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Fig. (2) Schematic diagram of the basic
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\1/

Primary evaporation
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Secondary evaporation and heating
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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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b Aerdin Wl de e Adbaly (SHAN jedd Oy alay Yo  liSY
ke e aliil (S i i Gl 35 Jae o il delia
C Oaalid by o3 il 5S35 oy Joalll (o Jpmall 2any 3,4
A A3l Al (s Ul
g S el cladia g Suldall ciladia

Bakery and confectionery food products:
Breakfast aacl = il 3 0 g9 Jilall 5,80 S e padnud
Hugunin & ) 48l 40380 clatid) a4y il clatiie i cereal
Jay 53 B8N 5 %Y Ay Gilisi 3,80 54001 «(Ewing, 1977
Sl Gl afie 3 gl yha g Badll S 5y () peend] iy S5 Jee (F
.(Hall & Hedrick, 1971)
Sl Sy byl Jadis cinally 3S5a0 Gyl (oAl cilips dlla
Sn g tall aa 14 Sl ofSlaall g (Caramels & Confections)
bl sa e 3ol L ool Laddd @lld g %V 1A Ay padid
= SO (e Aladl Al y - latiall 03¢ BN Aadll Cpaal
4ie JIsall Al Dlal g Jal I (8 cadll ol (9S50 anl i,
e 302 sl Sl cpn b s Gioa) e LiDa 55U
Aala Gt M gay st b 5RO s A e SEY!
A $Sl W Silatine A Base & jaae ) Demineralized whey solids
S (a3 3 ALY Y o2l ADle L s M gn g
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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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Jtie il b aaans AN Gl a5 b Lealadtud 5 WPC
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)
sy i el WPC Jb st (e %0+ Jlagul Ly g Meringue
:(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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S m @ SS adl S e %Y e s Jaiad ey o sill
3 @y (Thermally- modified WPC) Ui sa alwall (320 <y
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

damdl e gl 9 sl g aalall
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
o JUBY! el2e g aaiiy Cum (M3 Ciiall U8 Electro  dialysis
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iaal b padiud ol ad g e %V E ey LA Clatiall
it A g e %V Jsay(Refind lactose) il s
S 38 ye g LY L A sb mad 55 Jae o3 (Total whey protein) 4,10
Sl gy (e 30 o Lai dllia g (Zall, 1984) WPC 5l (40
Jae (b paiind] g Lo Aaglaadl (580 5 0509 a5 50 509 ¢yl
b Aediioall Tadladly il y Seall Gl Jee y asdl <) gl
(Pudding beverages) zias—ll <l i 09 il jall g oy Sl Jae
Gl glall y Al Aol Cd ddsl Cila g iy da gdaall 33291
(product cereal) sl &L_alie s (Whipped toppings) 4—3 siaall
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

s L1395 5 aY) i pladl 8500l Bd pladnud o) S
o giiall Aol a6 aladiad die Aala 30l ol e p i LY
B Bl (e dertiindl AuaSl i gl y 5l Aelia
Oa a5 3 35l o0 8 (Ash) alely 55O 4aaS Laaay
alae 3a g o (I LYY 138 5 yeill gai a3y (Hydration) 460
I of (Sl e 4l V) i Y paa e Sy g 535 Thiol J)
Yosa et Vo e Al 4y el cillaally Ll @b e
S pladlind (3e 33y (Ash) Slally 55O e Jall (5 giaall o LA38
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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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eyl pabeal ol Saagy - Ommgsisi pl g V1 g ploe Ve
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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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