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Gelation Properties of a-Lactalbumin by Heat Treatment

In-Duck Park and Youn-Ho Hong
Department of Food and Nutrition, Chonnam National University

Abstract

In order to investigate gelation properties of a-lactalbumin(a-La), gelling times and protein solubilities
of a-La gels prepared in 0.1 M Tris-HCI buffer(pH 8.0) followed by heating at 90C for 40 minutes

under different o-La concentration, NaCl, CaCl,,

N-ethylmaleimide(NEM), and dithiothreitol(DTT) con-

centration were measured. Gelling times decreased with increasing concentration of a-La, NaCl, CaCl.,
and DTT, but increased with increasing concentration of NEM. a-La solutions made from all treatments
were gelled within 40 minutes with the exception of NEM at 20~50 mM. Solubilities decreased
with increasing concentration of a-La, NaCl, CaCl,, and DTT, but the solubility of NEM-modified
gels increased with increasing concentration of NEM. As the results, solubilities in standard buffer
were 104~51.3%, 9.2~35.4%, 11.1~35.0%, 8.0~9.5%, and 96.8~56.2%, respectively. Solubilities in
standard buffer containing 8 M urea and 0.5% SDS were higher than those in standard buffer, and
were 41.8~81.3%, 41.9~64.1%, 43.5~69.8%, 29.6~38.5%, and 77.4~98.9%, respectively. Solubilities
in the presence of DTT were aimost close to 100% in all conditions. These results indicates that
the gelation rate and solubility are influenced by many factors, i.e. protein concentration, kind and
concentration of salts, concentration of thiol reagents. The solubility of gel decreased with increasing

the gelation rate.

Key words: a-La, gelation, heat treatment, NEM, DTT, solubility

M E
$H) FARRAL S5 dPH Yust ofe) 7]
A9 54 & 248, S04, 94, A, S,
PHH Foz Udl AFA wol olg43I Ut
W09 2 3 AYY SHe B3 F23 YAR 4E)
4 W 27 59 el IS 32 P FeE

ol
WS A7t ARHT U

TR AYY AAL 292 o]FAAe
7hdo] FHE wh, A4 GfAe] HAe] dojva £
ATzt Ads s 2 ggoz sie] dovt AXAA

(gel matrix)7} ShEolzl= Ao @ ok 4 glrje- 12,
AP AxeE pH, d9 F5F 2 ¥= #= SH7
BE, dlAe) 244, dd 22} AT § e

231E50°] ozt “’ A 4L 7hzte) -’F"*"' s
WAL Z g-lactalbumin(a-La), B-lactoglobulin(B-Lg),
bovine serum albumin(BSA), immunoglobulin(IG), pro-

Corresponding author: Youn-Ho Hong, Department of
Food and Nutrition, Chonnam National University, Kwa-
ngju 500-757, Korea

909

o
)
rlo

teose pepton(PP) 52| &2, 3}3t4 A Alo
by odeA gladl® chofyh il A
o] Foj 2l AEuk-gol wh-g B o] uf
wWAo) 3xh8) rpw Ao Al A7k Wik
A} Esta glep®, upebd FHRAe] 4
& A8 Agg ste] AP A ol JI+S

QA AERAE FHEE Zlo] whEA st
Matsudomi 5% 3 ¥4 F p-Lgot BSAE A
o] o)Feo} AA e H3}o °d“iL€} A3}, B-lgel
A A A 27} ol 17} Fol] AolE
RadaA e 24 vlaslg ot A AN EAEHA
Ae Aug £ gdddx sideh 1G= 7 A AR
A WA, PP AT Yol Bl HobAl A
Aol o}l A} gle Aoz vehgr.

13} o-Lagl A A #3 A7 AL o]Feixx
oA eted, dAelE & AF dsade] FA sk
B-Lgst Hb-gal= Ao oteiglod, Lyster™= a-
Las} p-Lge) dwAdel slols whEEwEA A+E
ag Ax}, o-Lag 13 gAod, -Lg= 23 HhE

o2
Lol R ol ot

o 1%

[
i

I« oi:,;
M
!

2
2 o

o
ke ar
&°l

)

©

>

oy

X
2

e
y

N

r.t

o

|

<

Ao vhebd 5 lvkn shelont AP WhlEel
Fofol FARCE nSHA Askeh £ FAA



910 A E ek s] 2] A 27 W Al 6 3 (1995)

g 7tdd o a-lad FrHIE dolE izl o] ot
Walel]l o) EAiste AS-sh EAskA v AR
vHr<] Differential Scanning Calolimetry(DSC), %3
AA, FgaeA 5& AMEste] T Rarvh glopeh
Eynard 5*& a-La®l dxejr] 525 dg 2549
HahE Hagpaye g Syl Al ey
Aol xE2HE 27 <b¥d Fxe] ogta 4FA
Z7rd o] ob7|E Ak Barslgi ot AR R ofd
ukgo} o] deolvhzAlel] e M= wha#) E3lgch
o-La®l AHAY FAe Fsted wrh g oAt AA
Hog o)Folz 2 w7l &L olalsli, o] F x4l
€83z o] AASA "oy Aoz A7Ee)
webx] £ oAt M a-Lag] Ay Ao sk ol
AEE 24, 78t olF QlAEC] a-Lasl AHA
Zxel Lol oXv ALE EAFoZH glad]

5
ARY A FE FAsE 242 E A selck

HE W Al

a-Lactalbumin, N-ethylmaleimide, dithiothreitol, Tris
(hydroxymethyl)-aminomethane-2 Sigma*HSt, Louis,
USA)l A Folstela 7eh AlopEe 2HgoR A%
e Sgoz Agshn.

a-La A2 M=

0-La®l ¥5E= 20%(w/V)E 0.1 M Tris-HCI -39
(pH8.0)& ol &l Azstded ot & H7ESE
Fa3ts Lol AdFgole 1:18 siAds] Yshe 3
2¥x%71 B2 % shgly, A2 pHE 8022 2AAA
NaCl& 10~200mM, CaCl: 2~20mM, NEMz}
DTTE 0~50 mME z+7} o 2 Hrhg & 90T
N A 4087 7hdste] AL A 2ok

AYY ARIel &F

10% o-La 894 1m/g A7 lem AT Y2 52
(90T)N A 40%-7F sldsiH Y 152 AHoE gl
AR F55 wRsigded AR AR APIHE
ATE FAA NEE £4e] ¢lg Y7 S

CHHE BaiMel &%

el 4]y %42 Shimada®} Cheftel®] w4
o wte} AAsgEd 01% AL FF9544(0.086 M
Tris-0.09 M glycine-4 mM Na,EDTA, pH 8.0), 8 M urea,
05% SDSE #rshs EEUFEY, 2L 8M ures,
05% SDS, 10mM DTTE 3Jfshe ZEUFLYE
b7t ZA7be) 3R dAsA A £9E abE] o] HE
20,000X goll A 1587 AR & dojzl AEFAS
Lowry Why{®e2 &3, A4t

40
A
— 30
£
E
L
g
= 20
o0
£
©
]
10
0 T T T T
0 s 10 15 20
100 T O )
::]
75
-
13
N
2z
= 50
=
]
17
25—‘
0 T — T T
Q 5 10 15 20

Protein Concentration (%)

Fig. 1. Gelling time and solubility of a-lactalbumin gels
as a function of protein concentration during heating
at 90°C for 40 min. (pH 8.0)

A: (U—01) added NaCl 80 mM, (O—<) added CaCl
10 mM, B: ((3—0) added NaCl 80 mM, standard buffer,
(©—<) added NaCl 80 mM, std. buffer containing 8
M urea and 05% SDS, (O—O) added NaCl 80 mM,
std. buffer containing 10 mM DTT, (A—2) added CaCl;
10 mM, standard buffer, (0—0) added CaCl; 10 mM,
std. buffer containing 8 M urea and 0.5% SDS, (C—<C)
added CaCl, 10 mM, std. buffer containing 10 mM
DTT
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Fig. 2. Gelling time and solubility of 10% a-lactalbumin
gels as a function of NaCl concentration during heating
a 90°C for 40 min. (pH 8.0)
A: (0—0) added NaCl 80 mM, B: (0—0) standard
buffer, (0—) std. buffer containing 8 M urea and 0.5%
SDS, (O—0O) std. buffer containing 10 mM DTT
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Fig. 3. Gelling time and solubility of 10% a-lactalbumin
gels as a function of CaCl, concentration during hea-
ting at 90°C for 40 min (pH 8.0)
A: (0—0O) added CaCl, 10 mM, B: (O—0) standard
buffer, (O0—<) std. buffer containing 8 M urea and 0.5%
SDS, (O—0) std. buffer containing 10 mM DTT
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Fig. 4. Gelling time and solubility of 10% a-lactalbumin

gels as a function of N-ethylmaleimide(NEM) concent-
ration during heating at 90°C for 40 min. (pH 8.0)
A: (O0—0O) added NaCl 80 mM, (O0—¢) added CaCl,
10 mM, B: (0—0) added NaCl 80 mM, standard buffer,
(O—<) added NaCl 80 mM, std. buffer containing 8
M urea and 0.5% SDS, (O0—O) added NaCl 80 mM,
std. buffer containing 10 mM DTT, (4—2) added CaCl;
10 mM, standard buffer, ((I—)) added CaCl; 10 mM,
std. buffer containing 8 M urea and 0.5% SDS, (0—<C)
added CaCl; 10 mM, std. buffer containing 10 mM
DTT
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Fig. 5. Gelling time and solubility of 10% a-lactalbumin

gels as a function of dithiothreitol concetration during

heating at 90°C for 40 min (pH 8.0)

A: (O0—0) added NaCl 80 mM, (&>—) added CaCl,
10 mM, B: (0—0) added NaCl 80 mM, standard buffer,
(C—<) added NaCl 80 mM, std. buffer containing 8
M urea and 0.5% SDS, (O—C) added NaCl 80 mM,
std. buffer containing 10 mM DTT, (A—A) added CaCl,
10 mM, standard buffer, (3—[J) added CaCl, 10 mM,
std. buffer containing 8 M urea and 0.5% SDS, (0-—<)
added CaCl, 10 mM, std. buffer containing 10 mM
DTT
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