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I. SUMMARY

Ore of the major objectives of the team was to analyze and review

cost figures affecting thz sales price of the new soya-based Actamine to

-the GOM. The actual price paid by the GOM is DH 5-/kg = $1.30/kg. Since

the MOH ie¢ interested in providing a nutritious, low-cost weaning food to

malnourished infants and children, efforts should be made to reduce the

price of Actamine.

Recommendations were made which could be implemented in a relatively

short period of time.

1.

On the basis of rough calculations provided by the MOH, USAID, and SEPO,

4

the purchase price to the GOM could possibly be reduced by about 20% to
about DH 4~/kg if the GOM considered purchasing a minimum tonnage from
the manufacturer SEPO to bring fixed costs such as amortization, admini-
strative expenses and operating costs to a realistic level.

It was estimated that the minimum tuuac;> would be between 600-800 tons
of Actamine per year. This would represent 65-90% plant capacity cal-
culgted on a 400 kg/hr production rate and an 8 hour working day.
Additional reduction from about DH 4.;Ag to about DH 3.-/kg (a total of
40% from the original sales price of DH 5-kg) could possibly be con-
sidered if through protective tariffs or other means, production of the
weaning food could be further increased by several hundred tons per year.
The process used by SEPO lends itself to a 24 hour working schedule.
Operating costs and fixed costs would decrease accordingly.

On a mediua to long term basis, reduction of raw ﬁaterial costs by
formulation changes we.e considered.

A reduction in milk solids from 20% to 5% affected a savings Jflabout

DH 0.46 /kg the;éby decreasing the cost from DH 5.-/kg to DH 4.54/kg.
[ A ’

In this calculation 'no other savings wera included due to improved
o :

operating and administrative management procedures.



4.

A reduction in milk solids coupled with an increase in fat content to
6X was another formulation change. In this case, raw material savings
were about DH 0.14/kg which would reduce the cost of Actamine to the
GOM to DH 4.86/kg.

A completely different approach was suggested in which international
donors would consider providing raw materials or processed foods to the
GOM. Raw materials such as donated Non-Fat Dry Milk provided by the
World Food Program (FAO) or wheat flour provided by PL 480 Title II
could conceivably reducé the raw material costs of the present or
modified formulations. Wheat-Soy-Blend could be mixed at given propor-
tions with Actamine and thereby reduce the total costs of the weaning
food to the government. These options are long rauge and require con-
siderably more planning. A summary table will provide theoretic cost
calculations. It should again be emphasized that commitments by the GOM
should be considered to purchase enough local food in order to maintain
the plant capacity at a minimum level,

Sumﬁary Table of the Effect of Donated Commodities and Processed Foods
On Raw Material and Total Calculated Costs

tActual or Cal-
sculated Costs

! Raw material

Action . Formulation ; cost per :Paid by GOM
: . : Kg in DH . Kg in DH

No substitution : Present ¢ 1.887 : 5.0

Substitution of NFIM : Present < 1.087 : 4.2

Wheat flour . Present . 1,528 . 4,64
NFDM + Wheat flour . Present . 0.728 : 3.84
Addition of 257% WSB . Present . % ' : 3.85
No substitution (see text) .Formula A : 1.428 : 4.54
Substitution of NFDM .Formula A . 1.228 : 4,34
Wheat flour .Formula A . 0.958 : 4.07
Wheat flour + NFDM .Formula A . 0.758 : 3.87
Addition of 25% WSB .Formula A : - : 3.51

*Since WSB is added the production costs for blending are estimated at

DH 0.10 kg. The calculation for total cost is based on the following:

25% of DH 5.-kg = DH 1.25 = DH 3.75/kg

! + 0.10
3.85



Several other options are discussed in the report itself and cost
csitimates were made for them,

In conclusion, short term and long term suggestions were made to the
GoM to reduce‘cosc 0L Actanine withwut aifiecting the nutritional quality and -
acceptability of the food. If formulation changes were considered, pilot
plant runs, acceptability tests in hospitals, MCH centers, and in selected
market areas should be conducted. Even though a theoretical nutrient content
can be calculated it would be advisable to run a complete analysis of the

new formula.
II. INTRODUCTION

USAID/Rabat is interested in assisting the Ministry of Health1(MOH) of
the Royal Government of Morocco (GOM) in its effort to expand the activities
of a project in Marrakech, as the VDMS project. It is a pilot.house-
hold distribution project (Visite a Domicile de Motivation Systematique)
which has provided family planning services and information in the Marrakech
region to urban and rural women. The service package of this pFoject has
consisted of the distribution of contraceptives for males and females, oral
rehydration for infant/child diarrhea, iron plus folate tablets for women in
the third trimester of pregnancy, and immunization shots. In addition to thest
services the paramedical staff provided information to women on family
planning. |

The pilot project which started in 1978 was quite successful and the
MOH and USAID decided to consider a project expansion by extending the
cbverage of services and information to other regioné and by including a new
component in it. This component could be a nutrition component which would
prcvide free distribution of a locally processed weaning food, suchas
Acﬁamine, to severel&ﬁmalnourished infants and children between the ages of

about 5 months to app&oxiﬁately 5 years, It was suggested to consider



incorporation of this activity into the next 5-year plan period starting in
September 1980. One difficulty in implementing this program was the high
cost of tle 19ca1 weaning food Actamine which was quoted as being sold to
the MOH for Dirham DH 5.-/kg = $1.31/kg (1 U.S. dollar = 3.83 DH).

As a consequence, the Mission requested assistance from AID/W and USDA
to identify consultants who were familiar with nutrition planning activi-
ties, weaning food product and process development, an& markeéing. A team
of three ucubers was selected having these qualifications. Members of the
team arrived between June 23 and June 25 in Rabat for a TDY of about 10-14
*.days. 4

At the first meeting with the GOM, the MOH informed USAID and the team
members that the company manufacturing Actamine has been considering closing
production facilities at the weaning food plant since product purchases
du;ing the last 4 years were far below expectations and plant capacity.
Negotiations between the various ministries (MOH, Ministry of Commerce) on
one side, and the producer on the other were in progress with fhe aim to
keep thé plant cperational and maintain production. The MOH requested that
USAID and the team members study the technical question related to product
quality, marketing, nutritional iﬁpact, and product cost and provide recom-
mendations on these subjects. The Ministry considered the stopping of
production of a local weaning food as an unacceptable solution.

Objectives

As a result of this meeting the following objectives were defined:

}. Recommendations for options to xeep the manufacturing plant open and
operational.
2; Recomuendations of alternatives for cost reduction of Actamine for short

and long term planning: (Product formulations, substitution of ingre-

dZents, processing costs, ete).



3. Examination of nutrient ‘wtent of Actamine formulations suggested
under (2).

4, 1Identification of tarpet groups (infants and children) who snould par-
ticipate in selected nutrition feeﬁing programs., '

5. Review of successful nutrition interventions.

6. Identification of the most appropriate marketing strategies to permit
cost effective distribution of Actamine through institutioﬁal and/or
commercial channels.

7. Recommendztions of options to expand VDMS project activities and include

a nutrition component into the project.

ITII. ACTAMINE
History

In 1972 a project was approved by the GOM and three UN agencies, FAO,
UNICEF, and WHO to manufacture a low-cost nutritious weaning food in Morocco
using as many locally grown ingredients as possible. (Annexe 1)

According to this agreement, the.GOM assured the obligation to execute
the project and the UN agencies provided grants for the purchase of manu-
facturing equipment and assigned experts to assist in research, development,
quality control, and marketing of the proposed weaning food. The agencies
provided limited assistance in the purchase of selected ingredients and
commodities (skim milk powder) for a given period of time. Thé parties
selected the Societe d' Expioitation de Produits Oleagineux (SEPO) as the
manufacturing unit and a plant was built with the assistance of Buehler
Cﬁrporation who designed special equipment for the selected processﬂ

ﬁr. Aldo Buffa, ﬁNICEF, together with qther scientists and'specialists

“

~ ddentified the process which wasapparentiyalready used or considered in



other Near Eastern countries, Algeria, Tunisia, and Turkey. Excerpts of
a paper published in 1967 describe the process of the suggested Moroccan
food. (Annexe 2)
Name

The product was named Actamine and was registered as a trade mark.
Formulation

When production started in 1976 the formulation as worke& out by UNICEF,

SEPO, and the MOH was:

Soft wheat flour 25%

Lentil flour 23%
Chickpea flour 21%

Non Fat Dry Milk 15%

Sugar (granulated) 15.3%
Calcium carbonate 0.5%
*Vitamin mix 0.1%
Flavoring 0.17%

100.0%
*The vitamin mix consisted of:

Vitamin A : 2,000 1U
Vitamin D ) 40C 1U
Vitamin B, (Riboflavin) 0.80 mg
Niacin " 5,00 mg
Vitamin By (Pyridoxin) 0.50 mg
Vitamin C 50.00 mg

A diastatic enzyme was added as an aid to facilitate the‘breakdown of
starch particles of the cereal and legume components into lower molecular
welght carbohydrates.
' Different formulations of Actamine were provided by othef agencies
which'varied conside:ébly from that provided by the manufacturer. They are

not included in this report but are available on request,
LN .Aj‘ R .



Process

The process consisted of blending the different flours (soft wheat,
lentil and chick peas) with the diastatic enzyme in a mixer, adding cold
water to the mixture to farm a dough which had a moisture content of about
38%, extruding this dough through the nozzels of a spaghetti-like press.
The extruded material formed thin flat pieces about % inch wide, % inchlong,
and 1/8 inch thick. The extruded material was conveyed into a steam bath
where the particles were steamed-for about 15 minutes, reaching a tempera-
ture of approximately 80°-859C and a moisture content of about 55% to gelatinize
the wheat starch and precook the lenti’ and chick pea flours. Afaer
steaming, the "precooked pasta" was dried in the ribbon dryers at teméera-
tures from 80°C to 90°C for about 2 hours., ‘The dried material was ground
into a powder and the other pulverized ingredients, such as milk powder,
sugar, vitamins, minerals and flavor, were mixed with it. The finished

product was packaged into 750 g heat sealed paper pouches.

Packaging Material

The packaging material used for the 750 g packet consisted of a paper
bag 1inéd inside with a 1 mil thick polyeﬁhylene film., The PE film permitted
the package to be heat sealed. Twenty packets at 750 g were filled into a
carton for distribution to the MOH warehouses and selected hospitals.

The packet had a white background and composition, directions, and
other instructions were printed in blue on 2 cide panels in Arabic and French.
The main panel showed the name of the product ACTAMINE in both languages.

Production

Production figures indicated that a total amount of 1,223 metric tons

[

(MT) were produced from the start of production in 1976 to June 1980.



The yearly break-down is given below:
Year 1976 1977 1978 1979 May 1980

Production in metric tons 140 513 570 0o 0

Storage and Distribution

The product was stored in the manufacturer's warehouse, in warehouses
controlled by the MOH, and in storage rooms of selected hospitals, The
stock was distributed until early 1980 when it was exhausted.,

IV. "NEW" ACTAMINE

SEPO developed a new formulation in 1978 and pilot runs w___ ____ to
test product acceptability and process conditions., Product formulation was
'Epproved by UNICEF and samples of the new Actamine were given to the
Pediatric Division of the Chlildren Hospital where acceptability tests were
run under the direction of Professor Sebti. Apparently the new product was
highly acceptable and no adverse reactions were observed during the feeding
trials at the hospital.

Name
The product's name was not changed.
Formulat{on

The composition of Actamine was changed in this new formulation.

Defatted soybean meal replaced chick pea and lentil flour as a soirce of

protein, The formulation was as follows:

Soft wheat flour 427
Defatted Soybean meal 227%
Non Fat Dry Milk rowder 207
Sugar, granulated 15.47% (15.3%)*
Calcium carbonate 0.4% (0.5%)*
-Fhyitamin mix 0.1%
Flavor 0.1%
100.07%

*Srme documents indicate a slightly modified composition, le. a decrease of
suger frem 13.4% to 15.3% and an increase of calcium carbonate from 0.47 to

0.5%. (Annovc 3)
**Composition of thne vitamin mix was identical with that reported in the

old formulation.



Nutrient Content and Analytical Data

In Annexe 4, a complete analaysis of the new Actamine formulation is
given in‘éetail. It indicates that the product has a better PER,Biological
Value, and NPU than casein, that its érotein content wés appréximatel& 232;’
its moisture about 47 and the fat content quite low at 1.2%. The caloric
value was in the area of 350 K Cal/l00 g. Results of trypsin inhibitor and
urease activities indicated that antiphysiological factor present in raw
soybeans was destroyed. The analysis of amino acid pattern showed that the
content of the 10 essential amino acids of the sample compared well with the
‘FAO Reference Protein pattern.

In summary, the new product was highly nutritious. Only the fat content
was low.

Process

The manufacturing process of new Actamine was identical with that used
for the old formulation. In this process, defatted soybean meal was mixed
with wheat flour, moistured to form a dough, extruded, steamed dried, ground
to a powder and mixed with the remaining ingredients and vitamins.

Packaging Material

The packaging material was hot changed. It consisted of the same paper
pouch lined on the inside with polyethylene. Although the composition was
different from that of the old formulation, no modifications were made on
the pouch concerning composition and directions.

Production

At the time the team visited SEPO on June 26, 1980, the plant was
running and the first production was in progress in which the new formulation
was processed, Accofding to the technical staff, no problems were encountered

due to formulation chéngeé.
S
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Process conditions such as water addition to form the dough, tempera-
ture at which the "pasta" was stcamed and dried were identical with those
reported for the original formulation. This was the first order for 1980.
It amounted to 90 metric tons and it was estimated that about 10”da§s were
required to produce this quantity.

Storage and Distribution

As before, 20 packets were sto'ed in one carton at the plant's ware-

house. This is the first time the new Actamine will be distributed to the MOH.
V. COST REDUCTION ANALYSIS

A major objective of the team's task was to analyze the components which
have an effect on the total cost of Actamine and to provide recommendations
for cost reduction without affecting the over-all nutritional quality and
acceptability of the weaning food.

The evaluation 1is, therefore, divided into several parts. In the first
part, cost factors which affect tle present formulation will bé analyzed,
and in the second part, alternative formulations will be considered to cut
costs of raw materials or ingredients. Consideration will also be given to
possible process changes.

Cost Analysis (Presently Manufactured Product)

Theoretical Cost Price: SEPO provided the team with a document

detailing the different costs required for the production and sale of the
soya-based Actamine. It is entitled "Theoretical Cost Price of Actamine 5
Exploitation 1980." It represznts the most up-to-date calculation of all
c;mponents required for production, marketing, and sales. (Annexe:5) This
documént provided infé;mation on current raw material prices. Calculation

for fixed costs such as administrative costs were based on an annual
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production rate of 190 T, i.e., about 22 production days for three 8-hour
shifts, if a production of 400 kg/hr were maintained. It ig on this basis
that the technical staff of SEPO calculated the capacity of about 3,000 tons
per year. The cost is broken down into:
1. Raw materials
2. Packaging
3. Menufacturing costs
a. processing
b. general plant expenses
€. cost f-or bacteriological analysis
4. Administrative costs
5. Amortization
6. Conmercialization
According to these figures, 1 kg of Actamine delivered to the MOH would cost
DH 6.102. However, the meaufacturer is selling the product to the GOM at
DH 5.00.

In Annexe 6, the different cost components were rearranged and combined,
Costs for commercialization were no longer included, Analyzing the data from
Annexe 6, it can be stated that the expenses incurred for manufacturing and
analytical services seem to be high.

In tne column of fixed costs, amortization and administrative costs

were elevated. This could be expected since the calculztions were based on

a yearly production rate of 190 T instead of 600-800 T minimur: calculated by
the team as the amount needed for the process to be viable, In the next
chapter the different cost items will be analyzed in depth.

Variable Costs

Raw Materials Costs: Comparison of current prices paid for specific

commodities in Morocco and the U.S. showed that in general prices were
slightly higher in the U.S. for soy, mil« solids, and sugar and a little
lower for wheat flour. As a consequence, theoretical raw matefial costs of
an Actamine produced inithe b.S. would probably be slightly higher than that

manufactured in Morocco. (Annexe 7)
b Fa
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Packaping Material

The cost of the paper pouch used in Morocco for packaging 750 g of
weaning tood is relatively high when compared with a 3 mil polyethylene
plastic pouch. (Annexe 8) It is 9 cents 'pouch vs. 3 cents/plastic pouch.
Cursory evaluation indicated that the paper pouch is a weak package when it
was compared with a 3 mil thick plastic pouch. Experience showed that
cereal-based weaning foods packaged in 3 mil plastic polyethylene pouches
had a satisfactory shelf life.

No significant comments can be made on the cost of cartons. Baler bags
.are used in other USAID program instead of cartons, and may reduce‘packaging

costs.

Manufacturing Costs

The manufacturing costs include processing, bacteriological analysis
and cost for the utilization of the plantt The last item was calculated on
the basis of 190 tons yearly production given in Annexe 5. The total cost
for manufacturing without services for analysis, packaging, and commerciali-
zation i1s 5.312 Dirham. This seems to be high at first sight. It must be
remembered that the dry material is brought to about 55% moisture and
reduced to 4-6% which requires a considerable amount of energy in form of
steam and electricity. However, comparison of manufacturing costs in
other developing countries and with different processes warrants a second
look at manufacturing costs.

Analyticat ~tvices

The cost of 0.35 DH/kg for bacteriological analysis is certainly exces-
sive. On the basis of inquiries in the U.S. it was found that the cost of
bacteriological analysés, also very expensive, can be cut considerably by

elther preplanning sampleléollectibn or establishing a bacteriological lab-
N

oratory in the plant if a great number of samples must be analyzed.
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A consulting laboratory in the U.S. would charge 4 hours at $38/hour
for 1-4 samples per day = $152. It 190 T were produced in 22 working days
and 4 samples were collected per day, the total cost per kg for 190 tons
would bLe 50,0170 vur $.G67 Dy and uoi 0.33 Di/kg. The Dativriolugical
analysis would include measurcment of all the microorganisms enumerated in
Annexe 9,

Fixed Costs

Annexe 10 shows a break down of costs comprised in the different
categories. 1In the column on amortization, the equipment purchased by
UNICEF is amortized over a period of 7 years. It is common practice iq
other parts of the world to amortize plant equipment over a period of 10
years or at 10%Z per year. Furthermore, it is not clear vhether or not SEPO
or UNICET should amortize the equipment. This is a d-cision which is out-
side the scopc of this assignment but a cost review could materially reduce
the over-all cost of Actamine.

Another way to cut fixed costs is to increase production to an accep-
table level. .

Comments
An objective cost evaluation and analysis of a product and process
based on submitted data which can not be verified in the short period of
time allotted to this project is a difficult assignment. Therefore, only
the following general conclusions can be drawn.
1. Tt seems that considerable savings can be achieved if the plant were
utilized to a greater extent than it is at the present time. This
would permit a consiﬁerable cost veduction of the amortizaéion costs

and administrative expenses.
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2. Manufacturing costs and specifically costs for analytical services, can
be reduced significantly, It has heen our experience that cost for
labor, supervision, consummables, and process commodities and mainte-
nance arc usually within the range of 8-15% of the costs of raw materials.
This rule applies to different processes. In the case of Actamine pro-
duction, manufacturing, znd costs for analytical services, account for
437% of the raw material which is far higher than observed‘in any project.

3. If it were acceptable to compare prices of Title II commodities produced
by U.S. private industry with the price at which Actamine is sold to the
GOM, it can be concluded that a price reduction of Actamine should be
considered. Raw material costs for U.S. commodities and Actamine are
fairly similar (Annexe7). None of the products mentioned exceed the cost
of $0.50 or more than DH 2.-/kg for FY 1980, 1981, (Annex- 11)

Conclusions
Since it is not possible to provide hard figures on the basis of informa-

tion given to us, a realistic cost price of soy-based Actamine éan only be

estimated. On the basis of long timé ckperience it is felt that a cost price

of approximately DH 4,-per kg cf Actamine (which is a reduction of only 20%

from the agreed cost price) will Be a reasonable compromise and will still

permit the manufacturer to make a realistic profit. This price would still
be much higher than that of Title II commodities including transportation.

These commodities were produced by private industry for distribution by the

USG.
VI. EFFECT OF DONATED COMMODITIES ON RAW MATERIAL COST

It is assumed that the present formulation developed by UNICEF will not
be modified. 1In this analysis, consideration will be given to reduce the
. )
cost of raw materials by’accepting grants from international domors for the

purchase of selected commodities or ingredients.
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Nen Fat Dry Milk Powder (NFDM)

1t can be seen from Annexe 5 that NFDM costs amounted to DH 0.800/kg
Actamine. If the WFP would provide NFDM through a grant, raw material costs
of the present formulation of Actamine could be reduced to DH 1.087/kg..w 7
Wheat Flour

If wheat flour purchased in Morocco could be substituted for Wheat flour
provided by PL 480 Title II co>mmodity, the raw material cost of Actamine
would decrease to DH 1.528/kg.

Non Fat Dry Milk Powder and Wheat Flour

Replacement of both wheat flour and NFDM by donated commodities would
bring the raw material cost of Actamine down to DH 0.728/kg.

Comments
Raw material cost reduction of Actamine through grants provided by

international donors will require long term planning, i.e., 1-5 years.
VII. EFFECT OF DONATED PROCESSED FOODS ON TOTAL COST OF ACTAMINE

Title II - Wheat-Soy-Blend (WSB)

Consideration can be given to reduce the over-all cost of Actamine by
‘blending it with processed foods pfovided under Title II.

Tf the assumption_pnuld be made that the GOM would purchase a minimum
tonnage of Actamine from SEPO at a reasonable price in order te¢ reduce pro-
duction costs and overhead to a realistic figure, the total cost of Actamine
can be further reduced by mixing it with Wheat-Soy-Blend.

Wheat-Soy-Blend, a nutritious food enriched with vitamins and minerals,
would probably mix well with Actamine since its composition is fairl§;

gimilar to that of the iocal weaning food.
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Assuming a blend of 75% Actamine and 25% Wheat~Soy-Blend, the total
cost of Actamine would be rediced by 25% from the actual price of DH 5.-/kg
to DH 3.75/kg. 1f the price of Actamine were reduced to DH 4-/kg the
incorporation of 257 Wheat-Soy-Blend Qould reduce the cost to the GOM to
DH 3.-/kg.

Although no problems are anticipated with this approach, acceptability
tests would be recommended.

Comments

Cost reduction of Actamine by blending it with WSB will require long
.term planning, i.e., 1-3 years.,
Conclusions

Substitution of selected raw materials with identical products provided
by international doncrs would considerably decrease the raw material costs
of Actamine. The same conclusicn can be drawn 1f Actamine were mixed with
processed Title II commodities such as Wheat-Soy-Blend. Reduction in
operating costs and overhead would not be achic until a minimum tonnage

of Actamine would be purchased by the GOM.

VIII. EFFECT OF FORMULATION CHANGES ON RAW MATERIAL COSTS

Reduction of Non Fat Dry Milk (UFDM)

So far consideration has only been given to reduce the cost of Actamine
by providing suggestions for process and administrative cost reductions.
Iﬁ this analysis, an attempt will be made to reduce the cost of the weaning food
by suggesting a modification of the formulation without changing the nutri-
tional quallty and acceptability of the food. This suggestion'musélbe
evalvated through a pilot run to establish acceptability of the food and

nutritional quality tﬁrouéh.analysis. It is suggested to reduce the non fat
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dry milk percentage from 20% to 5% and increase both wheat flour and sugar

to make up the deficit. The formulation suggested would be:

Soft wheat flour 55%
Defatted soy macal 227
Non Fat Dry Milk Powder 5%
Sugar, granulared 17.47
Vitamin mix 0.4%
Calcium carbonate 0.17%
Flavor _0.1%
100, 0%

The theoretical composition of the sugpgested formulation would be
assuned that the process conditions were not changed and ‘the product had a
‘moisture content of 4% as follows:

Protein 20.2%; Fat 1.3%; Carbohydrates 72%; Ash 2.57. K Cal/l00 g = 370.

Cost for raw materials using the costs prices in Annexe 5 would amount
to DH 1.4283, a reduction from the present formulation of DH 0.4587/kg.

The theoretical amino acid pattern will be reported by Ms. Carol Waslien.

Increase in Fat Cont. it

Analysis of several weaning food formulations discussed in this report
showed a low lipid content varying féom 1 - 1.5%. Fat increase permit an
increase in caloric density of thls preparation, a goal which has been
supported and recommended by many nutritionists. Furthermore, in the develop-
mert of local recipes, small quantities of fat were added to thick porridges
or soups to make them more tasty. Title II commodities designed o be c¢on-
stue. <5 dietary supplements by infants and small children show a composition
of about 6% of fats. As a consequence, the next formulation change suggested
was an increase of fat from 1.3% to 6% by addition of vegetable 0il. The

following formulation was suggested.
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Soft wheat flour 52,77
Defatted coy meal 22.,0%
Non Fat Dry Milk Powder 5.0%
Vegetable 0il (soybean o0il) 4.7% (by weight)
Sugar, granulated 15.0%
Vitamin nix - 0.4%
Calcium carhonate 0.1%
Flavor 0.17%
100.0%

Assumed that the same procuzs was used, the theoretical composition would
be as follows: about 4% moisture, 6% fat, and approximately 207 proteins.
Raw material costs on the basis of figures given in Annexe 5 would be
DH 1.743/kg or a reduction of DH 0.144/kg from the formulation prgsently in
\use. ‘
Conclusions
Formulation changes can be endless. 1In this assignment the assumption
has been made that the same raw materials will be incorporated into the formu-
lation as those recommended by U.JICEF. It is still possible to reduce raw
material costs slightly and maintain the nutritional quality. Experience has
shown that addition of fat will often improve mouth feel. It is therefore
anticipaced that the acceptability of the weaning food will not bhe decreased.
Any formulation change must be tested in the plant and pilot runs should be
made to evaluate process changes and product acceptability of the new
formulations.

IX. [EFFECT OF DONATED COMMODITIES ON RAW MATERIAL COSTS

Cost reduction in raw materials can be achieved by changing the formula-
tion. It was assumed that the choice of ingredients would not be altered
since they were approvea by UNICEF. 1In this analysis consideration will be
given to obtaining rawlmaterials through grants provided by international

donors.
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The following two formulations will be analyzed.

FORMULATIONS
"Ingredients A B
Soft whrat flour ' 55.0% 52.7%
Defatted soy meal 22.0% 22.07%
Ron Fat Dry Milk Pcwder 5.07% 5.0%
Sugar, granulated 17.4% 15.0%
Vegetable oil (soybean o0il) - 4.7% (weight)
Vitamin mix 0.4% - 0.4%
Calcium carbonate 0.1% 0.1%
Flavor 0.17% 0.17%
100.0% 100.07%

Cost reduction will be summarized in the following table for the substituti-
tion of Non Fat Dry Milk, whoat flour, and vegetable oil purchased either
through the World Food Program or PL 480 Title II commodities.

Summary table of some options to reduce costs of Actamine raw materials.

Ravw macerial costs per Ke in DU

FORMULATIONS

ACTION . A B
No substitution 1.428 1,743
Substitution of: i

Non Fat Dry Milk ' .228 1.543
- Wheat flour : 0.958 1.292
Wheat flour and NFDM 0.758 '1.092
Wheat flour, NFDM, and vegetable oil - 0.922

Conclusions:
Considerable cost reduction in raw materials can be obtained if the

formulation itself is found to be of high nutritional quality and acceptability,
X. EFFECT OF DONATED PROCESSED FOOD ON TOTAL COST OF ACTAMINE

The formulations A.and B can be further modified by mixing certain
quantities of Whuat-Soy-Blend with these formulations. As an eﬁample, 75% of

either formulation A or B could be mixed with 25% WSB. The following theo-
P .
retical costs can be estaplished on the basis that the raw material costs of

l

the new formulation will affect the price of the finished food.
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‘Raw material cost Actual Cost Calculated cost

¢ per Kg in Dy ¢ paid by GoM . to oy through

: ‘ per Kg in py - addition of 75%
FORI\TULATTOHS . : : WSB
Present formulation: 1,887 : 5.0 : 3.75
Formulation A : 1,428 : 4,55 s 5.41
Formulation g : 1.743 : 4.85 : 3.64

: : :

Commentg

would be stil] lower,
XI. ACCEPTABILITY OF ACTAMINE

Studies which were carried out to determine product acceptability were
difficult to find. Only one study which wil] be reported by the marketing
Specialist indicated that dirferent flav;rs Were tested by a marketing group
and results are quite limiced, Accordiﬁg to information given to us by the
medical staff ar hospitals apd Nurses at the Mcy clinic, the product (old
one) was quite acceptable when it was mixed with soup stock, vegetables, or
fruits and glven as g thicl porridge to infants or babies, The new formula--
tion seemed to pea €ven more acceptable due to the Presence of high amounts

of milk ang soya.
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would be distributed through MCH centers on a take-home basis, recipe
development will be required and possible changes of packaging material

may be needed.

XIII. CONCLUSTON

This repurt deals primarily with an analysis of cost factors on the
basis of figures provided by the MOH, SEPO, UNICEF, USAID, andtprivate
individuals.

Recommendations were given to the GOM for their consideration and they
‘were described in the summary and in detail in the report. Many cdlculations
were theoretical and based on assumptions to be verified. However, these
calculations served as guildelines for the discussion of the problem. It is
believed that the cost price of Actamine could be reduced considerably if
an agreement would be reached between thbe GOM and the manufacturer in
defining the minimum production tonnage of Actamine. This would permit the
plant to be operational, the process to be reasonably priced, aﬁd the fixed

cost to be realistic,
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Plan d’opérations pour

LA PRODUCTION AL MAROC
D'UN ALIMENT POUR ENFANTS

Le Gouvernement de Sa Majesté le Roi du Maroc. dé-
]

nomme ci-apres « le Gouvernement »,

L'Organisation: des Nations Unies pour 'Alimenta-
ton ct I'Agriculture, dénommdée ci-apr*~ « la FAQ »,

L'Crganisation Mondinle de la S..té, dénommée ci-
apres « 'OMS .,

Le Fonds des Nations Unies pour IEnfance, déncm-
mé ci-aprés « 'UNICEF »,

Désireux de parvenir 3 un accord mutuel sur ce pro-
Jet et notamment sur les objectifs de celui-ci et les respon-

sabilités qu'il revient 3 chaque partie d’assumer en con-
séquence, '

Déclarant qu'ils désirent s'acquitter de ces respon-
sabilités dans un esprit d’étroite collaboration,

SONT CONVENUS DE CE QUI SUIT :



ARTICLE |
DEFINITION DU PROJET

Lo présent projer o pour objet la production d'un aliment de savrige bon
varché et ricke en protéines. exipeant la mise ¢n place d'un équipemznt in-
dustrie! approprie

ARTICLE Il
BASE DES RELATIONS

I, Les accosin Ae hase vonelue entre o Convervement ¢t les Organismics In-
: . R )

ternationaus pacticinant au projet délinisTAC s relations entre le Gouver-
neinent et ces Orgoanismes pour l'extéeution de ce proiet, et les articles du
présent plan dopdérati ;s aoivent Ctre inte: prités a la lumiere des dits accords.

20 La respontobilind ginlrale de l'exécution du projet incembe au Gouvernement
Marocain qui assumera les obligutions dicrites 4 VArticle X ci-dessous.

. L'UNICEF sengace a préter son concours a o réalisation du projet confor-
mément a 'Anrticle VI ci-dessous,

4+ La FAO ct I'CMS conribreront au projet seion les dispositions des Articles
VII et IX ci-dessous.

ARTICLE 11
IMPLANTATION DU PROLET )
X

Le Gouvernement, responsable de lexécution du piojet a. en accord avec
FUNICEF, 'OMS ¢t in FAQ, retenu comme suppot technique, commercial et
fmancier du projer ia Socilté d Exploitation des Produits Oliagineux (SEPO).

Colle-ci ayant Zonn! sun accord. ‘¢ projet sera mis en ccuvre dans l'usine
Ze cette Société a Casablanca. qui produit de la farine de townesol appelée
d constituer Nun des ingrédients protéiques de l'aliment et qui dispose des
seivices pondéravx el comunerciaux  appropriés ainsi que d'une inlrestructure
industriclle ¢t techaique apte & receviic I'équipement incustriel spécifique &
ces nouvelles {abricaidons.

Une Conventicn fixant les obigations et iesponsabilités des deux partics
sc¢ra passée entre le Gouvernement et la SEFO.

ARTICLE I
OBJECTIF: -

1. En réalisant le projet le Gouvernement entend, avee la coopiration de
F'UNICEF, de la FAO et de I'OMS, combattre et prévenir la sous-nutrition
et Ja malnutrition des groupes vulnérables de la population marocaine- et
tout pasticuligrement ceux des catégories sociales les plus défavorisées.
11. En ce scns, le binélice du projet sera en priorité assuvé:

111, au groupe d'age gui <étznd de six mois & vingt-quatie nois et
qui est celui de la période de =evrage.
1.1.2. puis au groure de la population agée de 2 4 6 ans.
1.2. Complémentairement, des elforts seront faits en favewr d'enfants d'age
scolaire el de méres en péviode de grossesse ou d'allaitement.
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Pour atteindre ce but, les objectifs suivants sont fixés:

2.1. La fabrication industrielle d'une farine alimentaire, précuite, biologique-
ment dquilibrée et & base de maticres premiéres locales dont les formules
et mode de fabrication ont déja é1é mis au point et qui sera utilisée
comnic aliment de sevrage, ct dent les composants ou produit fini pour-
ront de surcroit servir a la préparation d'autres aliments manufacturss,
tels que pates, couscous, ete... (1). :

\1) Le contenu oprotéique de laliment envisagé serait.de 20 % au minimum. Les
matléres premiéres (céréales et lorumineuses) seront d'origine locale ; la farine qe
tournesol pour l'alimentation humnins sera préparée dans 'usine SEI'O ou est effectuée
Fextraction de lhuile® de tournesui~ cultivés au Maroc. L'aliinent sera d'sbord cons-
titué d'un mélange de farines o: ciréales (blé dur), de légumineuses (pois chiches,
lentilles, etc.) ret plus tard d'oli-- »»ux délipidés (tournesol), traitdé avec enzymes-
amylase, fermenté, séché et broy - e mélange sera additionné de lalt écrémé en
poudre, de yucre ainsi que de vi -5, de¢ sels minéravx ct d'aromes.
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1. Le

210 Une penduertien annuclic de cet alanent a usages inultiples Gimes
pates. courcuus, elel) apnoice 8- s'ceciollie progressiverngnl. mois
permettiat au tenne mién. de la premiére année, per la mize A
disposition e €00 a 1000 tonnes, desswier la protecton - 0600
a YO0 enfarne

21.2 La fivation Ju pnx de mue a dirpoatoon du opublic du produt en

foncuon de lannivee de la tetalité des colls de réalisation de Ya-
liment

2121 Cc purx devant élie ausst bas que possible aux hins dat-
temdre e MaXimum Gy COlsL e us s,

o
—

2.2 L'urgenisution économagque du projet devant prévoir la via-
tilite et Véguibibre financier de 'unité industrielle et comme:-
cizle, pins: aue les amerlissements nomaaux nicessaires a In

pérennité des installations. inais exclure tout but lucratif.

. Lorgarusation 2'un systeme de distrivation des aliments permettant noi-
tamment de « toucher » dans un déiai aussi rapproché que possible la
totalite des enfants mal nourris:

221 Vente par les circuils de commercialisation usuels de Vensemble

du pave. & un prix accessible aux revenus les plus modedtos
mais compatible avec les pris de revient

222 Achats cffectués par des services publics et semi-publics, en wvue
de Ja mise A& la disposition gratuite et de lutilisation directe
des diverses coliectivités publiques. semi-publiques ou privies, av
héniiice de ces collectivités

. La mise ea auvie dun propromme ¢information et d'éducation expli-
p

quant le mode d'emploi de Vaiiment et les bienfaits a retirer de sa con-
sommation et do celie de tous produits bien 2quilibrés nutritionnelle-
ment et particulierement riches en protéines.

CL'établicsermnent d'un plan économique ot éducatif & long terme wisant:
p ) g

24.1. D'une part, i accrcitre le volume de production et de consommu-
tion de la farine alimentaire et <le sos dérivés et susceptible, en
conséguence. d'essurer un développement du présent projet propre
notewonent & mod.dier les objectifs guantitatifs et qualitatifs tels
gue définis ci-dessus & Talin® 21

24.2. D'autre part, a essurer et a solider la présence sur le marché
d'aliments riches en protéines produits au Maroe, jusqu'a ce que
leur consemmation soit partie intéprante de l'alimentation coutu-
miére du pavs

ARTICLE V
ORGANISATION ET ADMINISTRATION DU PROJET

Premier Ministre, Chorgé des Affeires Ecdinomiques, assumera la respun-

sabiiité de la couverture firanciére et de l'exdculion des engagements pris

pai

pa:

- PEtat, au titre de ce programune. et ccordonnera les activités des Dé-
tements Ministériels intdéressés, & savoir:

Ministée de la Justice.

Ministére de la Défense Nationale.

Ministére de 1Intéricur, .

Ministére des Habous et des Affaires Islamiques,

Ministére de l'Snseignement Primaire,

Ministére de PAgriculture et de la Réforme Agraive.

Ministére des Finances,

Ministéere de la Culture, de I'Enseignement Supérieur, Secondaire et Origincl
Ministére du Commerce, de I'Industrie, des Mines et de 1a Mearine Marchande
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Ministere F'Uibanitsme, de FHabitat et de VEnvironnemeni,
Mintctine o Trival des Atfaires Saviales de la Jeunesse et des Spoits.
Ministére ¢ Huovvumaton,

alimistére de Jn Sunpy Publique,

- Seerltariat FEiy “uprds du Premier Ministre, Chargé dy Plan, du D3-

velopnement Hiciornl et do ‘a. Formation e Cadres

Sewie

iy
«l

<tint d Flat aupgs dy Premicr Minetre, Chaved des Affaiyes Fro
wi i Conperatior,

o

)
u
-,

pve

- Secrdtiring TE Lupls dy Pieintey Minictre, Chorzs 4o 13 Promotion

Nutionale de Entramie Nationale e: de V'Aitisanat,

- Responsnhilité (e Fexécution dy programme

21 Le Minictéye du Cummerce, de I'Industiie. des Mines et de la Marine

[
[

Marchande. changd do la tutelle du projet, assumera la respanszabiigs
de Ja bunne execulion des enpagements délégués par le Gouvernement 3
la. 8EPO. 1! PTOVOuuera la mise en application de {outes dispositions
nécessniios afin o résoudie les problémes légaux, fiscaux ey douaniers
lies & la mice eh muvre (dy projet, en wvye principaiement d'exonérer
des drnits de douane ot faxes limportation dy matéric]l requis pour Je
fonctionneraent (e Insive el des matiéres  premidres nécessaives  auy
iabrications

A son initiative, des wiesures d'ordre  fiscal stront mises en cuvre
pour :

211, faciliter Fepprovisionnement €N matiéres premiéres de l'usine ay
plus Las prix.

2.1.2. exondrey (o taxes !a vente des produits finis,

212 ¢t corcouriy a l'aba:’ssemcm du prix de revient des produits finis.

e Ministére deo la Santé Publious

221 formulera toute preposition en vie- Ae Promouvoir les aclinis par
les servieos nublics et para-pukli levant soit de son Diéparie-
ment. 0t des divers Ministéres indiyués & l'alinéa 1. de I'Article Vv,

X
[N
to

formuleia tute recommandation propre a assurey |a meilleure ytj-
lisation de Ialiment,

2.2.3. assurera, en sus des controles réguliers et constants auxquels pro-
cedera Ja SEPO, tout controle analytique ot scientifique  qu'il
Jugera utile, eoncernant cet alimont,

224 formulera loute proposition et suggestion concernant Yexploitation
de la formule de wase, en vue de la mise av point d'autres formes
d'aliments. destinés ay public ou aux collectivités,

225, procédera i toute  expérimentation quil jugera utile,

226, assurern e controle technique de toute forme de putlicité (téle-
vision, radio. démonstration, brochures) susceplibles de  favoricer
la Aiffycion de Faliment et Ia promotion de son utilisation.

- Le Ministere 2o FInfermazion parlicipera auy: campagnes d'é¢ducation, de

vulgarisation et de prerrotion qui auront préalablement recu l'agriment
du Ministére do Ja Santé.

Le Secrétariat d'Etat auprés du Premijer Ministre, Chargé du Plan, du
Dévelopremany Urcional et de Ja Formatiun - des Cadres. 3valuera. au
regard des objectifs dy Plan National, Jes résultats économiques of -
ciaux ohlenus' du dait de la 1éalisation du projet.

- La SEPO, a qui est confice I'exécution du projet. est charpic de la

production et de |a distribution commerciale de l'aliment de sevrage et
des autres aliments réalisés avec la'farine de bage
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Elle assume. sous la tueeile du MAinistéve du Commerce, e 1lndusire.
des Mines ot fe L Munine Miavchande, les  rerpancalnl tig + ad rentes
Yotorps ecllos tolatives ouy conthiuttions. i lexplovation et a lentg-
tien Cevdnstaliations 1aises & dispusition par V'URICEF

La ELFO foninuna au Guuvernement toutes informeti n. aclatives a Ja
commercalisuion Ju produit et de nature @ fagliter Uévalustinn  visse
b Talinda 24 ci-dessus du présent article.

ARTICLE Vi

PLAN D'ACTION

Pour compter de la date de signature du présent plan dopérations. le
PUOETENTIC Gy tavess vid ool i :

©oSHY une périede de guntre ans. Une piEin
période de 14 mos enviion est ap;elde la phase préa'adble a la mise en pro-
Guction-disti LCen o Paliven vzticaal Usz drutitine pArinde de 34 mois
sera eppelde o phose oy uetion-distribution natiznale

Dans le bt de réaliser des objectifs définis & l'articls 1V .
1. Phase préalable & la mise en production :

L1 Sous P'sngle de la préparstion ccinmerciste du prejer.

111 Des études de narché. financies par VUNICEF, seroni elfectudes
par la BEVO. en collaboration avee la FAO, afin de déterminrer :

~— le nom du pioduit,

--le type dembaliage et sa présentation (illust: ation, sraphisme,
couleur)

— certaines quahit's crgano-leptiques,

cenvenant o micux au consommateur. afin de favorizer son lance-

rment commercia’

1.1.2. Sous l'angle du lancement commercial. de la promction et de -
vuirarisotion  un programme et les @liments e puhlicity serane

¢laberés pour étre mis en cuvre geés le lancement de la fahkrication

115 Au cours de cette période expérimentale la SEFO importera dix
tonnes de Supiramine, aliment de sevrape algdiien. qui a f2it Vob-
iU de tests dacceptabilitd totalement sativfaisenis ot dont 'a [r-
mule est proche du produit mavocain, afins de 13aliser
d'utilisatisn de la farine dans difiérenter recatles culinaires (en
accord avee le Ministdre de Ja Sants Purligue) destiniee 3 étre
incluzes dins lalimentation de certaines collsctivités o afn de
dégager des obiservalions utiles I'analyse des rénctions des ache-
teurs ou <es futurs consommuateurs. (L'UNICEF orendra a ra chav-
ge les frais de transport de Blida & Rabat)

1.2. Ecus I'angle industriel,
121 L'UNICEF fournira & Ja SEPO:

1211, L'ensemble des plans de détail du matérie] de fuzricotion ainsi

que les plans géniraux d'implantation de cc motériel,

1212, Ly notice descriptive de chaque appareil const.tuar: les ‘ianes
de fabrication et de conditionmement ainsi que. pour chaque
élément, les plans de charpe et caractéristiques 42 vomsomma-
tion: foice motrice, eau, vapeur, etc...

1.213. Les capacités de procuction,

1.2.1.4 L'ensemblé des paranties fournies par le constructaun,

L'UNICEF précisera & la SEPO les ddlais de liv.oison du matric!
prévus par les fournisseurs, ainsi que les délais de montage norma-
lement prévus por les construteurs. .

1.2.2. La SEPO procédera & la conmstruction du batiment, permettant I
mise en place du compiexe de production et le stoskuge des matieres
premitres et prodnits finis, et aux aménagements tels que dicrits A
'article };\( .

BN
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123. Dans le méme faps de temps, 1UNICEY proceiera a l'achat des maté-
viels dhveas tene e déaits i Ptiae VID et prendric toutes mesurcs
nécessaites pow bos weheminen vas e Marvec, et chnperera, avec
le perronnei des constrasteurs e de I SEPO. au anentaze de Vusine

de producuon

L'UNICFF (o svinguera i fa SEPO 1o totalite des engagements pris
par les constiactcis  tant en e qui o concemie le matériel que les

conditinne eoroontane

1.2 1 Un prossamme de promotion technique .ssorid au projet ¢t & B8ON
développenent, y wengris e personnel da secteur commereinl, pro-
cramme auguel TUNICEE pourra Sre appeis A contribuer, sera mis
o mlias g coens e ba premidve phase du projet et pouvea coms

prendie dos sddnurs en A serie 11 on Treguie pow etad e les pro-
prananes de ces pavs
2 Phase de production-detribution
21 A pattiv des études et clFments dinformation faiscat Yobhjet dela phase
prialable & la mic ocen praduction ot définis au paragrache 1. ci-dessus.
la SEPO «eva en mesure d'dtabliv:

211 Un preogramme dapprovisionnoment cn matieres premiéves.
212. Ua progrinmime  dapprovisicneemont en objets de conditionnement.

213 Un calendhivr concernant la m'se en exploitation de  Voutil de
procdedtion

Lictebhesemeont de co programme permetira de définir approximat.vement

Ja date de mise & disposition des services publies et des consommateurs

de ces nownell -« fabrications, et de conduire simultanément les diverses

opérations de mise on place et de lancement du produil et ceci apres

avoir pric Leates los mesures permettant de gavantir la gualit? de ect

aliment.

22 A parti av ces procductions:

991 lus services publics. et notaniment des scrvices de la Santé Pubhi-
que. disposeront  des quantités réccssaives d o la réalisation  du
pregiammie  dapprovisionnement proviL

299 Lo service comincreial de la SEPO développera toute acticn de
& ffusion. dlinfurmation et d'¢ducatien en vue d'intensifier au maxi-
mun: les opirations de vente au pubiic.

23. Le prix de commacialisaon se x¢  conformément aux  objectifs
S PO . . . . . \ w1 T
définis & lalindéa 212, de Varticle IV et en aceard -avee le MRS du

Commeree. (¢ UIndustrie. des Mines ¢t Jde 'a Marine Mavrchande.

24 Au terme de la troisieme annfe dexécution du projet, puis de la qua-
Liidme année. il sera procidé & une Jvaluation externe de son économie,
de son organisation ct de ses résultal. De méme, & - ‘~un de ces stades,
lo plan d'acticn faisant suite 3 colui ci-dessus progran.nd sera actua-
lisé puis complété aux fins de <déterminer les opirations a entreprendre
en continuité de celles déja réaliszes.

Les parties du présent pan d’opérations jugeront alors de lopportunitd
de Vextension du projet Li‘e a la nécessité d'un accroissement de produc-
tion.

ARTICLE VIl
ENGAGEMENTS DE L'UNICEDR

1. L'UNICEF. parailélenent aux dispositions  pedeidemment, fronedss, senga-
ge, conformément fux dispositions arises pav 3o Conseil d'Administration
en sa session Jd¢ oowai 16720 4 effectuci les prostadons et fowrnitures de
matérie]l suivant. jusqu'a concwivence dun montant total estimé a & 758,000
dollars US. trét eampris. pour la périede Sétendant du ler jullet 1972
au 36 juinaJO7L.
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prestations de services ot foumitvres de matérel se réparussent comme

suit

Dullars US

n72 1m3 19714 Total
a) équupement et machines pour la fa-
brication : équipements suppléimen-
taires et fournitures d'addifs . ... 430.060% 30.000 3000 510.000
b) meyens de démonstraton . ......... 13.000 15.000 30.000
¢) frais de trantport pour les rubrisues
ci-dessus ... e e 31,000 9,000 3000 68,001
Q) COmMErenIaliun .. L -- HY.0C0 20000 70.000
e) {rai de montagpe e . - 30,000 - 30.080
f) bourses et veayazes ... ... - 15.000 - 15,000
g) analyses et recherches ..., e — 15.000 —_ 15000

% 484.00n  204.000 70.000  755.000

Les équipements fourmis par FUNICEF resteront sa propriétd jusgu'a ce que
la valeur des quantités de produits distribués socialemert aticiene cella des
investissernents  indiqués & Valinéa préedédent. Quant le Gouvernement et
TUNICEF auront inspecté linstallation en service et conststd !: confoimute
de son fonctionnement aux exigences du présent accords et quand Je Gou-
vernement aura rempli toutes les obligations contractées avee I"UNICEF.
le Fonds transférera les titres de propriété aux Autorités Mavrocainee.

Ces conditions étant rempiics. Ja présente disgosition we fait pas obsteels
a un transiert deéfinitif dos fournitures et €quipemenis par le Gouvernemen'
a4 la SEPO dans le cadra de la Convention

ARTICLE VI
ENGAGEMENTS DE LA FAO
Parallélement aux dispozitions précédemment énoncées. la FAO apportera
son concours a la réalisation du projet de fabrication et dv .commerciali-
sation décrit aux articles précédents et nourra metuwe a lu disposition du

pregramme, pour une périnde de 18 moi v expert specinlist: des problivaes
de - marketing -.

Le Gouvernement Marocain collicitera la cooperation du Programmae Ali-
mentaire Mondial pour ebtenir les guantités voulues de laits pour une pé-
riode de trois ans

ARTICLE IX
ENGAGIDENTS DE L'OMS

Parallelement zux dispositions précédemment dnoncess. 1OMS dennera se.

avis techniques sur l'exéeution du projet et contribuern & sn promstion par
toutes actions utiles.

1

ARTICLE X
ENGAGEMENTS DU GOUVERNEMENT
Le Gouvermnement, parallelement aux dispositions précedumment dénoncdss,

#iabliva une convention fixant les obligations et las responsabilitds ds L.

SEPO.
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11 En particulier, In SEPO ssurera Ia lourmture e -
1111972

1.1

Dollars US

L1 Cquipement et wiaciunes pour e bruyage Cues
maticies premiéres of produits semi-finis (céreales,
Bgumineuses. tourteaux oléamineux apres extrac-
tloio de Yhuile) ... ... . .. B R B L K{T1 ]

L2 Cquipements suppléncnivies o tanngquer ocud. -
ment (silos matiéres premiéres et produits finis.
cyclones. filres. plate-formne. CRCe) e, 30.900

VLIS cquipements supplémentaires our la miodnston
{ 4 ¢ t

111

11

d'une farine de tommesal alimentzive {décorticage,

ele...) T coeeeseo. BOLON
4. locaux et services kenerzux (vapeur, force motrice.
fau, personnel, cte.) nécessaires au fonctionte.
wment du projet ... . 120.000
15, vouverture des frals de transfert des equipeinents
du quai de débarquement 3 Vusine e . 10,000
400,00

112 1472

112

Dollars US
1. e linancement d'un fonds de roulement pour achat '
de matiléres premiéres et I'importation d'additifs .. 3(,000

1.1.22 le remplacement de tout équipement et de pidces

tlérachées nécessaires au fonctionnement ot 4 l'en.
tretien de la liene de fabrication. ains gue l'entre-
tien du matériel fourni par V'UNICEF ....... . 20.000

11.23. 10 inontage du nouln & céoéules, ldpumineuses

el tourteaux oléagineux délipidés ot des équipe-
ments supplémentaires pour la farine de tournesol 30,000

1.1.24 bourses de voyap.;r ............ e e R 4,000
1125 commercialisation .. .. . . . S 30,000
1.1.246 recherches el analys.. e 6,000

140.000

1.1.3. 1974 -

11.3J. commercialisation ........... Cevenieeaiinis 20,000
11.3.2. équipements et veche: hes complemenuures ... 10,000

30,000

1.2. Les maé
proprieté

2, Le Gouverne

21, facilit

TOTAL ........ 370.000
riaux et les équipements fournis par la SEPO resteront la
de la SEPN

ment

et ¢t assurera en particuller

211 par des mesures d'exem rtion fiscale et douaniéres. I'im ortation
P

des additifs (vitamines, aromes, emballades, cte.) ainsi que du
inatéricl nécessaire au fonctionnement de T'usine, les méniee
mesures devant &tre mises en cotvre pour faciliter I'aporovi.
sionnement en natiéres premiéres de i'usine aux prix les plus
has: et pour la distribution et la vente du procuit finj exondrd
d'impots s tel que la_taxe unique ». mesures sans lesquellos
les enlants Jos plus névessiteun nn pourraient hindlivier de en

_aliment.
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212 dusguid oce ot daovalzur des quar-tes sle produts 4 aribees
e et e celle des enaeraeats (inancics= - TUNI-
CTF mertonn’s a leoticle VII {eet ohivctif devant Give ativind
wvanl 1o termic du Pron dlopéistiers) ) fransement dos e
tributions wenuites Go Faliment de eevrage durant la phose de
productinn-distribution eolinie o Yartele VI ci-dessus sy des
Lases continues el proeressives se traduisant par un minimum
aanuel moven de ¥ 2ANCG0.

213, les act.ons éducatives ¢t publoitabies prévaes  par e méray
plan d'opdrations de incon 4 pssurer d Faliment de sevrage la
plus grande diffusion possible ainct que o ifuine deotow

matériel de vulgarisation et oo promotion avani poew L oerimant
de I'UNICEF.

211 la communication nux Agentes participantes des Nalions Unics.
er. viee de lewr puhlicttion Gventunile, des visultnts cu projet

21.5. les auturisations recessaires  zfin aque IUNIZES et o FAO
puisient utilicer la ligne de fakrication pour lexpérimentation
ot la manufactuve pilote d'aliments enrichis en protéines Aven-
tellement destings & d'autves pays.

216 Ja sownission a la [fin d- chague semestie dun frappost A
VUNICEF. la TAG ct I'OMS. rvelatant Jes progies vealisés dans
Yextzution du  projet.

2.1.7. e financement neécesssire pour la continuution des distributions
gratuites ainsi gue poaur le diveloppement du programme méme
ap:es la fin des encegements de chaoue partie contractante.

3 Dépunsts incombant au Gouvernement @
Compte non tenu des engagements prapres o lu BEFO, los fonds & enuager
par le Gouvernement sont estimés comme suit

Exercice 1973 Exercice 1974

(6 mois) {12 mois)
Achats et distributions produits ... us s 195.CU US s 20w
(408.700 DH) (1.817.400 D

~
(.

-

Les fonds & engaper parv le Couvernement. & pastir de lexercice 19
et les années suivanles, correepondent & l'achat de produits destinés & gire

consommés a fins socizles par los colectivitis publiques et para-publiques.

ARTICLE XI
DISTOSITIONS FINALES

1. Lo présent plan d'opérations enirela en viguerr & Ja date de sa signatwe
par les purties ct restern ¢n visueur jusqua la réalisation compiete dv

pragramme !

La péremption du présent nlan ne saurait préjudicier a la validite de In
Convention. passée cntre Ie Gouverncment et Ja SEPO. a oins que les
dispositians de cette convention ct de ses éventuels avenantz on disposent
autrement.

2. Le présent plan d'opérations pourra Mre modi(ie  d'un  com-nun accord
entre lgs parties intéressées.
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Document a

annexer
au  Plan d’opéraiions

ERRATA

AT

ARTICLE .

L = au liey de :

. projel déﬁmssam les relations
lire .

= Projet définjsseny les relations

ARTICLE Vi,
23. - ap liey de :

€0 accord avee o Ministre
lire .

= €N accord avee Ja Ministére

ARTICLE x :
LL1 - 1970 . Tota]

au liey de
400,00

lire

400,000
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La production indusirielle d'aliments enrichis

dans les pays

en proiéines
en cours ae

par Aldo BUFFA

développement

ZUSAMMINFASSUNG

Es handelte sich darum, in Nord-
afrika  (Algerien, Tunesicn, Mzrokho)
und in der” Tukei die Meghichkeiten
ortheher [Drrcugung  von  mit Faweiss
angereicherten Nohrungsmilicin fur Kin-
der nach der Entwohnung und fur $n-

der im vorschul. pnd schulpfichtigen
Alter zu prifen.
Die  Grundnahrungsmittel  (Geotreide.

Hotsenfruchte und  Erwersuhonzentrate)
wu.den  analysiert;  mit Hiffe  eines
Analogrechners  wurden  verschieceat
Formein (Mischungsverhiltnisse) aufge-
stellt, und versuchisweise wurde mit der
industriviien  Herstellung begonnoen
eine Untersuchung Uher die am besten
geeigneten Vaerpacxungen. die Herstel-
kasten und die Vermorktung der ver-
schiedencn Zrzeugnisse wurde crstellt;
ein Bericht iber die Ergebnisse der
chemischen unc hologischen Analysen
wurde vorgelegt, und pra'nusche'Vor-

SUMMARY

It wasva matter of studying the pos-
sihiities of local production of protein
ariched focds, for wenerning, pre-schoo!
and school age chitdren in North Afii-

co (Algeriz. Tunisiu, Marocce) and in

Turkey.
ihe rav materials  (cereals, pulses
ane protein concentrates) have heen

analysed ; different forraulae have been
cstablished with the help of an analo-
oical computer and pilot and industrial
production has been undertoken; a stu-
dy of the best adapted packaging, the
production and marketing costs of the
difterent products has taken place; a
report on the results cf the chemical
and

biologica! analyses is given and

practical suggestions are made con-

4
RESUME

! s'agissait d'étudier les possibilités
de production locale en Afrique du Nord
(Algerie, Tunisie, Maroc) et en Turgiuc
d'aliments enrichis en protéines pou:
enfants au sevrage, d'age pré-scolaire
et scolaire.

Les maticres presnicres (céréales, le-
gumincuses el concaentres protéiques)
ont é¢te analysées; differentes formulc:
ont ¢té ctablies grace a un caleula-
teur analogique et des fabrications pi-
lotes et industrielles ant éle entrepri-
ses; une étude des embaliages les
mieux adaptlés, des colts de f{ebrica-
tion et de commercialisation des difi¢-

rents produits a ¢té réalisée; un

. compte rendu des résultats des ana-

lyses chimiques et biologiques est pré-
senté et des suggestions pratiques sont

schliige  hinsichthch  der  Qualitikation proposées concernant la qualification
des Personals in den Entwickiungs- cerning the qualif:cation of personnel du personnel dans les pays en cours
landern wurden unterbreitet. in developing countries. de développement.
INDEX
Page
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TABLEAUX

1. Analyses et prix des materes rremeres b o pro-e
duits semi-fitis gptes a la prepareton ¢ alments entre
chis en protemes en Alnaus ¢ lac el en TurGuie

o

AneTyses € pux des Mt oo fres
outs semmfinis o tontrainter o oo o

caizu'ateus antins g

3 Formules d'eliments ennchis on protener po w hAarcc
Formules obtentes en sdoticnnant forne ce £oissorn
et lovere awr produds do bone maroos oo

Founules  dalimentls  enrich:  en protenes pour la
Turgute.

w

€. Formules d'aliments ennichis en proteines pour I'Algére

7. Comparaison des formules en cae d'addiion de d.f-
ferents conccentrdés preléiques aux mahieres premicres
alegnennes,

8 Représcntation grephique des varizons de  prix par
rapport aux differents concentres protdigues adddion-
nes aux matiéres premieres algencnnes.

9. Disgramme de préparalinn dos farnines de ceércales et
legumincuses,

10 Drezramme de raélange et emballage des farines crues.

a

1. Diagramme de fabricatior des fannes pre-cutes
deshydratees suivant t2 methode du séchor a cyhnare,

12 Schema industriel d'un équipement de sechace : o
hindres.

12 Dieg amme de febrcation des fannes  pre-cutes e

TLiLes Suavand e nwethode des plte.

14. Sehema d'un ¢gquisement de prescussson et séchaae
pour te producticn de farines de sevrage €' 0c pate.
enrichics en proténes.

15 Coruparaissn des colts de production dune ferine ¢
sevrage fabriguie selon frois procedes Giffcren.s

1€. Examen microscopique de 'amidon dans lee fe-nec c\

sevrage,

17. Analyses chimiques et biologiques des farmes cc ce.
vrage. .

18. Analyses chimiques et biologigues des pates enrickiec
en protéines.

19. Courbe de degradation de la vitamine A dans la fzrinc
de sevrage.

4
20. Courbe de sedmentation de farines de sevrage &
granulations differentes
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DIAGRAMME DE FABRICATION DE FARINES FRE-CUITES

Débit : 400 ky/h farines dc

43

DIAGRANMMNIE DE FLRRICATION Equipements
Semoules de )} —
[}
E i
© céreales legumineuses fourt 01620, Gios 5 UCANES +.''uuenrsrsinnne ‘
< { !
v,
dosage volumétrique
x
s 2
g g .
3 t désinfestatian centrifuge- | Appareil Entoleter ............ R ..
¢ v [F
-~ Y -’ ’ . .
S O mélange (humidité 12 ) I Mélangeurs type Nautamix ................
— o (7] o
Lo S v .
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oo H ) .
R I < o, - !
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© ~ ¢ tratarto . ‘l,
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urid:t o
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=
TET v -
= ~p-21c-cechoir et slr:chcr' & rubsns - Fre-scchor & rubans ... ... ...
>
V/ 2 houres
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H /7-9 heures
r g-—- Paes me =l e £0.55C C
B \\Ln 04 hunmugic
g b \ra e i
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o ) ,
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e e h
L orE & -4 mélange Welangeurs type Nawtamix ............. ..
2 le 2 Melangeur additifs .............. e
T 5
w " . Y . -
< ¢ stockage | Silo a farine ou & pates ............. .
&
£ -
€ emballage Machine & conditionner farine ou pate:, =
e | deubie téte, type Rovema ...... ... .
..g Transporteurs de raccord ; autres equine
¢ nPements complémentaires .. ..... . .
Netteyage ot entretien ............
" 1.
g = -
L £ _J L il e
z ey
T A o —
H o icizl par heure (400 kg) ........
i oy 4 . -
] Tetal per kg de produit traité
f
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ET DESHYDRATEES SUIVANT LA METHODE DES PATES
sevrage ou 350 kg/h pites

Conscmmations i
Coit des machines —'"W———F" ) o . ) I
Quontite ! Ve ur orce ~mctr.c. Fau "‘la'""_’_?uf'rc par jour
; F/'h ‘ glectncue p! p/h LIV neutres,; i
B I g litres ° T .
fF s C v Ky hommes | fwwes
P4 50.000 10.000 { - o2 - 6
A
A R
! i
i l !
. 1 8.500 170 . — 13 24 - l 2
f ( I '
i
: 2 50.000 10000 ' — i 8 6 — €
i | ;
. ; ! i I
1 . 130,000 26.000 - 40 3 120 ! 3
, : _
1 ¢ L} i ! )
l 110.002 22,000 400 2 16 400 B !
A ] i
. . I '
Por 100 2800 1 50 ! 2 1.6 - Poor
' X )
1 P 90000 i 18000 I
i i
£50 15 12 — 4
1 135000 27.020 ‘ )
| ;
. | I
B 1
| )
|
1 8000 | 1.600 — I
H . 0 .. 24 — f :
1, 18000 | 3600 — 4 °? 2 : , 4
i ' : l ‘
1 ! 10.000 2000 —_ — — — i i 1
B N ]
| :
[ 37.500 7.500 — _ - — .
2 50.000 10.002 — e €4 — ; :
1 : 12.500 I 2.500 — 1 0. — i :
1.0 10000 2000 - - — . S
' .
- , 5
1 ;- 80000 1 1820 — 2 i - ..
£2.000 10 — 15 : — ' - -
- _— 1.000 20 H 1.000 - :
£73.50% 174,750 2200 14t TN 1520 3 <
2205 14¢ 116.4 1.520 9 4 .
- A,
75 835 .2l £.266 38 ) on
! ;




AELE AL 12
Schéma de procéde industrict pour la manufacture d'aliments pré-cuits et déshydratés en séchoir a cylindres

- Cuver de meéionge et de

chadticne des farines,

8

. Broyeur.

Cuve de melenge.

. tmbilege carton.

7
€. Paletlsation.
9

[RESIEN

?2 Pomne Ceruonnemert en . Stockage.
PoSoihog & orod'ecus, sechels plasticucs,

TAELELU 14

Schema d'un cquipement e pré-cuisson 2t séchage pour la fabricatrion de farines de sevrage
— et pates wenrichies en protéines

b3
e

1t t i

..:. [
' X2
. s Li ::. z ' . M \ ) 4
! il A I R '
P ! N .
; i ‘
3 rﬁﬁlv:' : o R '
—la Waak 2 J— ;
16 17 ::
' %
g 3 '
e 12 . Ill
P2 A he '
TadX ,: )
/ H i
} /1 13 rnrl
|
l ]
]
1
i g 3,
|
}

A 2 — T
- Tt -is 2 - 12 9
Sitonuen - 7. Preegacner "r Pre-mdlangeurs additife.

2. Suce TS edliher, : 4. Mclangoure,

2. Encieic < & Broveur 1%, Emballege.

2 Eecrze _— e S 10 Trobotic,

oL, ‘T 2' séchoir pites.

¢ Cugcur. /'. pré-mélange



Tor onous permettre de voursuivre les Esszis
d'accertarilité de la SCJI.OINE ot compte tenu de infore
pations sur dlos donnres Vitnminiques de ACT..HINE 5,

Nous pricns 1o Direction Techrigue de nous foure
nir 400 Kgo de farire & base de S0JA suivant le formule Fi
-Farine dC l’](’ SesoesePDOIRGEEREC 42%

- F:‘.I‘i!;e ce Soin sess0sevesvesns 22 W

~

= Lait Ecromé evesecenscesnnses 20 %

» 5aCChArOSEC cevessevrcssusence 15,3 %
= Carbonates de Caleitin essees 0,5 %

@ Vitanines eeevsvseovocessesss Cy1 %

- AI‘SZG (V(’ll".ill(—‘). escevorsens 0'1 %



date

out ref
your 1of
your date

CANNNEAL S
Central Institute for
Nutrition and Food Rescarch TNO

Professeor A, Buffa
UN1CET’

vavth ATrica Aren Office
19, avenue Claude Debussy
3P, . (61

Al g e - Care

ALCLRTA

13th July 1978

£622 GR/UN

SI'PO, birection technique
17¢h Moy 1978

Dear Mr. Puffa,

Netherlands Organization
for Applie-d Scientihe
Rescarch

O

Centraal Instituut voor
Voedingsondecrzoek

p.o. box 300
TCAAS Tt

Neotherlands

telex 40022 civo ni
telephone 03424 -1 84 11
bank-acc £58713720

A BN.-Banx

Zeist

address for visits:
Utrechtseweg 43 - Zeist

With reference to the above mentioned letter from Mr. M. Gruson, SLEPO, we
are sending you hercewvich the results of the analyses carried out’ with the
soya sanples coded A and B, which we received on 25th May 1978, -

[l

Moisturce 7
Nitrogen O

Crude protein (Nx6.25) 7

Fat %

Asli (550°C) 7

ICl inszcluble ash Z

Crude fibre 7%

Total carbohydrates,‘calculated' as starch, 7

Digestible carbohydrates, calculated as
starch, 72

Digestibility cocefficient

Total cnrhoLydrates,calculated as glucose, 7%
Calcium (Ca) %

Phosphorus (P) %

Magnesium (Mp) %

Iron (Fe) mg/kg

PDI

Dye absorption test (mg cresol red/g sample)

Aflatoxin

i
Solvent residue mg/kz (hexane)

Sample AT Sample B
3.7?, Cas
3.80 3.7¢9
& .
1.3 1.2
3.5 3.5
0.02 0.02
0.8 0.8
61.2 62.5
. .60.8 61.6
99 99
68.0 69.4
0.53 0.50
0.42 0.41
0.11 0.11
35 42
38 38
2.90 3.06
not decectable not detectable
(<<5 ppb) (<<5 ppb)
<] <l

e cont.
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Sample A Sample B

Trypsin inhibitor activity 7 2 ]
Ureose activity, 4Aull 0.05 0.05
Visconity, Y& ¢, ob 17-27 44-108
Viscousity, 20°C, b 107-415 894-4393
Caloric valuce (caleulated) Keal/100 g 354 356
K1/100 p 1487 ©1495
Amino _acids
isoleucipe /100 ¢ 1.16 Tol4
do. VAT 4.9 4,8
leucine p/100 7 1.93 1.94
do. g/lo g X 8.1 8.2
lysine /100 g 1.36 1.38
do. g/l6 ¢ 5.7 5.8
methionine ¢/100 ¢ 0.46 0.43
do. WATONTIE 2.0 1.8
cystine /100 ¢ 0.35 0.33
do. g/16 ¢ N 1.5 1.4
phenylalanine g/100 ¢ 1.16 1.19
do. g/16 g N 4.9 5.0
tyrosine g/100 ¢ 0.92 0.88
do. g/ 16 o . 3.9 3.7
threonine ¢/100 ¢ 0.93 0.94
do. /1o o ow 3.9 4.0
tryptophan ¢/100 ¢ 0.27 0.27
do., p/16 g W 1.1 1.1
valine /100 ¢ 1.38 1.37
do. ¢/16 g N 5.8 5.8
arginine g/100 ¢ 1.36 1.43
do. /16 g N 5.7 6.0
histidine g/100 g : 0.61 0.64
do. /16 ¢ N 2.6 2.7
alanine g/100 ¢ ° 0.89 0.89
do. g/16 g N 3.7 3.8
aspartic acid g/100 g 2.11 2.2]
do. g/16 g N 8.9 9.3
glutamic acid g/100 g 5.65 5.83
do. g/16 g N 23.8 24.6
glycine g/100 g 0.74 0.75
do. g/16 ¢ N 3.1 3.1
proline /100 g : 1.82 1.88
do. g/16 g N 7.7 7.9
serine g/100 g 1.37 1.42
do. g/16 g N 5.8 6.0
available lysingﬁé/noo.g‘ 1.30 1.33
do. i g/l6 g N 5.5 5.6

«s+ CONt.



CIVO=1%0, rel. 8022 W, dated 13eh .lul}_' 1978 -3 -
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Sample A Samf:QiP
neu 63 | |
) 93 94
By 68 67
PLI (as obtained) 2.5610.041 2.5640.060
Prl standardized 2.80 2.78

The NPU, D and BV of casein obtained in this assay were 62, 100 and 62
respectively; the PER was 2.30:0.045. '

With kind regards,

Sincerely yours,

CENTRAL INSTITUTE FOR NU'I;RITION
ND FOOQD RESEARCH TNOQ

Dr. A.P. de CGroot
Dept. of Biological Toxicolegy

Encl.: invoice no. 1841

X

ce. Mr. M., Gruson
SEI'O, Direction technique
Casablanca (MAROCCO)
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ANNEXE 6

Variable Costs/Kg

Raw materials
Packaging
Manufacturing
Analytical

Fixed Costs/Kg.

Administrative
Arortirzation
General Appointment

Total Cost

Basis: 190 tons production/year.

1.887
0.440
1,035

0.350

0.470
1.850

0.070

30.9%
7.2%
17.0%

5.7%

7.7%
30.3%
1.1%

99.9%



AVEXE 7

Comparison of Current Prices Paid for Selected Raw Material
) in Morocco and the U.S.

Conversion U.S. 1.00 = 3.83 DH

MATERIAL 1OROCCO Uu.s.
_per ¥o. oM__ 5 $
Vheat flour 0.855 0.22 0.17
Defatted soy flour 1.75 0.46 0.49
Non F¥at Dry Milk Powder .
(conmercial) 4,00 1.04 : ' + 1.32
world price not
subsidized
Sugar, granulated 1.51 0.39 : - 0.88
U.S. d-mestic price
Vitanmin mix 50.00 13,05 +10.00
Depending upon formu-~
lation
Aroma 50.00 13,05 Depending upon formu-
lation

Vegetable oil 3.25/1iter 0.85/liter 1 /liter = 900 g.



ANREXE 8

Comparison of Prices Paid fo-
in Morocco and Other Count:

-~

riAd ERIAL HORGSCO -

DI $

Paper pouch with 1 mil

PE inside 0.34 0.19
Liner (1 color print)

750 g capacity

Plastic pouch, clear
or opaque

3 mil PE

1 Kg capacity

-4 Packaging Material
- OTHER COUNTRIES --

ot
:hle
ssent

Tanzania

4
0.03/2 kg pouch






ANNEXE 10

Brcak-down of Various Cost Items

Irocessing Costs

Labor, clectricity, stcam, water, maintenance based on total tonnage.

Analysis

Bacteriolepical Aualysis

Ceneral Plant Cosats

Technical persounel, office personnel, office space, electricity,
water, waintensnce of building, inspection of equipment, laboratory
personnel, warchouse. '

Ceneral Adrministrative Cocts

O0ffice equipment, water, electricity, maintenance of office. health
q ! > 3 b ]
personnel (L M0 2nd nursces), stationary, stamps, telephone reception,

lawyer fees, accounting, urban taxes, other taxes, insurance, news-

aper, trips of pevsonnel, trancsport of personnel.
) ] 1 > !

Anortization

Building 20 yecars, matervial purchased by SEPO 7 years, plumbing SEPO
4 years, equipment purchased by UNICEF 7 years.



ANNEXE 11

Price of Title 1I Commodities and Transportation to Morocco

COMMODITY Price per Metric Ton Transportion Metric Ton Total Price
per XC
$ v $

Wheat flour

(all purpose) 261 80 0.341
Soy fortified flour

(12%) 316 80 0.396
Wheat-Soy Blend 369 80 0.449

Corn Soy Milk (15%
Milk is subsidized 276 80 0.356

Instant Corn-Soy Milk
(5%) subsidized 389 80 0.469

Vegetable 0il 992 114 1.11



