Meesock -Participants for Discussion. 
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Dr. Yujiro Harada 

Dr.Ryoichi Shimomura 

Mr. Herman W'.Kuiper 

Kyowa Hakko Kogyo Co., 

Kyowa Hakko Kogyo Co., 
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Ltd. 

Ltd. 

V,. Mrn .C. Liang Safa Provision Industries Co. Ltd.
 

, Mr. Gregg Gilbert Foremost Dairies Co. (Bkk.) Ltd.
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