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Nutrition chart

Skim milk/1 cup (200 ml)

Calories 86
Total fat (g) 0.4
Saturated fat(g) 0.3
Monounsaturated fat (g) 0.1
Polyunsaturated fat (g) 0

Dietary fiber(g) 0

Protein (g) 8

Carbohydrate(g) 12
Cholesterol (mg) 4

Sodium (mg) 126
Vitamin A (RE) 150
Vitamin D (mcg) 2.5
Riboflavin(mg) 0.3
Vitamin B12(mcg) 0.9
Calcium (mg) 301
Phosphorus (mg) 248

kel \jﬂ\o:\muh dgaal) :(‘.J_Y) Joa
Nonfat Dry Mitk /1/3 cup

Calories 82
Total fat (g) 0.2
Saturated fat (g) 0.1
Monounsaturated fat (g) 0.1
Polyunsaturated fat (g) 0
Dietary fiber (g) 0
Protein (g) 8
Carbohydrate(g) 12
Cholesterol (mg) 4
Sodium (mg) 121
Vitamin A (RE) 150
Vitamin D (mcg) 25
Riboflavin(mg) 0.4
Vitamin B12(mcg) 0.9
Calcium (mg) 284
Phosphorus (mg) 219
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Used in: Bread, breakfast cereals, pastry Glaze, muffins, Cakes

mixture, biscuit, frozen cakes and muffins.
Effect: Nutritional, Sensory properties, emulsifier, yield,

Mulvihill, (1992)
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Casein

Used in: Macaroni, Pasta, Imitation products.

Effects: Nutritional, Consistency, Freeze, Thaw, Stability,
Microwaveable.
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Casein: Caseinat

Used in: Minced meat products.

Effect: Consistency, emulsifier, gelling to connect water.

(Mulvihillc 1992)
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(Little, 1966) alaiuseS Jaal y ((Webb, 1970) o sllaall o il =is
Slatie ans Ay bl gy miogdl & QiGN i bl Lot LS
iy L d A sals e I clal 5 Cua (Milk shakes) L)
o IS8y Ao ySY A 4 a5 5 S (uil) (Mousses) i pall dclin
(Pt O e ddle ST Ay A il Shdarall (8 (Gl B D
bl alealy elay «afie COlalkul Bala ¢ 50 gea DL S) (559 3« S
Aany pd iy b gliall Sy & PEN-TA G e e il S
coming o daaal) Ak (ye 3 jad e juy

Sl glall Aol wa 8 cp S pladi ud gy (1) NN Jgaad
1k jal

kel iy lall delia g cp SN Hlasnud (- €)J s

Casein« Caseinat

Used in: - Ice cream, frozen sweet

Effect: - Whipping, consistency

Used in: - Mousses, Instant pudding

Effect: - Whipping, emulsifier, consistency and flaron

(Mulvihillc 1992)

:(Confectionery) 5 jSwall <y glal) :0-Y-¥
Sla @ Bys Sl Shglall delia 4ol g Gl Slidy p o i
e Bline Dlelin Bany Gl (g paly Cua el y el e
i il Ny Joladl 7 5 W al sS5 N a5 A il Sl
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3aleS Jlaidll cp 3l dale padiuny aee (ely SleSS Slatiall o3a  aed
coanll (e sl (e Wars oo )l 4 4%
5 jSeual) (g slal) delina By ASH pladdud grada g (a-t) AGY Jgaad
5_Suall (5 lall dlia b o S plasind (a=€) Jsaa

Casein, Caseinat

Used in: Toffees, Caramels,fudges.

Effect: Resilient, chewy texture, to connect water,
emulsifier.

Used in: Marshmallow, nougat

Effect: foam, stability at high temperature, flavor

(Mulvihill, 1992)
:(Beverages) byl 1-Y-¥
by pha o(Fizzy) 30 gl oy yiall ¢(Drinking  chocolate) 43Y Sl
BBt ) (usShy By COlalul el i e Lgd Lal gt
iy g pdial) Aslia (B (o S pladiiadd g gy (g-t) D Jgaad
Cily g phall delioa b o 380 dassud (=€) Jpa
Casein, Caseinat

Used in: Drinking chocolate, fizzy, fruits drinking.
Effect: whipping: stabilized, good foam.
Used in: cream liqueurs, wine aperitifs.
Effect: emulsifier.

Used in: adly dill Aelia

| Effect: clarification, fining agent, astringency.

(Mulvihill« 1992)
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:(Convenience foods) il dadiia L3691 V¥ ¥
el Aaniie 306V 35 3 (W)l (55 Siladie aadid
Gl lali it 5 (@) Aol g dlae) Ji a3l AN e Y1 sl
P WA ?_5.\“ B dalial HaneS Caiaall 36l il _,i Sl s
‘.’__5 ?S.a:a._'\ .)'_,__A_, L.J)Alu‘ J“,AS LA:‘“ C.)La:)_)\.sn ?.\i:wﬁ_, ‘(Gravy)
Gl bl a5 S a Al saddll Gl gl Sleala b da
ainall il oall ey JS eadl dedine 40691 Gany b 03\
Aol (8 cplll (09 Cladia claladiud i gy (J-t) JGD Jaad)

Sl daainal 400V delia b o S0 slasiad (5-£) Jsas

Used in: gravy mixes, soup mixes, sauces, canned cream soups
and sauces, dehydrated cream soups and sauces, salad
dressings.

Effect: whitening agents, dairy flavor enhancer, emulsifier,
stabilizer, viscosity controller, freeze-thaw stability, egg

; yolk replacement, lipid replacement.

:(Textured products) 4Siall cilaiiallA__Y__¥
o ddg e el 8 Alas clll lify e adied ) KA 33!
Caaddiad g ol 28l Gl deeadl cilaiadl W adl YT
Al Sl el . (Textured food) Al 43! Jlaa g Luaa Laid
S pa—eadll il 538 (bl el oy 5lSH ks Bole
Gty a5 gl cpolaall g Sl o g Sl A6 jaall Silaas il
@iy SN Laigy «(Buffed snacks) 4a yisall (35,1 L3ef zly o gladl
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ool Aaeaall A e Y clania @) Z Y padll BA pe @5
Lgle Gty apalll v 25 Gilll 2l 6 Liad (3L < pais oy
cogohall aalll 55 35 gl & GLIYI o3 o (Fibrous meat-like)
dclia A Cpulll (09 0 Cladie claladdul pmua g (z-t) AN Jgaad
AL P IIN

AU 4,3 Y1 4 0 )N Alasad (=) s

Used in: buffed snack foods, fibrous meat like, meat extension.
Effect: fortified, forming.

Mulvihill (1992)

tdadlall g LNV amall g Aalill Al cllaall L8 ciligdadl v _Y
Dietary, pharmaceutical and medical applications:
G paadll e daadl (35S (0a)S) ) Gallt iy s Cilaliia padud
G yuimall 23 Jia padiiudy Agllall 483D Leiadl 1k Aalall Z55a)
0 6 g po cysibay ¢l JUikSU A0y Aalil 5 58 gy am sl
(Therapeutic diet) 4l FIVRY s Aselill Jgall 4 (Malnutrition)
A0 o pua e dael g 03l gy e L5l Gali Al
cebiadll Ja yy Gl 8l Aala
Cillad dae) b Aale dieay paind¥ oS Slatie of (e e I e
PR P SON A FU CT PWONK I WRFCHR W T PO ) HE TR
dae) 5 Al Gl el y iy JSH aaatid WS L Aalall cilalgall
Agubaa e Opibony O gyl 5O Auaiiia 405 Ll
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el o oY) Sl SN s Lay (Lactose intolerant) ) 5
O il o g sl damiiia Jia Gobaall 433 il eyl Jli!

S A ISl e ) gilay
a5 A a1 il Aadinie daladl o S CUate Liay ollia

Jtiill gy e Oilay O oasell dala A0 S 5 Sae)
S il aia L il (Phenylketonuria) Jsdl b o5
b e Al Gy phall e paia g JlYL dualad) dikaall 4363
A i IS e aad e i LS L pg) 3 el
ol Sall Gl plaal (e G gilny Gl Y e Ul (a5
eV (e 5 (Pancreatic disorders)

A BaleS (3 318k pasti Cus 3N e S A1 e aaal) Sla
Agulaadl g de byl Cladadl (B Casomorphins) (pb ) ge s S Gtﬁi
iy p383 5 LS @Y1 Cla 3oy il s (A ks Al
b (2SI (e 3 puaaall y (Sulphonated glycopeptides) 45 Sall oSylal
.(Gastric ulcers) 3anall 42 ji z3e

il Gl G gmpna (b O SH plasnad of il ) Caa ) A
a—elad aiey (Cosmetics) Jsaadll pal ya Ay (Dental caries) L god
a8 el y dalal aal yall ans Ay (Facial wrinkles) 4a ol
(G Ll papali i 3 A5Y1 Jglaally £ 52l
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SN e 5 siad A} LNanal claiiall At i(i-e) ad) Jgaad

i PP

! sl il OSH 3ada
Doyle Meritene
Drackett Nutrament
Mead Johnson Portagen pansmall iy jis
Mead Johnson Sustacal
Mead Johnson Casec
Glaxo Casilan
Glaxo Complan pawdlSlh Sy i
Mead Johnson Metrecal
Mead Johnson Sustagen
Mead Johnson Amigen
Vitrum Aminsol
Mead Johnson Lofenalac Lol Jlaial o 5180
Mead Johnson Nutramigen sadally o Ly i
Frederick Stream Parenamine
Herts Pharmaceut | Pronutrin

Sane C"-“ A A panay c(Southwa.rd, 1994) ! yhadll
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A3 Dl el e ol (55 Slatie Sldasiud 1(me) A gl
::\-.‘.3}"-“_, a—}-‘Y-\:\-AI‘J aalall

alall @ fiaadl & jeaadll 3l 50 50 Cladie aadiug *
Oaly A alal 43al ol Ll 5 e pad g LA 358 ua sl
elaidll Jla ;e

gt pae AT AL S e M Uil e ] o L aasis *
Al O st (oY) o e A8 A0 LS 5 jaaa
iy o Odbacall 453 sia JLikaW1 A cauia Ul 5 53SOU diaiiiia
Banall o e (Sl VU Gulaall pua I 085 3 0y HISH Jlate
il g palaiaV e gos 3 0y gilas (g sl cpall S (gum 3
Hate padiony LaS Jgall 8 055 g Qi) 3 g (e by
ll Assbuadt @Y any o jal 4138 O juaad A 5 8N (g
PIKE PRS- |  VEV )

(Aaaa ¥ A8y 2y, gl Bl e Ltal b Liaf paiias *
O g (il Jtiaill il plaial (e ) gilony 02 e yall
Agal ol Cldaall day o jall § 4 gaall il Hlaa!

ol Aalall el Co prca il ey b Loal aadins *
LVl Oy Sil Sl e} ilLa 3y Gyl

Zad O e Sl e A g2 Joay Slae Y Lo padiins *
Mo Lo ol g i1 58 of p gl L L) a2 oy 3
Banall da i 2o (B Aeditiaall 45580 Ciladiy g julall
ge 5 daaadll iy S5 Glin! alas delia i Liagd aasins *
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t Q) gl A3 A Y (e Bl
Animal ) sl sill Jalaaddl oS o G toall 4,35 Y
(SN Alalas 2y :(feeds formaldehyde-treated casein
Pls adl Gigynadl pab ade S Jiadl 08 U8 aaalle ) illy
Agagadall 1) 5lally (SN pian &y SN G Aalad) aiagd) Jal s
il (Sayy o gl 400 e e ey My Ligal
O ey el g aaalle ) il Alalaally S0 Alasy @l e
pra—gz 3 (Jolatie pH) A puad (1535 ) eall 030 4 i) (e
Ol gandl 4t Slitey Gy g Adgall Banall 4 dpcaala Gy yla an
e
:(Pet foods) 4l i gad) 35 3 ¢ SN aladiud ¥
o B Baley LA BaleS asngee SIS T e A O aadty
o O Guay By A1l gl B35 Ay Jaall 33 ol By
0 (e %Y s ¥ p gy gl iy IS
Industrial uses of casein 4sliall oS claladiuf ¢Y
C yian Nia Ay 0y S Do bl claasindll e aaal) @llia
G e o (e g2 ) (Je (V1 Sn el e L Dby B
Al Al cleluall Jlae 8 V1 padciay
:(Casein as adhesive) (A< 0 ZiadUl 3 gall zlad
=3 S el e o Sl el :(Wood glues) qudddl ¢ 2 .3
el @ ilSy Hde anlill oA DA Lyygl 3550 oY A

:M(‘@Jyéa_}@d}éﬂJéww
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JS e (s5Sa (saua g (Prepared glue) Jaladl ¢l 4l -
s Dla 5 el ailial 3 e bl axdiy 5 elall lae Lo CilipSal
«maaill e aal
elally ol 0 3SH (e e ((Wet- mid: glue) bl ¢ all -
O A (g5l iy cp Sl elall il 138 el lasll (yans g
Ol el LY aadnd GllaY! e uaall Lad Gla 5 ((NaOH)
ol U 30 AL LY apngea W lSL w Adlal S A liia
celall o) Jall A glia (e 25 pulaall &y )51 il Lasy (Working life)
Aol ol Y e Aol Adadl el A SN el e adii
ey Adadl bl (J el
saleS Laf () S aaiiuy :(Paper coating) (i) dubss .Y
3 psiaally 3agall e Gl Aald 30y S dulaial AiaY
w2y Sl
i gaall pe a2 G ol (4S5 Apala (31U :(Sizing) 45 LY
el I 0l D Gl a8 Liad ((Felting) bl ol si il
Jhatly A lasll 03 n can iy oy 9 s 3l 5 Dlipdall dasliad (340
Gl (e ‘,g_)si t\_,:& 4o aleS S andiiy S8 Lead «(Glasing)
i yaall y clala 31 il ¢ lasadl (s (Claminates) Claicad) Jie
oy g dgaadl
Ol Sl bg aa EL'J (Sas :(Casein fiber) ¢ujis) il g Jagad .o
Jstad adsy o5 gilfpa Yoo 38 5 (NaOH) (558 3 ooy Ay
e —tay g3y cpadll ples i (Spinneret) (ald Jae Ja
o gii (9S 1agy ALY cpladl PO Lle y Gygme pe 0Ly Gadls
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ol Jla & ey G a8 daglia L o e Lad Caguall dgalsiadl (510
TN LR IPRY P VRV, R KW EF IR I Vg T I AV IO
A ppad gl dagi of adall ae LAY do gl aa 3l Adlidl
= —oall s andid ) e 4y giaall (Copolymer) 4ibkad)
(oAl Clatiay Buadl dday jf delia

O3S pasif :(Casein in paints) Cllaad b o Sh alassad .~
pigment ) ja—a ALy ((Binder) Ja ) 33LaS 3a0e O gins Jie L.ag\
ity LSl Al g it gally Aalaldly il lladll 3 (vehicle
A ) llaall Cilatiey cudieS

Casein in leather ) ialad clelival b ¢S aladiad .o
Jalpdl e Aol delia 4 cp)lSH Jassad a8y :(industry
Cllaal diay a0 o5 (Coating) <l aeadll (anyy Aadl Aydais Jia 450l
«(Brushing) _u_—iill ¢(Plating) Akl «(Glazing) Jisall Jie 4851500
J—ia 3 e g Bale G SH padtiiy Cilleall 238 Jia iy (Ironing) <)
.(Acrylates) <4 <Y

Miscellaneous uses of )  pamalall (s sl 48 it cilaladind .a
O SY (5 AW deliall ciladainu (e aedl ollia :(acid casein
Adpa Y Lyl 8 dala (Concrete) Criant! delia 8 4lsin Ja
b =SS iy LS e gl i) CDlatad 33U Liad priiany
dclia by BLbY) Jpue dilaay galall delia by silaull bayllaa
30U salaS aaiiny LaS il ppalilly ilag S Jia Jpendll iy
S pastiad g il 8 U L SleuSy del 30 3 gall (Spreader)
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o paiie Liad s 2l uae (B (sl Qi3aSy gedlly 5l RS
v 6] eDUall Bty jiadll g paliall e ALEN palaal oakaiud
cldasi Y1 ) :(Uses of RC) sdamaal) o jSh clalassuf .
JooY dte o Sl Al a pa S (e sl 130 ApullY
‘554._‘&.! Jas oSl aalaldl L_s.\:&\ s (Buckles) e,\_}e\.ﬂ s (Buttons)
Coodall oAl Ay U8 S Sl delie <y sl 13s Aalall
S gl LIS & AV Duddladl Copall Sas 7 gem e iala
<Y §l)) Aladdinite «()_jlail) Erinoid Jue dibiae 4y ,lad ¢ lawd aal
oy B Y1 030 by (L) Lactoloid «(1ail sa) Casolith «(saa5al
Lo Gl Ve (ol Aaudl (e ealladl 2 LY

Aibadl Agial cleluall g ol cilatia dasnuly sl Hlaay)
oda Jte of VI cdpeliall cilipdadll 8 o0 clalasnnd e Ji 8
Yl e ASH A L) ke il

Al Add) claiial b oS alasiud oY

Clig e (b 4K aY! Baamall LY I (5 S (ol Cilatie padius
P B s auai Al (Imitation milk beverages) saliall ¢yl
NPT JUSENTYS ST PEPSTIRY FER SR S S top
a2 oSl (Jub g I aladY J oy Lilday (8 Salkall iy gyl
Jsay Lea 550U 352y pie y Laidiall Anbiaid) adsall ) L)
da i ool 558V Lpulua (e @silay ) Apulia Cilatiall 238
b %0 (U Y il oad %t I Y Ga 05S0 saliall GLIYI e3a d
%YV =% lga g o agga Sl S W (%Y 055 Losale)
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N gay ilidiey (SosSu o 3 I8 Mlga (S Bale) g S
ol g liaadll any Caloan af ddhie Sl

roY) Cladia A 0 sY aladiad

:(Cheese products and analogues) LSlguua s Ouad) Gladia .
01555 o Bl B oske e (B el A G5 nll Ak o) Bpea)
= o3 (Visco-Elastic protein network) adalas 5 4a 31 408 5 50 4SS
el s ey 5B Lo WE 55l Jad oy 0pall Slis G
Aggadll Ala e (DA A Sl gSa gl Wy el ddalladll 5 Aa 3l
ol e oaliy oAy Cabiall Leal gy o) Aelica o Cigaall (yag 12
= (B ose) il (2 anlS) 2l JAE () e ) aalad
2l Laa S0 ailiall 5y o adied Gl jle (ioa) (e) il Jeu
Aol y dolia W < ghi g €l A Al A el e
o adad ol delia b Aals ek dllia g poiall (gl ks )
(Sl e 0 Alasiad (i gl g1 pul Jie @l g lgpakina b (55l
Gl Sl dald g o je Je st ANy (Imitation) saliall (puall delia
paaud & gilaall cpuall Jlae g il gl i 5l Jals A BaulY!
Llae s A8 ey Al aal) A8 a3 gl Gaadl 5 iy 510
(%Y ) oA ad e S5 ANl (Recombined domiati cheese)
(%V) oy (%0 ¢)elon ((%f) hine j 58 oI (%) 0) Clll sy
.(Van Hooydonk, 1988) oyl (ais o adacll elly

(Al Al e a0 0S5 o kil Baliall el Aelia (f Gyl
oy clia Lall g 13l dale aanuty el oSl (510
osd Gadlaia Jie b GolY (58 Cum ala g Doy Sl Cilatina g
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plo—ill ey IS4 AW aaligelaly an s & B Lala Lisk
el 138 &G pdl S B 1y DS Liad aaan

g o—hal ool Sl gl sl ol Jlaal Laf lla g
OSly a1 Al aiiY) 2aaS0 Ly (Pr cessed cheese analogue)
smaall (f pmaladl Q0 i Gl 8 Zlatie Hadaad oY Laad
S PEES IV PRPIPICE R I Lt PRI ERTS (P P
.(Abo El-Nour, et al. 1 96) Zueall 5 dsasibs sasl)

B anall LY I g Lldal (Y ol By saliall Gl dlaall
Jti ol a s VAVA ale b ol €7 v Aan o AeS) ailSe A Y
) Al h s ek gy el e U AASH Al e %Y,V
ple 2 —h ale),A ‘.;“.A.A‘\ e Y00 A b G0 _deunn
o Y e D Ay 4Ee 1490 Gle %Y Y Al Gl 5 Y 4AL
(e Aniead i) (pall LYl iy -(Sc ithward, 1994) Ly,
bl gy bl Jie 8588 Jgo 0 Jaa gl Al oy oS
:(Fermented milk products) 3_ viall oLV} cilails .Y

ey TTA L8 Gyl delia b GBS o seall Gl IS a3
.(Southward, 1994) * M . widl o sl ¢ 338 arins Ly, b
Gl jlS el a8 adiin b e % Tl sy dlls La
dpaalall 3288l Clatia piead 48 5l Baaiall Y N s "
Lo (—thay 13l s ALl aall y o g3 gaall CL 3S (e (Sour cream)
paiiu 5 pxiiall 13 iy (Imitation sour cream) saliall Anaalall 32580
Loy Giba gy caall Clanu) 30l Lad @ 5S4 g geall ey 38

.(Southward, 1994) <laiidll | XKW () 55l (e %Y Y
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Milk proteins based ) (I (Sg (A Badimall Sy diadl .Y
:(beverages

e A Sl e ey G S S L aadliy e IS 2a
Sl g il (A Suall 5 B3 aall Al g sl (50l ) D8 sl

(A as sl aaddl Ak sl
S A il g 4 S Silatiall oda 8 55 l) Bl il
Le 5 L5000 A L (sl all Clal da 30 coDanull (dudal
= e O Gany Aala Apals Aaidyall 5l el A glie o 5 il
O S ) oy pnall g Al Al Sl g el & paiiasall (455 5l
oia gy s AY) AeY) i gy alaney A jlie dail jall 50 sl gl
saasall Jul gall (pH) duagasll Gy g poslll Ciligd 58 5 S Qs
Aaglia S pgaliglly o guall Sl 58 of LS sl sall il 13g]

sl SIS e bl sl
il g e g A5 paY) Bastal)l LY SN 85 S o SN cilatie it
(S5 83 (—a piual ANl 5 (Imitation milk beverages) saliall (pll
oda Lia iy glay s 0l oy pde ddlga Jie (30 53 S heany
oy -l g W SaYI Jg Ly 5o (B Bkl iyl
Jany Lae H5OU Sy pae 5 duabiiall Apaloasdyl ikl Il Ll
Jea & o ol 558 dulia e G silay Al Aaulie cilaZial o3
Gfon %0 (MY (il opy %t I Y e oS Balial QLYY e3a 8
%\ =1 Lo Ohg o panse Sl W (%Y-Y 0sS Losale)
Ngey cilidiay (a8 o 550 il s (o Sike Bale) Sy g S
e piacl fyy . Odlaal g lisalindll amy il 38y Aibiia CDlacid
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Sl ohiall g5 @ll SDlia e jaa pe Jall g2 LS Dialial bda
43 gid )
Coffee cream and whiteners) 5 s—ga) (s g b 9gdll 5228 . ¢
:(coffee
it 56l ey S5 5l Cilime Aelie b gt geall SIS pasis
el o 8 pigeat DS e b £ee e Hlaanl) 51474 Lle
A SN g pea Sl 5518 RS (e %Y,V B a3 5 el Cilase
s Aeadi A Sl CulS VAAY ale i a0e Y1 A
Ll e vl Clamiall 03 Jia b a s geall SIS L Gl e s
«(Whitening) saloll Aa 50 4 aalid as Dlaiud sale i 4
4 5lis) (Feathering) (il 3 als asc (A<l puund ol gill (puaas
(Aaiaial pH — da 50 2ie duals 2alud 6 el mha e ol
il mhul e pabiantl Sy i ) el AN b3 an s
&b pomall Gl paaisy (CDlaiudl) sl 5 el sl celaly o3l
e pheay By Al SbSall 0 e BV eV daudy Glamidl b
.(Southward, 1994) Zilall §f saeadll o AL 5 guall 53 il
Gl £1 88 Cidaal) A0
Jalae alia 08 ¢n cadl o JAN culll Ciinall il ol e ik
Gla o Ciad pieaal Laaal Caiadl 5 oal Gl e ole g5 Sla g LY
Jasiuad S & g L Ll delia 8 Jesioy S Ale 550 a0
S ol Jleaind U ey Al o Bl delia
Ay 5ol el b cainall o Gl (e 5nS AueS Jarid
el g Jelity RO of um g Y1 Clinadl Ay cy Sl
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gl g8 e puilalia ol ) Sl sy Las (paedl s Alee Dia
il Gacasdl Saaall 50 Gl Adlal daal e

e Jsbl 33 gl 5k 13y la e Sl e g gaddl aadl Gy L Llle
LlinadU 52 AL 4 JgY) Y ey il e g e Y gl o ks
Sl gl Ao B i 400 Aedll plo ) ) adlal L4 sk
Gl o s Y Al gAY Al jealiall

b 13 Aelia ] dg g el A5V Sl pall (e chiaall o Galll
) Sl g il dand A 5 pdlie il 38 4 Cua 22 s SB
LS L Lke ) 48lae Jra 0 addll la sBall 8 2N Zolall o sall 4
(it Dby phall Ay g Callll (s A5V S8 g pdey JlYY e
e Gl Jie o salll Slalie (any (55000 3 cCadaall jdl il e
aall jedadl) piiall elacd s dph b Bliall @llyy Caiaall il cada
Uy A sl delica b cainall il Galll Lad oy LS s al
ol el e sy (1) A Jsaadly L oladSU A83RY @ juaan)
1t 5 il
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Caiadl Sl el () Jsas

;;:-}S_...d\ c_'),\ﬂ\ (SalH LA (SlaSH da.:i_, _);_‘:J\ Clalic o

'l

LAY sl e L (Confectionery) 3_Swall (5 slall o

losdll e |f

Al Slatia e

e a S oYl s sla) (Mousse) 4w gall Jaiip S glall o
A0S oY) g (D 5 43 gisa BaE

.(Diet beverages) pumsa il DL 5 pliall o

ik aiel o

L S8 slaall g daa jiiadl UV Clatic o

e gl Led Ly 3 yediall LY Clatia o

Oadl Glalie g 43 puhadll (uadl @

Ul gl A2e i o

Fox(2001)
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o gl iy Al
Jeaaniall Bl aly Gigeyy el delin (e 0 ol Al ey
Sl a8 o ol JalSH ol e ) Jesd e e
G5y oadl e SO 23Ty ity sl s SO e (s sing caid
SN el sl e BV (Dga 5O Fiay g A0S 2al g2 %7 (e Ly
Sl Sligig s Yor Y (Msa s

>

T

%Ay A Ails 3 e %V

b |

Adua g i ger,d 5SY%0 Sy %N a2 %Y Sl eala%,Y

B8 G 1(Y) s

O R B e W Y YN TR
%o . B-Lactoglobulin

%Yo o -Lactalbumin
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Ly Sl sSall 038 5 Immunoglobulin B s al =i %Yo
Sl e Jseandl Aiy sy lll g3 e il gD

P paS ) S lpln w5 AT SlligSe e cainall a5 e
rdly Jlie Caioe

Gl b s shaall i (A Jgas)

padall o8 | el A ssd e
V'Y, ¢ A A ((g.h) 2asJl
) 14,V (ale) i)

‘ﬂ:\,\_)_,s...ﬂ\ e
4,04 14,4
(p2l)

e sall ClEAYL Gl Sl p2a Calial

P (e Aiiall isas)

Lol Wielia v (5 pdll e b a8 bt ead) Aelia (o iy ©

L e A alasnuly Lhe b die Gl i

V) 4l g ey ShoAD Adlall ApalaEYl p Ag5a) fadll (g pe N o g @
IS8 iy el Al ) ol Y1y (sl sle (B 7 b e
B Ay ) jeal ) Bage caally Gayuall

Clilie 4 La ey sl 0o lla Veve mSl il of a0
.(Henning, 1988) | yal (e sl Voo

A 6ol a SIS (el AT lladl (g e e AN £l Al

G leie slall 253 G dla BLS Gl VA £ iy 1S 5l @
cgaaladl G dl e al e SIS Gl VY



St gl e pla BS Gade V18 o (5 53 Gl (e 4l o0 @
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Fig. (2) Schematic diagram of the basic
Ricotta manufacturing process.
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MILK CHEESE WHEY

\1/

Primary evaporation

'

Secondary evaporation and heating
(Aryta Kettle)

'

Kneading and cooling
(Scraped surface heat exchanger)

'

Packaging

'

MYSOST

Fig. (3) Schematic diagram of mysost
cheese production.
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Table (14-a): Food Product Applications For Whey Products.

A. Sweet whey product applications:
- Ice cream and ice cream coatings, toppings and syrups.

- Sweet rolls, bread, crackers and cakes.
- Icings, candy coatings, fudge, caramels and chocolate.

- Margarine, cheese foods, gravy mixes and snack foods.
- Fruit juices and beverages.

- Soups, infant food and puddings.

- Meat products.

Table(14-:continued

B. Acid whey production applications:
- Fruit flavored beverages and fermented dairy products
- Cheese, cheese powders, dips and spreads.
- Crackers, bread and bakery products.
- Salad dressing.
- Sherbets.
- Sausage and miscellaneous products.

Kosikowski (1979)
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Table (15) Whey proteins:

Used in: soft drink, fruit, fruit juices, powdered frozen
orange beverages.
Effect: nutritional.

Used in: milk, based flavored beverages.
Effect: Viscosity, colloidal stability
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Bakery and confectionery food products:
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Used in: Bread, cakes, muffins, croissants.

Effect: Nutritional, emulsifier, eggreplacer.

(Mulvihille 1992)

by cae )l paa (e paddy Ledale JalSh i8N (55 5 iladia
Soad 385 O V) O sdaod Sl el calias oS o aal
%\ dilal of Cua gaiiadl 8 e Dy Y gas UF 0 a5
it addall ol e e DAY ) ol Guaall ) WPC (e
o Sy couaall () o-Amylase dilialy Al 5 i )l paa (Sl
s Ol Cilig gy e Ailide G Ails) 5k Ad el Cuss A
Sl (s g g delual (WPC) il lidigpn e % 5 € 5 X
Lgiady ol gall o oyt 4l 3 (Baking) il Jd (o il
Juadl 3 el (WPC) (e %1 dilaly of aay aily L Al 300320
il palaall e S e ddle @3S 5y aadall Apals
A3 pgs (WPC) ilis] ddaud o piuaddl 38l o 3a gy &gl

.(Schaap, 1982) (V!
0SSl delia (b ganll dae Jipd) G850 Jada) Lad
ool ha 0 Jaiul i Jla ol e cdpolatil g 4313 <l jus
ads 53 Madeira- type cakes & WPC JL (Whole eggs) (<
Daiud Jee Latic Lggde Jpeandl @3 il Juadl (S0 @SN A i
(e dilise g1 90 8 Laf Pre-emulsified , WPC —Jy cpall e
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by Jadd ¢Sy 48130 (e 3343 @lly Croissant & Muffins
«( (Boer, et al. 1977) il cilatia b Jioal @lidym pand
g el (Clarified WPC) (il (ipdW (49 s 55 se
delia b pardl Gl pladiu] Sie jedaall (uis 41 (Meringue)
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:(Meat products) aalll ciladia
2 A e danby el i Al (SN Aala Gl il O pe
Ol 2ol g 8 o ga NSH e Jladl (5 gaall () Y1 o galll Cilatie
Lankvelld, ) 51 & lelay (S 58) addgay (NFDM) dgaa U
o— (Gelling) Ji» Jac g cOanY iyl lisy 50 3 ey (1987
sdng oyl o galll Cilalii
Daiaadl pal (e clid s Jaal b gl 5 psalll delica ddec
OB gl (5 sinay el 3343 Sy Ligeall lifig g poandlS Aps
Sy Cadaall ANy (Baall Cilatiie ¢S 8 pSally die giy
O g =S pay (maall (b paidiall (oAl 50O G aidiall
LSl 3 %Y,0 Ay Saad) deliia i agmilial (Kay (B a0
el (45 e %Y e (Hsa Jadad (Say psalll e g3l glsd s
4.1 s3a iy Luncheon rolls and Frankforters & (S all (i gy
¢ 3> o (pre-emulsions) e Olilatue araind (i yall Cligiy old
gt oL Gelation W Gaok (e ASud (1S5 a5 Sy A (e
il i pll (59 5 S yal Auaiiiall G g 5y 42830 y (cooking)
7 51 Jpaadl by o(Brines) daaldl Jladll oda b Lellaxindy dpulia
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10% W/V ) Jiyill g5 Jslaas da jlall o salll faa g L 2ISH Al
oY e S H s 2l 3 35 S8 (protein
poalll Cilaiia 8 (580 b gy alaasd ((VA) Jaa

Used in: Frankforters, Luncheon rolls.
Effect: Pre-emusion, Gelation.

Used in: Injection brine for fortification of whole meat
products.
Effect: Gelation, Yield

(Mulvihill«1992)
:(Convenience food) jxgall datiia 4,34
Salad — (& mull i Jaa Ja3 of S A (i o0l s
Ja o & 334l as Whey protein- based products — 4 5 dressing
.Convenience foods Jl (e 3aall A Sl Jaa
el daine Y1 A oAl il g alasaad 1(V4) s

Used in: Gravy mixes, Soup mixes, Sauces, Canned cream
soups and Sauces dehydrated cream soups and
sauces, salad dressing, microwavable foods, low
lipid convenience foods.

Effect: Whitening agents, dairy flavor, flavor enhancer,
emulsifier, stabilizer viscosity controller, freeze-
thaw stability, egg yolk replacement, lipid
replacement.

(Mulvihillc1992)
:(Dairy products) 444l clagial
iela 8 auly Gl o paiiud sl sy gl g of aay o
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ol iy 38 pe plasiiud o Liad y A3 dail 5 ¥ B0k
Ol b Sweet-UF-WPC sladl (i 5l (e 85l ol 5 46y jlay 5l
Bl el sa 3 ol B

Joae Jadd WPC Al A 50 o0 sall Cildg A g 3 Cpuaad 25 38l
it G2 5l AeS5 50 A s e dee s 5o Galll aal s
fel YE 5ad Gumadly LB mala L pSu fuwdl glall a0
Al 5 2 0l

ponlll Clatia (8 250 iy s planud 1(Y4) Jsna

— —
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Used in: Yoghurt, Quarage cheese, Ricoha chees

Effect: Yield, nutritional, consistency, curde cohesiveness.

Used in: Cream cheeses, cream cheese spreads, sliceable,
squeezable cheese, cheese filling and dips.

Effect: Emulsifier, gelling, sensory properties.

(Mulvihill:1992)

e Y0 s a Jafiuly saadal LY Gl Ao Sa il B Cnan Al
Ghid A gay S Gal¥! bdlae 8 (MSNF) 4aa DU Gl g
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2 (aoall s 8 el delia (3 a) sty 5 Al 4ea e
—hled s God —U S o ol ) Al Al el e
Giagen A blie my LogS )l aall delia (b (d) o 202
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pasn ISH s o (ha (ygalall (b e 3m 00 v Ailial y o gpallSH A0Sy yug
dypia e (yal aal Jlasi s ciadll a5y ugals ol %Y+ e
pieaall el g UGSl Gaadly & aally 2 ° A 3 sa da o e ca Al
O Anieaall Cpall Clas iy . Bl pad A Sk ol Al AQ il
el il ames pladauls Gl e il ol Ll caadl i
(=AY el AL e Ay gl Aaadl el 2 S akan Cls
datle calS bl gl s e piead GBSl g o o o2 M
Sl ey Ul 8 Leadatind (Sayy A giie ulS Ll ) aalal
il AU Sl e A S se Adand 5 Aaieadl) Guall L e
eliaa Gl e Leali] oSe Cun Lyl Al y i i B3sn s
Aasi Y Apla Yl 5l e baaly lajlie) (Say iy . S
il Jaa 8 Uil | jhae 158 ) Aelia yhad 13 .yl
-(Salem, 1994)

13 Cinvol Whey cheese (Jlé alladl (5 fuadl eyl alads) Wi,
Al e A ke (SU A Ll g WUy gl (e JS (656l
Casein. Based 4clia (e gl 2oa0 (i cpaldl cuia 3 Logac
Acliall & o) jaadS 335 cheese

sl ) e g Ay g

s adl Al sl s B8N (455 S e of ipadl e
Gl ppa il aay b eadioy Cua aSlally L5050 Cilatiall any
Aoy by aa Y gy QIR Gl e L0 Lacadd
e i 4dadii oS Electro dialysis Wpe o «(Delaney, 1976)
Ao b LaJ y Treatment of chronic uremia 3Ll PR RV PV
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Baabuay 4V Y g€ dclia b PRI Lad 4 .Phenylketonuria
Csaadll

:(Whey powder) wiiaall (&l ol aisiul

Ol L Jany (0 A0V e anall b asiid SN ) g5 plaes
o iy OV ((Bakery) jilaall Clalia (b paitey Cua Chinal
O saall Cale g eldall 8 223505 Gatiall L0l (he %1 e () sa g Jadladl)
Al Jaaadl b el g 5a LaS Cadadll 3 50 gl iyl 4 Jiy Cua
G gl (b 4 latieg B8N Cilasaay (a8 Z ) (YY) Js

S yaY) Baslall
Sales
(100 Ibs) . _
Product production Food A;““:ial
00
Dry whey 900 470 430
Concentrated 120 20 57
whey
WPC 85 37 45
Whey sdids (wet
blends) 120 ) 12
Reduced lactpse 60 30 )
whey protein
Reduced mineral 30 ) )
whey protein
Lactose 120 30 -
WPI, 1985

O gyt g il oyl Jlastiad (8 Al a5 2 53 4 ey
S by gea (b padiy %VO M ga LY any (A Sl A
e gy o e Qo Aaid g aia 22N A Y Sy cCiine JalS
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b Aediioall Tadladly il y Seall Gl Jee y asdl <) gl
(Pudding beverages) zias—ll <l i 09 il jall g oy Sl Jae
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J by S Jae by (Gravy mixes) daball Jadlas by 0 ya sl
.Diet beverages

3 yfindd 3y 4ild Laf not-fat dry milk J Jae Jad 8l 5535 8 Ly
= ey USA. (3 Opesndl 5O e aa€M Ve X 0V M
L _a%iey Soup slually . jgaadl Cilatiay (Pasta) 43 Sall deliva
A el Gauad] o gl
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Oa a5 3 35l o0 8 (Ash) alely 55O 4aaS Laaay
alae 3a g o (I LYY 138 5 yeill gai a3y (Hydration) 460
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Type of ingredient

Applications

Dairy blend of+WP+ NDM+BM
(16% protein)

Foniﬁéd/ modified whey's
Whey + BM for flavor
Modified whey's: different
components

Modified whey's replacement for
NDM

Liquefied whey

Modified wp 20% protein: 15% ash

Whey + NDM Combination.

Fractionated cheese whey.

Partially  dematerialized  whey
proteins
Lactose hydrolyzed whey.

Baked goods.

Yeast raised bakery products.

Bread, pancakes, biscuit mixes

Cake mixes, processed food, sauces, breads
Potato products, Mashed potatoes. ... etc.
Beverages, processed food.

Forty fied snacks, flavored beverages,

puddings: frosting, baking mixes.

Baked goods, beverages.
Whipped topping, coffee whitener, soft serve
ice cream, confectioneries, frosting, cereals,
baked goods, margarine.

Baby food, meats, sausage.

Sweet goods, desserts, yoghurts, beverages
confectionary, baked goods, baby foods, low
sodium foods, whipped toppings, ice cream

mixes.

Producers in clued. Kraft. Land-o-Lakes.Stouffer. Foremost.

Deltown. Leprino, Express.

Rdge. Tech. dairy land products. Beatrice.kroger.

Wp = whey powder.

NDM = non- fat dry milk. BM = butter milk powder.
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Ingredient %
Sweet whey solids 41.7
Full fat soy flour 36.7
Soy bean oil solids 123
Corn syrup sdids 9.1
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Reduced
lactose
Cocentrated | Dried and Whe.y
protein Lactose
whey whey reduced concentrate
minerals
whey
Total amount 55.6 5243 | 45.6 (%) 48.3 107.6
(million
pounds)®
Infant foods - - 3.1 38.8
Dairy 68.3 34.5 39.5 66.2 5.5
Dry blends - 18.9 38.8 13.2 -
Wet blends - - 8.8 1.2 -
Bakery 16.9 26.2 04 39 8.4
Prepared dry 7.9 13.5 6.1 3.9 5.0
mixes
Confectionary - 26 1.3 1.9 -
Soups - 0.6 28 - -
Margrine - 0.9 - - -
Chemicals and - 0.4 - 1.9 22.6
pharmaceutical
institutionals
Soft drinks and - 0.1 - - -
special dietary
foods
Meat - 0.3 0.7 04 -
Fruit and - - - - 0.1
vegetables
All others 6.8 1.9 1.5 0.8 17.3
Total 100 100 100 100 100

*Computed from data in American Dairy Products Institute
®Equivalent to 454 ton.
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