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Heat-Induced Reaction of Bovine Whey Proteins

You-Ra Lee and Youn-Ho Hong
Department of Food and Nutrition, Chonnam National University

Abstract

Using differential scanning calorimetry (DSC), changes underwent by a mixture of g-lactalbumin (2-La) and
B-lactoglobulin ( 5-Lg) during heat treatment were studied, yielding useful information for the dairy industry.

Results of the DSC showed that the heat denaturation temperature of the holo- ¢-La was higher than that of
apo- a-La, suggesting holo- ¢-La‘s greater stability. The denaturation temperature of a mixture of holo- ¢-La and
B-Lg was also slightly lower than that of holo- @-La alone. The denaturation temperature of an apo-¢-La and
B-Lg mixture was higher than that of holo- ¢-La and S-Lg, suggesting that the heat stability of apo- ¢-La was
increased by B-Lg. Based on these results, it is possible to conclude that a mixture of holo-¢-La and B-Lg is
more intensively affected by an increase in temperature than other samples, and that free sulphydryl groups seem

to take part in this heat-induced denaturation.
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ok 50%E ¥3sln vk 2 99 dMlA E = immunoglo-
bulin (Ig), proteose peptone (PP), bovine serum albumin
(BSA) Fol 2} 12%, 10%, 5% EA13te] Ao Fa3dh
o 71 716§ TR} (Wong, et al, 1996). 53] 3
wuae] YRES ANekn Ui, U AFAHOE Fa
s 715H o8 948 4R o-Ladt f-Lled] BAE
77k o] R3]0} Hri(Hong, 2000).
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AbstH 479 olgtel Ao m E WA APAHS vER
) (Ruegg et al., 1977). ¢-Lad 3+ 24 A3 vhild g 4
ZF o]20] g-Ladl] 7ZetA A= = holo-form}t Z
F o]&o] AF= ] A ¥ apo-formo & FTEH T} (Hira-
oka et al., 1980).

B-Lg& 162719] opn) =t 712 5] glom, x4}
T 183 kdo|t}. o] @A L2 27)e] WiNAlERE € ]33]
3keHE (S-S)3 1719 E]-& (thiol, SH)71 & gh-3h, st
&< pHY} &0 ofEF olt}. Aol Atd8] <Hg3le] pH 2.0
AME & WA= o}, tE 2AgA neog 7hE
EE At Bt BARE T 0|38 Aol gAdd o)
widel Foe XAk delA gltiHoffmann and
van Mil, 1997, Morr and Ha, 1993).

ol¢} e 3 Thilzlel G WAL TR Sdl=
HAAE 719 %, AlAF #AF & A (differential scanning calo-
rimetry, DSC) ol olal F4& + sled, o FoA=
DSCx ©id el &g Wdo] tigh A7) 7149l o],
o gl FFA FRE FSshed /43 72
o

22 AFo|A] o]-gxo] 2t} (Boye and Alli, 2000; de Wit
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and Swinkels, 1980; de Wit, 1981; John and Shastri, 1998;
McPhail and Holt, 1999; Relkin et al, 1993).
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FA HER HF 59 EAd Fasith SfollA E A
2 Q3 e Hishe 4 e d A=A A4oE
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Fig. 1. DSC thermogram of holo-e¢ -La, apo-a -La and a
-La, (2% wi/v) heated from 25 to 100°C. Heating rate was 3C
/min. (A); holo- ¢-La, (B); apo-a-La, (C); «-La.

Z Jehlz 9lth Holo-e-La9l WA AF 2= (Td)=
92.98C, apo- ¢-La2] Tdx 54.43CH oM, o] E3E9] Td
E 247} 7429°C 9} 89.52CE VEATE o] AL holo-o-La
£ 6437, apo-a-La2 35.0CoA peak’} FAHYTH=
Boye<} Alli (2000)¢] Exe} vimf & o, ¥4 RxAAE
thh xpo]7} 1912 holo- ¢-Lag] WA %7} apo- o-Las]
W 2B & A3 A RS & T U o]
g Wy 2= xoje Aol AHEE Al89 R 37
79 3% % 34 24 S0l 7S Ao AdEth

Holo- a-La®] 73-% Td7} apo- a-Laci v]&j| 2] sl7te] &
oh @ WHol ARHE IS ¢ 4 93k ©l Holo-a
-Lao] Ca”" o] go] AFH o] 33 T2 & IFPE T
719} Bemnal3} Jelen (1984)& ¥}l3&3%+ Hiraoka 5 (1980),
Parris 5 (1991), 28] 2 Relkin 5 (1993; Relkin, 1996)2]
A& JAeE F= 3otk

Holo- ¢-La¥} apo-e-La2 &3 (g-La)sld TdE 233
A3, apo- ¢-Lad Ivh-g & A2|PS R} Td7t <F 20
T e A58l 1, holo-o-Lad < 3T 7} A&,
o] & apo-¢-La®] @l T & holo- ¢-La®] FaFS o}
Td7t o S7PAAM gl 23 O g3 A7t & e
Heltt
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Al Al o EQbgeta dof 93 o B2 92 wevn
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Fig. 2. DSC thermogram of holo-, apo-o-La and B-Lg
mixtures, [-Lg(ratio 1:1, 4% w/v) from 25 to 100°C. Heating
rate was 3'C/min. (A); holo- a-La and B-Lg, (B); apo- ¢-La and
B-Lg. (C); B-Lg

AztEct fAle Aol A9 5 S ol 8e Ao E &
21=ltt (Hong and Creamer, 2002; Lee and Hong, 2002).
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Fig. 22} A, B& Z}7} holo- ¢-La®} 8-Lge] BFE, apo-«a
-La¥}t f-Lgo| £FES] & HdE DSCE 243 duts
el 3 glc} Holo-e-La® 8-Lge] EFE<] Tde 88.81C,
apo- ¢-Lai} fA-Lgo] EF-E9] Td= 803202 eIk
Holo-¢-La®} f-Lg EFE-9] 79 holo-o-Law+e & 22)s}
of BlwHE o), 92984 88.81 CE Td7} ZF oA o
24 Fol] vha BHg 3 v F9 e} g-Lgo) holo-a
-Lao]l 204 B 9FE nAR = £ Aoz Jehgoh
a2} apo- o -La® f1g2] 3129 AL apo-o-Ladt
4 A2 gL oo} v 5443CA 80.32CE Td7}
30T 7k AEEEA Fof 493 B AEr S
& 4§ A} ©l apo- ¢-Lao] holo-a-Lakth & Ag
B-Lge] 98-S ¢ Fol Bt AL AAEith o) A3
Boyes} Alli (2000)2] B0} n|wE H-92 %4 QoA
thaxo] ztolE BHIAT WA AT SAE JER)
Aolth 54 pH &4 a-Las} BSAE Hofl vf-¢ <t
Aot & A 2Jth (Paulsson and Visser, 1992). Havea S
(2001)2 EAE B-Lg9) H&) SH7)7} ¢-Lad) JoiA o
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Fig. 2¢] C= f-Lg9 € ¥4& DSCE £3% 4945 1
el T glth B-Led] Tde 9LITCHom, a-Lael A7t Q)
3l @ M2l Al Bk FPo) 2E RS @ 4= U de Wit}
Swinkel (1980)2 8-Lg9l € WA AL % (critical tempe-
rature) = 70T o)™ 2R 7] gy JH = 23015 ki/molo]
2t Bustarh 919 o-Lad} f-Lgo] EFE9 & ¥4 &
Tl & 4 %o B-Lg o-Lat EFHAUL W o-La
o] & WA ¥FE T3 Foll ] ELAHEA HE Hos
Btk oj& B-Lg® /NA(unfolding) e EAAI)e B-Lg
At fIAg B9 B Zolo) wxd g dantgo] o
oA ¢-Lagl MBS AFAT e Rez $3E0. f-Lg
& R 244 229 S8 SHZ|Y HHeo® 9ty 4
0Colde] =W F21 B3E dosr) A Ruy
At} (Jametti et al, 1996).

pHel| 9J&AQ) B-Lgd 2Hg o)A Foll mj % <k &}
Ag, pH 7oA 51CAAMRE Wal7E dojvtm, pH 99l4
© 47TCAXMRE Gl =g Aygo) AEnn 984 U
(Boye and Alli, 2000; Iametti et al., 1996). Holt (2000)%: %
/3 pHOlA B-Lge] Fxsdo] o34l (dimer)2] ¥4, 65T ¥
Zo) A o]3sl 2] (S-S)9] &3, &F TT0CH A IS S5
T8 ¢l Al (molten globule-like) 2] Ho], o T &
ZAME F &5 79 ©lA (post molten globule) el R

o Aol 5& TPk Fsdrk
2 o

@ -La(holo-, apo form)@} ¢-La3} S-Lg& £3E20] & A
2| A| ¥sle]l AEZE DSCE dAgte] wlm3lc). Holo-o
Laol & ¥ BY % (Td)= apo- a-Laol ®8) =4 Y&t
Fozx Gl o wAel o TS & 4 AN F %
T a-Lao] EFEY A% Tde AR Ehew apo-a
-La®] holo-¢-Lakt} ¥l 27 Jelgedl o|& apo-o-Laof
ol v ErEEE uldith o-Lad B-LgY £FEY 7
% holo-g-La¥} B-Lge] £FEe] ¥A 25& holo-g¢-La
Shehs 242 RS MR ¥y 257 § QoA 9
o &g A/gol B-Lgo &l SH7lCl Y3 ERHYLSS &
F& 5 %1, apo- ¢-LaZh §-Lge] EFEY A WA &
L= apo-¢-La 3t4ehE A S wWrol iy 2571 2
v 7i7to] AatdA, @ Ao o A& B F ok
B-Lge] & WA F2E pH 6.89] 7oA AHELE of
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