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REGISTRAT10N INFORMAT10N 
Soya a.an ProcHllng 

Neg 

TIIII 

com_ 

AddNB 

TeL 

fAX 

EmaR 

To register for the program, plea .. fax thll 
Reglltnltion Form to ALEB at 748-0729 by 
May 2f!!' 

SIGN-IN & FEES 

The workshop will start at 9:30 and finish at 
17:00. There are no feel for this program. 
Attendees Will receive a manual, coffee 
break. lunch break & carIIftcate of 
parlldpatlon. Please note that participants 
will only be entitled to receive • manual and 
• certificate of participation If they register 
before the reglltration deadline. 

Join the Egyptian Agrlbualneu 
AI.oclatlonl 

Food proce .. lng companIeI end 
hi service sector firma tMt WOft( 
with and help aupport Egypt'. 
procell8Cl foodI Industry .. 
encouraged to apply for 
memberlhlp In hi Egyptian 
Agribusiness AsaocIation (EAGA). 

EAGA I8I'WS the makerI of Egypt'. 
fIneIt quality proceued foodI and 
hlir partners In the eervice 
induItries. Including packaging, 
labeling. cold stores, freezing. 
banking and tra1epOrtation 
companies. just to name a few. 

EAGA members receive a 25% 
discount on ALEB workshops. 

Contact EAGA at: 
Telephone: 749-9178 or 749-8994 

Email: infoOegagrlblz.org 
Web site: http://www.egagrlblz.org 

SOYA BEAN 
PROCESSING 

A thort cou .... tponsored by 
WlSHH (World Initiative for Soy In 
Human Health) & hosted by ALEB 

""'-'2002 
1:30 to 4:30 P.". 

Fee: F,.. 

ALEB Training Center 
12 DokId Street, rI" Floor 

Dokld, Giza 

...-
.4LEB "Q proJ.ctfimtkd by USAJD 
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Soya bean Processing 

The soybean is used in a broad range of 
products ... from roasted soy nuta, to 
salad dressings, to dairy products and 
even meat. The soybean is processed 
into so many products we use everyday, 
it's no wonder why it's called the "miracle 
bean". 

WISHH (World Initiative for Soy in 
Human Health) is administered by the 
American Soybean Association. This 
non-profit organization is aimed al 
enlarging the use of Soya products in 
human nutrition .. 

This workshop is sponsored by WISHH 
and hosted by AlEB and will focus on 
introducing attendees to the numerous 
aspects of usage of soybean in 
processed fOods, meinly Soymilk, Soya
pairy products (tofu, yogurt, milk 
powder, ice cream). soy flour, beef 
substitutes and as an ingredient in 
bakery products 

~ 

PROGRAM AGENDA 

09:30·10:00 Registration 

10:00-10:30 Welcome speech, AlEB 
Mission by Dr. Tom Butterworth, 
Technical Director 

10:30.11:00 Working with Associations by 
Dr. Tom Herlehy DirectorTAS,SAS 

11:00.11:46 Soymilk & Soya-Dairy 
Products - Frank Daller, WISHH 

11:45-12:00 Q&A 

12:00.12:30 lunch Break 

12:30.13:45 Soy Protein- Dr. Mian Riaz 

13:45-14:00 Q&A 

14:00-14:46 Soy Flour-Dr. Jalal Qarouni 

14:45-15:00 Q&A 

15:00-15:30 Talk by Mrs. Mona Amer on 
nutritional value of using Soy products in 
prepared fOods. 

15:30.16:00 Discussions. 

INSTRUCTORS 

Dr. Thomas Butterworth: Director, 
Technical Services, AlEB 
Dr Thomas Herlehy: Director T AS-SAS, 
ALEB 
Frank Daller Is ViCe-president of 
Malnutlitlon Matters, a Canadian-
registerad non-profit organization 
specializing in food technology for soymilk 
and Soya dairy products. Their focus is on 
developing countries. He is also a regular 
consultant to the WlSHH program helping 
develop commercial and humanitarian soy 
food projects. 
Mlan Rlaz: PhD from Texas University -
R&D Center 
Jate. Qaroonl is a consultant in food and 
cereal technologies and appllad nutlition. 
He received his master degree in food 
science and nul!itlon from the UK, and 
Doctorate in food science and technology 
from Australia. 
Mona Amer is an Egyptian expert In health 
and nul!itlon 

FOR MORE INFORMATION 

Dr. Thomas A. Buttelworth 
Director • Technical Services 
12 Dokki Street, Dokkl. Giza 
TEL 338-1445 
FAX 748-0729 
EMAll:tbutterworth@aleb.Qrg 



ASSOCIATIONS MAKE A 
BEITER WORT,D 

Aariealhlre-Led Ezport Buillea CALEB) projed 
SOYA BEAN PROCESSING WORKSHOP - 21 May 2182 

(ALEB) ,JIu'" 4t-,.II y.I.,aJI cJ-" ,." f~ 
, .. , ,JjI. YA ......... dJi ~ cJ..p ~ u.u 
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How do Associations Make a 
Better World - a Better Egypt? 

• Advocacy work 

• Economic Impact 

• Social Impact 

~,.~ ~~, ~I;to~ ~ji'J ~ 
!.)' <' &l ~~.J J.;dt 

,sJ:ilI ~ ~ J...JI -

1# Jl..4aW1 ~I -

cr~'il ~"il -
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ADVOCACY 

• Intermediaries 
betweea private 
compauies ad dle 
govel'Dmeut 

• A Voke for private 
individuals and 
bqsbeesse'l 

dS~ UM U. ,,,,.
L."s:aJ." 1,.1" 
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ECONOMIC IMPACT 

• Help their memben 
operate more efficiently 
and productively 

• Create jobs 

• Spend money on 
activities or services for 
memben which 
stimulates job creation 
and economic growth 

J.oalI ~ ,~'11 i.»t...... -
.JSI~1J~ 

.. 1f.oJ\J J.oalII.)iJ) ~ -
JI ~ ul- JL..i1i1 -
,~~ t..Jl..lI .:L...~ 
1.)iJ) J..p.J ~ ~ '-

• II JL..:iW1 .,..aJ J..all 
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SOCIAL IMPACT 

• Professioaal developmf:llt and lIdO baildiBc 
• Coiled and disseminate information 

• Certifieatioa, codes of etIda, standards 
• Community serriee and voJanteerism 

If'JI u» cJ.-I.J ";I" ·1 dJf.tJ ~ -
lA~~~

.Me ·1.1 u.;J.I ~ ,d " •. y -

~.,kiIdjoa'll.J e:'" .• t...d. -

s 



Why Strengthen Associations? 

• Powerful and efficient 
method to encourage 
businesses to cooperate 

• More effective way to 
lobby the Government to 
support private business 

• More efficient way to 
procure services and 
information for business 

~'JW-,y~ -
2 it; .11 c.Jl,.c. ~I OM c:ul.:ill 

",""jim ~ ;st ~ -
~J~ .. L~t-" 
~~ -'-' .~ ·D -' J ·c ~I 

~WI 
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~~ 
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BRAND NAME: "EGYPT" 

• Bad publicity about 
one company affects 
all busjnesses 

• Common problems 
need shared solutions 

• Cooperate with your 
competitors to support 
Egypt"s competitive 
advantage 

"..)AlIA" :" J.:tlI ~'t' 

i.AI.Jas~~ ~~ d -
.cSp'il dS.".u cJc. ';.)1 
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GA 
Egyptian Agribusiness Association 

First truly private sector association for the 
makers of Egypt's fmest quality processed 
foods and their partners in complementary 
services industry. 

E-mail: info@egaggribiz.of2 
Web site: www.egagribiz.of2 

AGA 
t,.~l J ill "ilA'" • ;,l:i.itU JI,..!o'l1 JLt. J 4 P Of 
bJ.,p..l1 dj ~\l1 (,j-j'NJ ~14~1U~ J.Jt 
~I • ,; It l...oJi.JI ~ ~I.J .)w:tA c) ~I 

.~\l1 ~l.i....al4\·S.11 .. 

E-mail: info@egaggribiz.of2 
Web site: www.egagribiz.org 
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Egyptian Chefs Association 

• Publicize your processed 
foods, iIIcIudiD& soy.based 
products, throuah use in 
Chef Recipes 

• Complementary ......... etion 
fbr the food prDCmi", 
jnduSlry 

• ECA Executive Director
MDjam van Ijssel 

1r~:(ZO)(2)162-7217 
)4ObDe: (012) 14S-10B0 

'-I ,1.1. fte' ~~ ~ . 
t)e ~';t ••• · ..... 1;·' .eIU '" 
di-" c,J:la, !)o • ..,... J-" 

.~ 

dS~ tV e 
..... 1 , ... 

• ."....~~'.fl~ . 

:2, e." ~.,.»WI • 

~ i:J.i ""'.»" 
TelI&x: (20)(2) 362-7217 
~obae;(012)34S·3080 



SERVICES TO RECRffiT & 
RETAIN MEMBERS 

• Information that helps 
members do business 

• Group discounts 
• Advisory Services 
• Business and industry 

training to solve real 
problems 

• Represent members to 
Government - Policy 
Advocacy 

~fo:Jl tS~ .t...:...:. ':II J.IW -
c:::L.-'J ~ ~

..::..l...t,...n 
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American Soybean Association 

• www.soygrowers.ol'l 
• Policy Advocacy activities 
• Information activities and publications 
• Fundraising and community activities 
• International activities (Middle East region 

through Istanbul. Turkey office) 

www.soygrowers.org -
~~lJ"ri

dJ.l..ta,,/1 .".:;" d.."LwI ~ lb,"._ 

e--"oU do,;,~" "'-,,"'II~
Ji:i. ()o J...,,'11 ~ ljJ,\ .) ,~".s lb ,,,.
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Soy.com 

• www.soy.com 

• Privately held company 

• Information & researcb on soy 

• New recipes for soy products 

Soy. com 

www.soy.com -
~ e.1.W 4.sjJt -

~ JJJt l . .atu ..!.I.a./II.J ~.".s....I\ ~ -
~ JJi u.- ~.;,<, • .;),,;.1 'J;~ ,4'Ji,<,.j_ 
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Frank Daller 
Malnutrition Matlers 

World InltiaUve for Soy in Human Health (WISHH) Program 

Frank Daller is Vtce-preSident of Malnutrition MaltaIs, a CaladiaHllgisteoed n0n

profit organization specializing in food technology for soymiIk .xl soya daily 

products. Their focus is on dENeIoping COIBIIries. He is also a 1'8gl11a' consultant to 

the WlSHH progi8m helping develop cornm&IciaI and tunanitaia'I fKI'/ food 

projects. 

In 1992 he beCame a part-owner, .xl executive of ProSoya Inc. a d8lV'lar .xl 

manufaclurer of soymilt and related flat food pocessing equipment He \11188 

president of ProSoya lI'lIil he left the company in 1997. Since then he has bean ., 

independent consultant. He has worked in many ~ COI.d1es including 

Egypt. TlI'key, india, RussIa, .xl several oIhers in the FOIII18I Soviet Union, Afric:a 

and Latin America. Deller also speaks French .xl Gennan in addition to ElIgliltL 



SoymiJk and Soy Dairy 
Technology and Processing 

WISHH 
World IrLlIalua for Sor In ...... 11 J rill 

... ·w ...... II ........ ..,. ... 
FOOD TECHNOLOGY 1OLUTIONS 

~ c"",'ii • ., ~ V.i· ... ., \e.)."ssl 
~J..,i 

: .... , 
WISHH 

Wortd ........ for Sor In Human 1111 •• ... 
Mal DU:tr1Uoa 
Ma1ftera 
FOOP TECHNOLOGY 5oumoNS 
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Wand Initiative for Soy In Human Health 
Program administered by the Amerclan 
Soybean Association and supported by the 
United Soybean Board 
ObJective: to foster soybean processing for 

. human consumption In developing countn" 
Provides Information and expertise to 
:c:omrrIAn~llIlfood processors and NGOs I PVOS 
• Technical assistance 
• Nutrition I health 

.• Marketing 

WlSHH 

,;J..J'i1 ~ ~I." 1tJ-I J."il~.".:UI'~ -

J."iI ~ ~ V- r".1f 1tJ-I J."iI ~'i1 ~ .3I.I.J>! ~.»-lI-
1tJ-I 

.,I ~"Il Al.i,,'tl1tJ-l J.J ~.;.. JP.Pl.",. :~JtI V- <..i.!tII
.a..uu J.".:UI 
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.~ y."lUII .::.J ole!.»." ~fo. 
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........ /~ 
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tegisten9d Canadian non-prol'it organization 
;;w.:"kirlQ in developing countries 
$u~lporting humanitarian organizations 
SutlPOl'ting commercial StJy dairy proje lis 

Special thanks to Peter GoIbItz and 
Soyatech Inc. for their contribution to 

this prarentatIon. 

Malnutrition Mattera 

~. -"i,·'Y u,....~a.IiaI.. -
2 .... ~ ",i '.W"" "",)...1 -

~ dJi:o.I2.'it .1 ~ ..... ,1;, .. ~,...,a -
df:;)' ~ J...",i J-S.;tJ ~~,uLtI f"'-3I,...,a -

tu-lJ.si~ 
Soyatech Inc. ls~.J JiMS"", JiM ~ CJIIIII.'. .p. 

e--U,)IIla vi ' •• .a. ' ", 
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1 kg soybeans = 8 L soymilk 
Replaces most cow milk products 

Available: Soybeans easy to obtain 
«Healthy : 

• No cholesterol 

"No lactose 
" High protein I Low fat 
• Disease fighting 

lu-II J."i ~ v-J!l A - lu-II J."i V- r..s' :cs....... -
J~'JI ~ ~ V-~ ~ :.aI,JilIJ QL..IaJ....'11 .aa:I.t 

t,u....l1 J."i ~ J.,.-JI Jt...II V- :JJlA -
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J~ u.-"h • 
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u:;oI~ ('p.. • 
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.•. Fights certain cancers 

Reduces cholesterol 
.. Helps control osteoporosis 

Reduces menopause symptoms 
Fights heart d ...... 
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Soybeans have been used as 
food for over 2000 years 
• The Chinese 

discovered and later 
cultivated wild 
soybeans 

• Archeological 
evidence indicates 
that the Chinese first 
made tofu and 
soymilk as long ago 
as AD 220 
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US Retail Soyfoods Sales 
with Foracll8ted ... & 2002 (In 1IIIIIcJM) 

~'iI~.»lI Jl.,.J '" Iu-I ~1 , ... ..,. 
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Soy~based dairy alternatives 

I 
8 



Soymilk Beverages 
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Soymilk vs. cow's milk 

• Soymllk Is a processed 
food and lis composition 
will vary based on 
soybean or soy protein 
souroe and process type 

• Typically, when 
formulated to equal 
cow's mMk in proteln 
level, soymUk will contain 
less fat, carbohydrates 
and total solids 

Ir, _::::;:::_=.=.v.a:::.::::.s,I::;: ...... :::::::::;.,......;::;:::;:~:=:=;I..,: -t < ~,~ .~t .'t:: -
~ u:u .)-. ~.P 
~ ~.JJ! .Jl1,u-11 J,,& 

. _ .... .\>Ji-.... ........ 
""", ... .. ~ ~" -..... .. ~ -." .. , ..-

"'''/. ....' .... 
;.t... ........ <)0.,.. ..,..It.:l..J ..... ¥~. 

"'<.l '""'I ...... 
....... .,... .... : 

.2 ... ,. el1 ~ t..tl.J 
~ '-!i,S.P ,».») r'\Il..ll...... -
e-'(,$~ ~J"""" 
~ ,,} c,Jjl.JJ!-lI (,$J!-.
I,u-lI J,,& ~ di .,AYt 
.JI ~ ....» Ljjl:t.; .... __ 

.::.I,)lJA ..!IfiII.J u,.....A~ ().-
• .yslI ~ ,»",.JI .J 

10 



Soymllk market today 

• The Jatest figII'8S 
show that overaR 
sales grew nearly 
50% In 2000 to reach 
over $400 million 

• Refrigerated soymllk 
grew from 13% of 
the market to 30% 

d ..,» '.JIL~ ".J'II dU -
.:dJ~~'; .. .I 
T ... rl--a w. •• .,..J ..... 
, .• u-~"'cJ,.....1l • 
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Soymilk is now available in 
most major food stores 

• Aseptic soymilk can 
be sold on a grocery 
shelf without 
refrigeration 

• Pasteurized soymilk 
is sold refrigerated 
alongside of cow's 
milk 

Jt:a..J1 F '" dil Lu-ll J.,i ~ .J.Jl-; 
f..$ ~I ~\.::.l11 

J.,i ~ t4. u1 ~ -
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Soymilk in single serve, new 
concept packaging 
• CompetitiOll for shelf 

space MCI position 
among the major . 
brands 1$ leading to 
the use of new 
concept packaging for 
soymilk as a snack 
foodIsingie S8nI8 
beverage 

.).JI i.J':4. i'J't d.JP '" t,u...U J.,i ~ 
.-J.J 

J.,.-J .)- uoIJII cpll
--- ..:ioI.J~'.)- ~ iJIw. .)
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Soy Yogurt 

14 



• 

Soy yogurt processing 

• Process is nearly idenIicaI to pi0C88Sing CDIIs milt 
for yogwt. with slight changes in fomUaIion 

• Different yogwt aAns may be naacted, 
axperimBIllalion for piaper fIavar baIaIce is 
essential 

• Additional carbohydIates will be neces_y
suaose, honey, glucose, fnitjuice 

• Stabilizers or gl.IIIS can help reduce synarisis 
• Using whole beaI (fun fiber) soymilk can add body 

a1d stabilization 

IS 



-------_ .... _-

Soy Yogurt 

• Soy yogurt has gained 
acceptance with 
consumers due to 
improved flavoring and 
packaging 

• Cow's milk yogurt 
fortified with soy 
protein has now 
entered the market 

u,. ~. !/J1,~ ...1M. .u\ 0 
J.J .;.. lu-II J.,..i w-. 
4*-, ~ lfoi uP't,,,.1I 
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Soy yogurt drinkS 

• Soy yogLWt cti1ks 
and other forms ct 
fermellted soymilk 
beverages, such as 
kefir, have been 
introduced 

• Offers additicIilaI 
heaIIh benefils 
(~ bacterial 
culllns, modified 
isotlavones) 

~ J."i c;~Jf .'Jl''; d.u~ 

c)o .pu .::.It..u4- rq " .. -
. cI.JfJ tl.it~ ....... c.IJoI ..... 

\ur--I c.IJoI ..... ~ c)o 

.Kefir ..... ~ 
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Soy"based ice cream 
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Soymilk 
Ice Cream 
Processing 

19 



Soy-based cheese 

20 



Soy-based cheese marketing 
• Supermarkets are 

devoting more shelf 
space to this rapidly 
glowirJg caliegOly 

• Ma1y stores sal 
these prockJds in the 
ptOCb:e case near 
tofu or oIher 
aIIematiYe foods 

• A variety d stJIes, 
IIavors md brands 
exist 

., ... ",.' 
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Tofu 

22 
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Tofu - The original soy cheese 

• Processed from soymilk cudIed wiIh c:a/cUn.r ? , 
magnesk.m chloride or oIher coagI MnIs 

r.J ,..,1 .• ~.Jr,.ag ~.;....a Iu-I t.I.JI .... c)ot!- • 
".".t -.,.-..... 
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Soymilk-based desserts 

24 



Soymilk-based desserts 

• Soymil< is used a 
daily replacanent 
in puddi1gs &'1d 
other desserts 

• Formulations and 
processing are 
nearty identical to 
using aws IlIIlk 

• can be processed 
to be sheIf-stable 
or le6igef , d 
pnxU:ts 
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New product concepts 
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New product concepts 
• AIry IUIIbIr ~ new procM:I 

COIICe4* using sormfIk or 
soy pnUin as a ...... 
pI! 'tie 
- SnIoclIIieI -""""'pIUi , 

c:tt.Ie r .w&tL_ 
- Soy Ill'8MlIIIIIIed ..... 

- s,n.dII 
_ er.n,dI '. 
- Mypnlduct...., ... 

\MIll dilly mile 
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.) ..,,;.. Ua s, .'t I ,·.,s h' 

.Iu-ICUC;lu 
uIJ~

........ ~u.I!lbt
I.IJI u- 1.1 . -.I ~

Iu-I cU ..,,;.. 
.t;»~ .; ~.Ja.pl u.I
I/IJI';~~-

....... ""r .... • ,.~J
fI.N 

27 



Total world sales of packaged 
Soya Drink grew by 54% 

from 1985 -1999 (totals In mlmons of liters) 

r3W1 c} .4-11 ~I d.,;; 4 ~J 
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Costs approximately 
US$4,900 

Liters/hour 
commen::ial pilot and 

LJrood product development 
humanitarian feeding 

Institutions / Res1aurants 
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• 

- 300 Liters I Hour 
ossiible add-on to existing dairy 

$40-50,000 
for chilling and packaging equipment 

for yogurt, tofu and ice-cream production 

~t..II/lfo ,. •• -y. • -
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- 4000 Liters I hour 
:uitslble quantities for 
eva··PaIe and other long-

packaging . 

wtomated systems 
$500,000 - $1 Million 

:c..u 'IJllt ••• -y ••• -
d.", .) Ii· .. ,.h ..• , ,4_ 
Jiio.1 .,. .:I ..... T .... Pale 
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IoYJlllilk and other soy-dairy bases are being used 
formulate a variety of good-tasting and highly 

lUb1itiOlllS daily alternatives 
good-quality production and smart local 

nm:etmlg, soy-dairy products will be popular in 
market 

FOOO.TKHNOlOGY SOI.UTK»IS 

WISHH ----- FOOD· TECHNOLOGY SOLUTIONS 
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Texturlzed Vegetable Protein In Mea, 
Meat Products and Vegetarian 

Application 
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PRODUCTS 
Texturized Soy Protein Products 

• Chunk-style TSP 
., Minced 

., Flaked 

• Structured meat analog 

• Fibrous soy proteins 

• High moisture meat analog 

l t;;lJ/;. '..JiwA eJai ~ ~ JS,J.... ~ J"i utA». -
NJL- -
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~ I.t,.A J"i ~». -

~)1 c,)I ~ ($.JA.a ell ~ ~ -



Definitions of TVP products 

.erMeat extender: Product mixed with meat to 

make It go further or change" properties. 

.erMeat analog: Product that replaces meat. lINt 

made from vegetable proteins. 

C"hii.JJI u-~ ~ .~ (p c..1M en- :,..a rlP .
.~ 



Textured proteins: 

Minced Chunk 

FSP 

SMA 

HMMA 

I 
I 



Chunk, Minced, and Raked Style TSP 

Size: 2 - 30 mm 
Chunk: > 8mrn 

Minced: > Z 111m 
FlaIled: >Zmm 

Water absorption 
so, ftoIr. U X 
so,.-iIb .. : &.IX 

. Rehydration time 
Chunk > IIInc:IId ,. FIIIIId 

.1,.6/~ ~ ~ vIP """, ~ J.JI tJliJl 
tJlJAlJ (U.JlJJ 
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Raw Materials for Chunk, Minced, 
and Flaked TSP 

Soy Flour 
60 to 70 PDI 
so to sn. protein 

Soy concentrate 
Low IOlubilty type 
70% protein 

Vital wheat gluten 
High soIubiIty 
60% protein 
Use In combination willi .oy IngAldlenlS 

~ J(.hJlI:t.pAII JJI tJ:I1J..JN .t,'1'Ii, ,.W1 JI.,jJ 

tJlJAlJ ,.JJl.JJ '!i'tA ;~ ~ ~ 
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Important Properties 
Of Meat Extenders 

• water absorption 
.•. on absorption 

• Meat-llke texture 

~cJ" tdd • 
c.uI ud '''4 .. 



Structured Meat Analog 

Size: 6 - 20 mm 

Layered structure 

Water absorption: 3 X 

Rehydration time 
15 minutes In boiling water 
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Raw Materials for SMA 

Soy Flour 
IOto70PDI 
IOtosn. ... lalll. 

Soy concen,t.tra'Alte'
a.-.... ...,.,.. 
"", .. 11 In 
Pulltlll COl ........... to be dIuIId tit avoid "",ell Inllan 

Vital wheat gluten 
HIgh"""'" ..,. .. lin 
..... InCOftlllindon .... ., ....... nIIt.law ...... 
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Important Properties 
Of Meat Analogs 

Meat-like Appearance 

Meat-like Texture 

Water absorption 

Cooking characteristics similar to meat 
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Raw Materials for FSP 

Soy concenbate 
....... 'ay ... 
7ft ...... 

Soy Isolate 

........ M,tI .... ' vlKOIIty ......... 
VItal wheat gluten 

l:t'.." ~ JJI,"4 ;"'J.)fI ,..... .i .... 

....... cJJih 
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'. 

Fibrous Soy Protein 

• Size: 6 -20 mm 

• Fibrous structure 

• Water absorption: 3 X 

• Used to make restructured meat ant!II01lls 



High Moisture Meat Analog 

SIze: 12 111m thick X 80 nn wide 

Layer8d end IIxous strucbn 

lleat-llke composition 

1CI-1 .... pnIIIIn 

lIust be fiOZM or retort packaged 

SIze and shape similar to • cut 01 ...... 

(uIvoI) ",. I .. X ( .... ),.. " .... 

~"".;)tvM~ 
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Raw Materials for HMMA 

Soy concentrate 
High solubility type 
70% protein 

Soy isolate 
High soIublltylhlgh Viscosity 
90% protllln 

Vital wheat gluten 
High solubllty 
IO'lIt protein 

Starch 
Com or wheat 

Oil 
TypicIII/y Vllglllable 01 

{Jp.;J tJA~ (./J1...U 1,1; ~ J;J,J,.LU J/,JAI 

~Wih 
~~<\lt.Jl 
Ufi.JJ!l u.- % v • 
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Extruder Moisture Levels 

Meat Extenders: 20-25% 

Structured Meat Analog: 28-32% 

High Moisture Meat Analog: 85-75% 

"\,o - \'. ~ d.J&a 
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Composition Of Various Meats 

CIIIcMn CIIIcMn MaIIDn BellI' BellI' 
IInt.ut lAg T_ A...- CoIIIIoIII CIIop IIfIIIklIt SlrIoIII 

'" wac. 75 . 75 

"'......... :a 21 

"'Fa 1 S 

81 

11 

t 

80 ,. ,. 
21 

,.,p.JJI "'" 'Itt; 'cUI~,J1 

..... 4tu l..uI ,aI ..... 
C .... , .... ~ .JIIo_ .... .Io..v dJo,al AI 

",.Iot 75 75 62 81 110 62 81 

"'0iWI :a 21 III 17 11 ,. 11 

"OJU 1 a ,. t S as 21 

21 

11 

oo,al.w.l 
AI '.JOI.)o 

88 

21 

11 



Primary Functions of 
Soy Protein Concentrates 

• Hydration 
- The ability to take up and hold moiabn 

• Texture EnhanCfIIIIMt 
- The ability to maintain or improve the strudInI illagiily ~ toad 

producIs . 

:lf4 . 
• It. "''II.J~'''' ..-.... ,.,- -

tA.JtJ ell d -
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. Primary Functions of 
Soy Protein Concentrates 

• Fat Absorption 
- The ability to hold and retain fat in ground meat systems 

• Emulsification 
- The ability to participate at the oiliwater intetfaoe of an emulsion 

~A (JI"I' 0' .1 ~ 
:t..,.).JI ~.,...m l!:t:ilJ t...lill ~ UJi'.lI4 ..Ia.tL'lI1 ~ • .JlilI • 
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Textured 
Soy Protein Concentrates 

• HydIldlon 
- 3 paris wabw : t .... tIt.xbnd c:ancew ...... 

• Enhancement of Text",. 
- .eat-llke liutuntj stable tInugh multiple cooIdlllJl 

• Fat Absorption 
- Absorbs fNe fat during cooking and NCClMtlIuIIan 

:lt4i -
cJIoW \uooIII i:»WI h (JIl \ "JI. :,w (JIl..u.i" • 

tlI'I~ -
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Flakes 

Textured Soy Protein 
Concentrates 

1/4" Of' 11B" flllkes 
Fast hydrating In cold water 

Chunks and Crumbles 

Variety of sizes from 11B" to 3/4" 
Slower hydrating 

t.JIl..,JI 
.:JIll.,., (JA ~ A/' .J ~ 1/' -
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Product AppHca60ns 



Texturized Vegetable 
Protein 

• Can be seasoned with just about 
anything. 

• Used to replace meat or In 
combination with it. 

• Extremely low In fat and high in 
protein! 

• Comes in flakes. granules, cubes 
and slices. 

u.tJ311 ~ e.Jl "L, ~ ~ -
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Applications 

• Ground Meat 
• Emulsion and Coarse Ground Sa_age 

• Poultry 

• Vegetarian 

• Other Food Applications 

,wW,..u . 
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Ground and Formed 

Improved yields In precooked products 

Provide particle definition 

Retain moisture, fat and soluble flavors 

Maintain textural Integrity through multiple 
processing steps 

~~ 
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Beef Patty Formula 

In", Idle .. 
Beef 80120 
Beef5CW50 
Wala 
TexllndSPC 

Total 

0 ••• 

'I., • 

'(",0. 
Y,o. 

1 • • ,. 

" 50.0 
20.0 
22.50 
7.50 

100.0 

'( -/, .. II.ji,,.-J 
0./0. fI.ji,,.-J 

_t. 

Je,'"' 1t.,..I ... .1JI.::J$y. 



Taco Filling 

Ingredients 
Beef 65135 
Water 
Textured SPC 
Functional SPC 
Spice 

Total 

VY,o 

'\",0 

0, • 

" 72.5 
13.5 
6.5 
3.0 
5.0 

100.0 

\"0/'\0 ".JI ~ 
tot.. 
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BUllito Filling 

fmredients 
Cooked Beans 
Beef5Cr50 
WaleI 
Tflldlnd SPC 
Spice 
Modified Food StM::h 

Total 

" tY,-
,. ... 
\ 'l.

Y.Y' 

E, '\ 

Y.-

, . -,-

, 
42.0 
30.0 
19.0 
2.3 
4.6 
2.0 

100.0 
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Poultry 

• Product types 

- ground and formed. chopped and formed 

• Benefits of soy protein concentrates 

- reduce cost 

- effective raw material usage 

- production economy 
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GroundlFormed Products 

+impIoved )ieIds in 
pt8COOked 
ptOducts 

.improved ptoduct 
appearance 
+impIove textr.n 
and mouthfeeI, 
especI8IIy {JIOductt 
containing MOP 

1...,Ja. c in sri 

"--JljJJt'~ uAt 
,,;;J ~5'I ~ L Ja, 
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Chicken Nugget 
(Nugget -shaped Chicken Patty) 

Ingredients " 
Chicken Breast Trim 67.0 
Chicken Skin 8.0 
Water 16.0 
Textured SPC 6.5 
Spice 2.5 

Total 100.0 

E~~ 
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Vegetarian 

.Mmic meat mixtutfJ 

.rM1ta-bini:ing 



Processing 
Mixing I Blending 

• Order of water, Ingredient addition, significantly 
impact texture 

• Competition of Ingredientl for water 

• Water usage - 55 to 65% 

6,;,41'1 
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Methods 
• Pl"8-hydratlon: 

Hydrate TSPC 1.1 ~ 2 to 1 with water. 
Dry blend all remalnlnglngracllants or add 
seasoning I flavor to TSPC hydration water, dry 

. blend ntSt 
• Unit Pack: 

Blend all dry Ingredients together 
~ ~~ 

~,~ 
,~-
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: ... ~cJilLo 
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Mixing Sequence 

• (Prehydrate TSPC added to mixer first) Add all dry 
Ingredients then water 

• Mix until unifom1 and tacky 
• Grind 112" (optional) 
• Chili ·In cooler or with CO2 snow If necessary to form 
• Freeze, package or prebake, freeze, package 

Ut.w.J (,W 41 c.it..:...l\ ~ ~ ~J.)I .is.)I' "l;~) -
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What Impacts Texture? 

• Using blends of different size TSPC 

• Choice of. binders 
• Grinding 
• PrehydrafJon of TSPC 

• Prebaklng 
• Coo~ng temperature 
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TVP Application 



UsesofTVP 

• TVP can be added to meat as extenders 
• Can be consumed directly as simulated 

meat analogs 
• Breaded chicken patties with as mush as 

30% of the meat replaced were actually 
preferred to all meat patties 

• Meat analogs can be flavored and fonLied 
into sheets, disks, patties, strips and other . 
shapes 



Uses ofTVP 

• There are meat free hot dogs, 
hamburgers, chicken patties, nuggets, 
hams, sausages, meat snacks, and looSe 
meat products for chilies, tacos, and 
spaghetti 

.• It is very difficult to tell the difference 
between real and TVP 



UsesofTVP 

• In . India, China, Japan and South Korea 
TVP is eaten dlrecUy as a flavored or 
seasoned piece usually as a side or main 
portion of the meal 

• A good example is completely meat-fnIe 
meat analog is flavorad bacon bits 



Uses ofTVP 

• Some of the TVP consumption In different 
parts of the world is based on religious, 
cultural, or economic reasons. 

• A good example is vegetarian diets for 
most Indians 

• Widely used in child nutrition program 

r'W' u. .1.»1 &~ '" J(,LlI ~ uP.J~ ~.; ,01 u! 
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UsesofTVP 

• TVP been used by worldwide relief 
agencies to help feed famine plagued 
peoples in impoverished countries 

• Recent example Is Afghanistan 



Uses ofTVP 

• Because of their low moisture and water 
activity, storage, shelf life and handling 
under poor conditions do not become 
problem 

.• Vitamin and mineral fortified and make an . 
ideal protein source 

• TVP Is cholesterol free and can be 
processed as a low fat food 

~ fiio?1i.1 ~.Ju...J lJ''')!'·U $Ji.J ~ ,,oJ,., eC! u! -
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Examples 



Types of Extruded Soy Proteins, Selection 
for Meat Alternatives, Designing a Meat 

Alternative 

Second Part 

iJA OI~I c..iiau ~ IK,'!'t." ~ Wi 6liitu;S 4.G...1 
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Textured Soy Ingredients Commonly 
Used in Meat Extension 

-Economy 

-Reduced Fat 

-Health 
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Textured Soy Ingredients 
As Meat Alternatives 

• Economy-? 

• Shelf Stability 
• Reduced Fat 
• Health 
• Dietary Restrictions 

A,4';;. UjlJl ~ 
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Meat Alternative Markets 

• Rural 
• upscale Urban 
• Religi.,.,., 
• Health 

~,j.,.J -
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Where to Start? 
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Product Model 

• Define Product In Detail 

FAT CONTENT PROTEIN TYPE 

FORM - DRY OR PREPARED 

PROiSH CONiENT 

RAYORS'fSIU4 

~[l".J 
Jj,.a. e1W Uut3 

COST 



Protein Content VS. Meat 
Comparison 

• Ground Beef (20·28g) 
• Chicken Breasts (20·25g) 
• 6.25 Grams Per Serving Minimum 

cldL U+1~ ~jA.. UM tl)1.t 
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Fat Content vs. Meat Comparison 

·Ground Beef 10-30% 

-Chicken 5-25% 

-Storage Life 

"". - , • ,.u.J ,,» ,... 
"u-., ..... 



Product Model Flavor System 

• Meat or Non-Meat 
• Religious Restrictions 

* 
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Product Model Form 

·Shelf Stable 

·Prepantd 

4,.:1, .1 '.Pi ~ -



Product Model Cost 

$ -Ground Beef $ 

-Chicken 

$ • ·Pork 

-Flavored Entree 
$ 

• $ 

.'.ii'S:;' 

$ • 
$ 

$ 

$ 



Product Model Textured Protein Type 

·TextuNd Soy Flour 

·TextuNd Soy Protein 
Concenbaf8 

~ ...... *. 
c)I&" ....... (Mt1Jl h -



Product Model Textured Soy Flour 
& Textured Soy Protein 

Concentrate 

Textured Soy FIOUI T __ ...,.1'nIIIIlIt 
cafJa."".11111 

,,,,- so 70 
T_ Good Good 

3.5-1 4.0-1 
Cost ... $.<45 $.75 
T_ Good IleIIiIr 
Side EIIIIc:ts Ves lAss 
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Product Model Product Description 

-"Taco" Mix 

-Protein 

-Fat 

-Flavor 

-cost 

-Textured Protein 
Type 

flWE.a.,.u ........ 
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Product Model Product Description 

·"Stew" Mix 

·Protein 

-Fat 

·Flavor 

-Cost 

-Textured Protein 
Type 
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Product Model Product 
Description 

-Various Sizes 

-chunks 

-StrIps 

-Various CoIoI8 

. -Uncolored (Chicken) 

-COlored (Beef) 



Product Model Product Description 

-"Burger" or "Patty" 

'Protein 

'Fat 
-Flavor 

-Cost 

-Textured Protein 
Type 

.. ~ .. 



Product Model 
Textured Soy Flour & 
Textured Soy Protein Concentrate 

-Texture 

-Shape 

-Size 

-Flavor 

~ [l."..a 
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Product Model Flavor System 

-Organic·. 

-All Natural 

-Vegan 



Product Model Flavor System 

.. Meat" Uke 

-Beef Based 

-Vegetable Baaed 

-Varieties 

,..,~ -
fI»,..a~ -
.:.IJ,.,.... ~ -

liN. dt&J .. 



Product Model Flavor Companies 

-Development Support 

-Sample Preparation 

');Jh1',,-J -
~ .11.»1 -



Product Model Binder System 

-How to hold It together ' • , 

, . , 



Product Model Binder System 

·GuarGum 

oXantham Gum 

·GumArablc 

-Carrageenan 

oSoy Protein 

J,JU!:-- -

c;:,WIJ!:-- -

~t·'·1 -
dJtt.1.,I.!:-- -

~~-



Product Model Sample 
Preparation 

-Hydration 

-Cooking 

-Tasting 

(,. ... &.lei 4.1).»UI -

(IfW -

.Jl.I • 



Product Model Test and Adjust 

• Sample 
• Sample 
• Sample 



Product Model Cost 

-Textured Soy Flour va. 
TextuNCI Concenbata 

-Binder System 

-Flavor System 



Product Model Product Name 

• Soy on Label 
• Generic Name 
• Fanciful Name Soy One Burger Mix 

Veggie Burger MIx 

Burger \I fa Natural 

~liJI ua hi" ~ ~ i:J.M -
,u:.~

.41M~~ -

~A>JI~ 



Product Model Package 

• Volume 
. Make a Finite Quantity· 

Denver a Finite Amount 
• Preparation Instructions 

~
s.v-~..,.. 

s.v-~~ 

Jln'" d' !'J -



Product Model Adjust 

Package 
Product 
Preparation 
Price 



Product Model Seiling Price 

·Preparad Burge .. 

-Price per Pound Served 

-Price Comparad to 
Ground Meat 

-Posllloning 

..... ,JfIIt.JfI -

.NdfJ~ -

~~liJL~ -
.....,,,.n ,..... eJW~.tI -



Product Model Launch 

·Productlon 

·Olstributlon 

·Promotlon 



Product Model 

• Take Orders 
• Ship Orders 
• Get In The Bag 
• Monitor Success 
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Agenda 
• 1ntroducti0ll (an overview of the food industry and food 

consumptiOll) 
• Systems of safety and quality assurance in food and feed 

industries 
• Characteristics of soy products (protein, fiIt, dietary fiber) 
• The beneficial role of soy products to food industry and 

their consumers 
• Cereal consumptiOll and prevalence of disease 

- CenaI ProductiOll, Tmde and Consumption of the Countries NorIh 
Afric:aD 

- PrmIIaK:c ofFood-RdaIed Disease Arouad the World 

• Benefits of Soy Products to the Industry of CereaI-based 
Foods 

• CODOIusion 

(!p:::I,1uJ" ~'il ~u... 4P~) l...li.. -
<-iI..II" ~'il ..:a.:.u... ~P.-" ~ 4b ~ -

(~ ~ 'UJAJ 'CW,,~) I,u-II J,Ji cI,,!. (.)oA1.,.. -

~u....J ~ 1.uwJI J.,i c!.t~ ~ !I~ ..I....ji.Jl J.Jol-lI -
~~I "(1.1 ... ,, ~'il 

1foI.>"'i1 .)U1II" ..... ",....n ~I -
~ ~ J..,.I.,II,.N".J., ItiI J+f'JI., .... ~ l!:11I! -

rW .1..lI 6I4 .,1 ~4:l1 ~.,.,. u:oi",..4:It ;..rm -
()o 2.j. 0 •• ~'il ~u....J ~ I,u-II J.,i ~.l-lI.,i -

I,u-II J.,i 

~-



Introduction 
and an overview of the 

food industry and food consumption 
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Figure 1. The Simplest Scope ofFoociand Feed Science 
and Technologies 



s 

Figure 2. Classification of Food Indusby 

Acc:ordiDg to the F pide Pyramid 

iN .... d .. . _, __ 
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ViII g ,... l'nIit 
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Figure 3. Mediterranean Diet Pyramid 
(Intema1i0lllll Confel'ellCe on the diets of the Meditmmnean, 1993) 

A few times per month 
(Or_oftoa ..... _l 
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A few times per week j:::iii,. ll&P 

Daily 
Fish 

~=-----=-~ ..... -... --....................... --..... . 

Fruits & 
Nuts 

Breads, pasta, rice, couscous, bulgur, 
other grains and potatoes 
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Figure 4. USDA Diet PyraIDid 

VislU! 

6-IlSc .. ' ,per., 
BreId, ctnIIIs, rice aud ,... 8RJUP 

.... .; 11-' 1f'II.:I~ 
~.oLI.I »'11.1 ....... .1 JtI.I • .,.... 

a-t .. ' e ... ., 



8 

Table 1. Systems of Safety and Quality Assurance in 
Food and Feed Industries 

• Hazard Analysis and Critical Control Point 
(HACCP) Program. 

• Quality Management System (ISO 9000) 
• Good Manufacturing Practice 
• Supplier Quality Assurance 
• Good Laboratory Practice Accreditation 

~u.. iJ"""J ~-~ ~ ·Ii. :, JJ.t:t. 
Ula.IJ~'It 

4~ ~ .b\il ~.J .,;101; ·D ~ rts.l -
.(HACCP ...lI e-"1..i~) 

.(1 • • • .JJJ~ i.l.,.JI oJ.lj rts.l -

• UJ.l.J.,.J\ 0.3 ~ ~ -
. .2 "lI,.J\ .2;' ... D ~l.l:il ~1 -
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Characteristics of soy products 
(protein, fat, dietary fiber) 

~ J.Ji d,';' ~"p 
(~$. Ut:tlf 'UJ'J ,~~) 
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Table 2. Flour Composition and yield of protein isolate from 
grain legumes, dry basis 

.....- l'ro1IIIa Fat FI ..... AlIt PnIIlIiD 
lIIoIIr (%) (%) (%) (%) IJoIaIoo 

N][5.7 YIeld (filM 
,tIour) 

Soybean 39.7 23;1 2.2 4.8 36.6 

Lupine 40.8 7.9 I.S 3.1 30.8 

Fababean 30.0 I.S 1.4 2.9 28.2 

Lima bean 20.0 0.9 2.1 3.8 17.9 

Lentil 19.8 1.1 1.1 3.4 19.0 

Chickpea 19.2 S.6 1.3 2.6 18.S 
_"'IIId_(I",.~c....IIlIIt.F""Sci. T_l. 7,256-2" . 

0JI.1JIA ell ~ ..alii OJUI 0JI.1JIA cWcJjLI 
~ (1%) (1%) (1%) (%) 

,..I"'~ o,VXN 
(dill 

36.6 4.8 23.1 2.2 39.7 I,u-I J.,& 
30.8 3.1 7.9 l.S 40.8 V"'.J> 
28.2 2.9 l.S 1.4 30.0 4\il,jl."....u 
17.9 3.8 0.9 2.1 20.0 ......... l,jI."....u 
19.0 3.4 1.1 1.1 19.8 ~ 

18.5 2.6 5.6 1.3 19.2 ~ 

_F.IIId_(l",4).Cm.IIlIIt.F .... IIci. T-.!.J. 7,~. 

i 
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Table 3. Aa :kebaap ofMatual Amino Adds Supplementation 

In Grains In Legumes 



Table 4. Typical Composition ofVeactable Oils 

Fatty Carboo Paw" .. oCFIItJ Acids 
Adds atom Olive Soybea S lillie Cam 
PIImiIic 16:0 13 12 10 13 

I'll • .tftc: 16:1 I - - -
se.ic 18:0 2 2 5 .. 
C.lIeic 18:1 75 24 40 29 
IJe+ir 18:2 9 54 43 54 

Ii •• ie 18:3 - 8 2 -
_~T.l._, . .......... ~ VtL2JIIIII, 'r'; • a.. ...... 

~.:uuu~ ~:' d.f.aI. 

~uloI-~~ wJ.1~ ~~ 

,~ r-"" ...,.. cJ..ti UJI.tJ ~ 

13 10 12 13 16:0 .., ... 
- - - I 16:1 ~ ..... .. 5 2 2 . 18:0 ~ 
29 40 24 75 18:1 ~J 
54 43 54 9 18:2 ~,JJJ 

- 2 8 - 18:3 ~,JJJ 
_~T.l._. 1 ......... ~VtL2JIIIII' '.II.a.. ...... i 

13 
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Table 5. The Definition of Dietary Fiber 

• "Dietary fiber is the edible parts or analogous 
carbohydrates that are resistant to digestion and 
absorption in the human small intestine with 
complete or partial fermentation in the large 
intestine. Dietary fibers includes polysaccharides. 
oligosaccharides, lignin, and associated plant 
substances. Dietary fibers promote beneficial 
physiological effects including laxation, and/or 
blood cholesterol attenuation, and/or blood 
glucose attenuation." 

. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I IS 

The beneficial role of 
soy products 

to the food industry and their consumers 
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Table 6. The Beneficial Role of Soy Products to the 
Food Industry and their Consumers 

(lof2) 

• Industry of Bread Making 
1. Increase Productivity (yield): 

1. Addition of 1 % soy flour (PDI 70) - Additional 
1.4% dough 

2. Addition of3% soy Sour (PDI 70) - Additional 
4.a-A. dough 

2. Improvement in dough handling Properties 
3. Reduction in Baking time and Temperature 

:(~) ~1:!.t11 ~ . , 
CJIlJ~ ,',U'! ~~"..) lo-lI ~ Vt %\ u..l ., -

.UIf-d Vt % '. f uw..} - (POI 70 
CJIlJ~ ~ ~ ~".. ) lo-lI ~ Vt %\" liWoJ . y -

.UIf-d Vt % t. y.uw.l - (POI 70 

.UIf-d ~jl.o u--I". UJ-l . Y 

·<iJI y:o. 4 Jl J jpJI Vt j u:..ii. . \" 

j 

I 
I 
I 
I 
I 
I 
I 
I 
I 
Ii 
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Table 6. The Beneficial Role of Soy Products to the 
Food Indusby and their CoMHiIa'l 

(2of2) 

• Industry of Bread Making 
4. Improvement in crumb and crust color 
S. Improvement in crumb so& ellS 

6. Improvement in roDing and foIdias propea1ies, 
and tearing quality (flat bIeads); and hi'" 
bread volume (pan bread, Fnmch style bread 
and Samoon). 

7. Prolong sheIfIife. 

J..,i c-J,ii. ~ 'Is. .... J"':' c..J.".. ~ 
~'11 c.?'.i" . .J ~'11 ~l.l..J 1, ,,41, \u-I 

J1'16t;,.; -
~)4.J 4.)111.1 JPI""" u; c::aa-:s . f 

JPI""" i).Ja ". c::aa-:s .0 

(~ JPl) eWI ~.,.." "*-,, UfIoAI ~.j u-a.,. c::aa-:s ., 
UuW .)A JPl .YJ.JI Jf-i.) ~ ........ ,......1 

.(,JuJd JPI.J ~jII 
.<.J."JJ J,p"". d jI . Y 
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Table 7. The Beneficial Role of Soy Products to the 
Food Industry and their Consumers 

(1 of 2) 

• Conswners 

1. Improvement in Product Quality. 
2. Improvement in Product's Nutritional Value. 

1. There are evidence that OODlIIlItIption of soy protein is 
associate with significant decresse in 

2. Serum LDL cholesterol. 
3. Tri-glyceride concentration. 
4. With a non-significant reduction in serum HDL 

cholesterol concentration. 

.~S-l..,..~ \ 
.~~~~~ .y 

~.>-~ ui>.J.)/ ~.1 .,1 ul ~ ~ 0lil.1.....4 ., 
:~W~~~4 

~ '" (~ ~ ~ ~.J')/) J.J~fiJI . y -

~ clJIo~ JI. Ji . Y' -

J.J~fiJI jf.Ji ~ ~.J ..>-/J. ~ e- . £ -

.~ '" (~~ ~.J')/~) 
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Cereal Production, Trade and 
Consumption of the Countries 

North African 

1,£lI.1 .. ~" l+.!i ,.M3'1n" y~ ~l:il} 
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TIllIe 8. Pop"'" ad Wheat ProcIuc:tioD <'Idle 0-....... <'I 
die Middle East. NoIth AfiicII, ad NOl1h CcmaI Alia 

(PAOY ...... I999) 

Couabies Popdlltina Wbeat P.mduI:tioa 
(miDiou) (MMT) 

1'IIl MIiIIIe L I • 2t5.I 3U 

SkGCC .... 2:U 1.1 

NiIIII NedIt .Atnr.. 1U.7 W 

... It. CailnlAiia 47.7 15.1 

T .... 475.2 "'7 

~.J J...JII ~ c.I.J.tI e-oU [bI.J (JMI :1. d.J.It. 
~""1"""'.J~ ("" .,w~~UoIo"'" 

e-UEUf ~ c1fII 
(.JMII uW1 c).I~"1I) (cl..w.) 

36.9 215.0 J...jlI dA clJa , • 

1.1 21.. ;J.I/' .,.... clJa , 
....".. 

12.2 11D.7 ~ .".,. clJa ' ! 

1'.' 47.7 uJ-~ ..., .".,. clJa y 

66.7 415.2 .,.....,. 
:: 

!I 
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FtgIn 6. Total PopoIaIion of the IIiDe COOIIIries of North Afric:a 
(FAO Yearbook. \999) 

Tot .. Population (million) 

Tot.JPopuiation (mimon) 
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F'J8UnI7. Wheat ProchJc:ticm oldie Coomtriel oldie 
North Afiic:a (awt'IIJCI ol 1997-99) 

(fAOYeRoat,lm) 
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• If ...... 
• 1'01IIIIIIII 

....... .-...... ...... . " ...... . 

• 1'01IIIIIIII ' 



24 

Figure 8. Total Cereals, Wheat, Wheat Flour and Rice 
Trade of the North African Countries 
(aw:ragc of 1995-98) (FAO Tnde Y--. 1998) 
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Figure 9. Cereal Import-Export 
of tile OOWJbies of North Africa 

(-. fIIl99S-9B) (1!AO 'I'IlIIk yeat ..... ~ 1991) 
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Figure 10. Wheat Import-Export of the countries of 
North Africa 

(-acof 1995-98) (FAOTmdeYwboct.1998) 

,- Import _ Export I 

I_ Import - Export ! 
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YJIUI'O ] 1. Rice Import-E1qJoIt of the CX'IUSrieI of 
NonbAfiiea 

( ....... fIll99S-98)(1NJ n.It y ...... 1911) 
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Prevalence of 
Diet-Related Disease 

Around the World 



Obesity 

d ;4.\ till 
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Figure 12. The Possible Interrelations of 
Chronic Disease 
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Pipe 13. Distnllutioa of Death by CauIe fbr two coborll 
&om Chile, 1909 aud 1999 

1m 11ft 1:='-"'- ................ -:" ...... lie.. I _ ~ ...... eNee '5 ........ w _____ ...... ""_L~ ... _I.110_ ... _. $ •• _ 
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Benefits of Soy Products 
to the 

Industry of Cereal-based Foods 
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Figure 14. Wheat End-Uses Around the Wortd 
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Table 10. Beneficial Application of Soy 
Products in cereal-based foods 

• Breads: • Bagels 
- Flat breads • Biscuits 
- Freneh style breads 

• Cookies 
- Steam breads 
- Pan breads 

• Noodles 

• Cakes 
• Donuts 

• Kaak 
• Pasta • Pastries 
• Couscous • Pretzels 

• etc ... 

J"i ~ l'n .t o\fl.t fit;.; .. ~ 4A.t :,. ~ 
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Examples of 
Wheat-based Products 

Around the World 
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