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pH 5.1 °] 8= 7FH| A 1554
A= Ao EHE doj A=
2008). YRkA 0 7 X =] 4=
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TL ol S A
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Table 1. Typical composition of liquid and dry whey (Jelen, 2003)

Table 2. Functional properties of whey proteins(Sullivan

Product Protein ‘ Lactose Minerals et al, 2008)
g/l whey Functionality Properties of whey proteins
Sweet wh 6-10 45-52 2547 indi ity i i i
weet whey Water binding ‘Water bl_ndlng capacity incerease with denaturation
Acid whey 6-8 4446 4372 of protein
¢/100g powder .. Soluble at all pH levels. If denatured, insoluble
Solubility at pH 5
WPC-35 35 50 72
WPC 65-80 421 35 Viscosity Low for native protein; higher if denatured
WPI 88-92 <1 23 Gelation Heat gelative at 70°C or higher and influenced
by pH and salts
UF permeate 1 90 9
Emulsification Good except at pH 4-5, if heat denatured
_ Foami Good Foanm/overrun, 3 -lactoglobulin better than
Fof wit et rhsstth w5 £ i e @ -lactalbumin
Flavor binding | Retention varies with degree of denaturation

4@4aﬂﬂ%&b”%ﬂ%%%4iﬁEf
9% ol &0 /15 et

AR fobs A F
of WA E A,
Az} 7V5 5kt

Figure 2 7 ©| A B-lactoglobulin, o-lactalbumin,
bovine serum albumin®] #&] WS EldH Ao
72 %_W%OH HCIS # 7}6}0% 545 pH 460 =
st FAE Aol AAST T AL FH S
q%ﬂ@tﬂ%ﬂwﬁMHM@ﬁ%%ﬂﬂﬂ
o] &M (salting out)A| 71 $ 3 4 & o 4] B-lactoglobulin
S By sta, s Ao A a-lactalbumin bovine
serum albumin< 2] & 4 QlT}.

oz Azst, ool E o
F37HFE& =, WPC 2 WPIZ

Liquid whey

l
| ! | |

Condensed Lactose Demineralized Ultrafiltered

or powdered

Human food, Browning agent,
Permeate = WPC, WPI

animal feed, sweet syrups,
coatings fermentation
Edible
protein

Infant food

substrate

Fermentation
products
(including fuel)

Hydrolyzed
lactose

Fig. 1. Liquid whey processing (Marwaha and Kennedy, 1988;
Siso, 1996).

Hahu o] §5E W ol
= 57HA F57F Sl ol = 57F
A EF4EN Ao vet AFE 28 s
Hed aEH0% 88 558 5 Uk 7
4 7] <& UF(ultrafiltration), MF(microfiltration),
ED(electrodialysis), NF(nanofiltration), RO(reverse
osmosis)7} Q1 1L, & F ¥ 7 T Z W el 2
& 5% ©1 8k 1 - Al o= '

Purification of the Major Cow's Milk
Proteins

Cow's Milk Casein Isolation by HCI

Lactoserum ——— (NHs)2SOa(Salting-out)

Precipitate Supernatant

Gel Filtration Chromatography(GFC) Anion-Exchange Chromatography

l - a-la & BSA

B-lg \

\ GFC
—
a-a BSA
e

SDS-PAGEHPLC,ELISA &
ELISA INHIBITION ASSAY

Fig. 2. Purification procedure of B-lactoglobulin, a-lactalbumin,
bovine serum albumin (Neyestani, 2003).

| 2013, 8 (Vol.2, No.2) | 19



2 Sl © 7 7]oy5}7] W+l (Chandan and Shah,
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3.1. ofu|=Ake] 7)E

FAGNEAL F, 57, U T odE e
Gz S v w PSS BE ol Ak
Eo FEE FHEY Atk A BRE /Y
ofu| =ik E3FshH A f2lobr] iAtbel Bl &) A
oA a3d o2 F45 o] 5oz v
T Wl S vusA FAEERES
leucine, isoleucine, valine¥} &2 2 w59 =
3} o}v] - Ak(branched chain amino acids)& &
331 Qo). 53] leucine A A &3 B o &
Q3t @47 #8-3kt}. Leucine T 2 gHAd 9
translation-initation pathway’} 4oy &<k o

W e Abel] A AT Bf= of v A O E S
AT, TSk 3H(S)S $Hf-3F ofn] Akl cysteineﬂ}
methionines ¥ -oFAl $Ht-skaL Q7] wiitoll, 2

AT AR A Yol A 7 & E thlol(SH) 5
7}A] = glutathione (GSH)O. 2 A3-& F3l|A4 &

Step 1 Glutamic acid Step 2 g-Glutamylcysteine
+ +

Cysteine Glycine
- +
ATP ATP
g-Glutamylcysteine Glutathione
synthetase systhetase
g-Glutamylcysteine Glutathione
+ +
ADP ADP
+ +
P P

Fig. 3. Synthesis of glutathione from cysteine, glutamate and
glycine(Marshall, 2004).

20 | 2AAE Y

B
>
1)

o 71°5& T4 21 th(Marshall, 2004). oF-& 2] GSH

+ eicosanoid, DNA, RNA §Ad of] #od3F a1 WAL
** A5 A5 EAZEE AXE BT
S 990 ool Ak 24 & 41 8E). & GSH

o] Ao =& T+ cysteine©] FF-oF Tz
o] 71z @dAakst #AdS 73 vk GSHE
glycine, glutamate, cystein ©. = 5 27| 1F-5- 7
25 &3 Fd¥t AR g-Glutamyleysteine
synthetasei= glutamic acid®} cystein®] = 3HHE-S
& Fujjato] o] REg-= 2] 473 =21 g-Glutamyleysteine
o] YA, EA= o] A EC] glycined} A%
3} glutathione synthetase®l 2] 3l GSHE 37 ¢F
th(Fig. 3).

3.2.1.

& Satoll Al G A w L 30 g 671 L1
wolE e A 5 T 2We 9ol Htd o=
el =l o] = AAFA o A = glutathione <~
0] FolA| 3 A Lo M= SolA] = A S A

Skt (Marshall, 2004).

2.2, 7t4

dstAtoll Al vid 12 g5 125 ¢ FH9T H

| 2 peroxidase F°] A% IL-29}

NK &7 ] S 7FE A tF. ®= 3t & 4 alanine transferase

2% 31, &4 glutathione ~°] S 71H4¥
I’4—(Marshall, 2004).

3.2.3. /AzbH A gvto] e A

HIVEAo) Al w2 45 g2 2579} 670 Fof 3t
749~ = T glutathione % ©] Fobxl Ao =2 1}
E} %t TF(Marshall, 2004).
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324, A o

HJR

N = L;fz% 200 mL9} E33ke] 7
osk ¢ HDL(L Y =A A dyo] F7F5 11
triglyceride, systolic BP(H &= @9, total

cholesterol©] 72~ %] %l th(Marshall, 2004).
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3.2.6. A E+r

A AZEA, = (milk protein) 8] Y
5 Jteasle fAdmoez oA Flo]
Bifidobacteria2] 2] & H] &-0] 11 F o] =
b 3 o BT S whdo] A4 = V] eS o
EFU] 2 th(Marshall, 2004).
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B-lactoglobulin, & % &1
AIDS A=A L3S
29l serotonin> A EHAE
TFTe /A B2%e FASES AEY A
of t) 2] &} =1t ©] serotonin<> tryptophan ©. = - E]
T %] o] X Th(Graeff et al., 1996). Tryptophan<
ekl z = g-lactalbumin®l] EH3FA g5
Sl ofn] - ibolth. w2l A serotonin i H| & F
A 7= 2 A 2 a-lactalbuming ©] &3+ A& 7l
| 7be & Aot
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43. 255 Ak
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1241 7] o] 5 = 3} At Ql A Aol = 2] 352
s At st Wy ow AT E
5 o] &3l gkth(Debeaufort et al., 1998). =% &
A A7 FE AFY A AL F
A9 Ao fFHolth LEdE A o
3] ol AbEH I QAR A dEE A& Vs
st AEY 9 FAAE FHEHA S o] &3}
= A7} A8 5] 9l th(Hernandez, 2007; Vachon
et al., 2000).

FAABES o] 88 A AFoR FHG
Q. n
O

H = [e) A o o
N2 Q=5 a7 7 S8
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Fig. 4. Grande custom ingredients group.

A #ol] AAFHUY. £F A A
-2~ 2] 7] (whey protein crisps) &2 = ¢ A= F3 &
FEES 323 HA(puffed), F~27] FAb

(crisps), -7 Aol W= HA(crunchy) & EH =
A Fol &&ste] A d A B JFstA 9
Aes et FHENA crispsi= FFH o=
gz el =4 Qs 54 Fod AlE
FNERE A Qbel whel @A o] E R L- 9
ol thekst e, 7], A 183 ¥ E VMR =
A& W= 4 9 tH(Burrington, 2008). ©] & 3t 7%

S5 2 %o 523} bars, snacks, breakfast
cereals, toppings 5 . % A| 3% 0] AAE 31 QI THFig. 4).
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B4 3 715 vH, ng, FEANCE
o] 2L Wrol §3 HEL ol 8T HYF
Awe erow FuAF Fopz AT 44
oA, 59, v, sty 5 vheet 4R
2 a9 Mol vy Qo v n
SA, IRAY ZAE o g3 FEAM AFe
g80] 758 Aolth AW AL o] g7
AAE Az AF AT P wEFol Hojy
g AT Ea Ao 3w 2
Weke A B AL 269 FHBNAL A
23 A7l N AAGH AL B3 H0 9 9
A &7 e ROE e ol E v 6 2
vy SR ghe] A go] A5 d Ao et

b HICIA M=

(Kwon et al., 2007). Fig. 5= 4 %2 o] &3 3}
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