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Abstract

To investigate the interaction between whey and soybean protein, thermal changes of
component proteins were analyzed by column chromatography and gel electrophoresis. In
the Sephadex G-200 chromatography of the mixture treated at above 80°C, the amount of
low molecular weight proteins and high molecular aggregates were increased. This implica-
ted that dissociation of Ils globulin into subunits and the formation of soluble aggregates
between these subunits and whey proteins that contain thiol and disulfide groups. These
interaction between soy proteins and f-lactoglobulin, a-lactalbumin, and proteose-peptone 3
were confirmed by gel electrophoresis. Bovine serum albumin, Immunoglobulin-G(H), Lacto-
ferrin, 1ls-subunits (basic and acidic), and subunit of 7s globulin were also considered to
interact each other depending on the condition of the salt solutions.
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Fig. 1. Chromatograms of whey, soy, and the
mixture of the two treated at 25°C(1-1), 60°C
(1-2), 80°C(1-3), 100°C (1-4) for 15min res-
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Fig. 2. SDS-Polyacrlamide gel electrophoretograms of not-heated (25°C) whey proteing (W-1, [~

V), soy proteins(S-1,

I ~1V), mixture feactions (M-1, I) from the gel filtration (See Fig. 1-1).

S,D, and W at the center designate unfractionated soy, dalton mark, and whey proteins, respecti-
vely. Samples were treated with urea, SDS, and mercaptoethanol
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Fig. 3. SDS-Polyacrylamide gel electrophoretograms of 100°C heated whey proteins (W-4, 1, 1),
soy proteins (S-4, [~IV), mixture fractions (M-4, T, M) from the gel filtration (See Fig. 1~4).

Other conditions were same as those in Fig. 2.

ZE FeALER 749 d$ & EAE0 &4
3], E#] peak(S-1-T)el= 7S globuling] 8 %
11s globulino], A peak(S-1-M)ol+E haemag-
glutinin(HG)=} 4 79] 11s globulin @ 7S globulin
9 B, A peak(S-1-IV)+ 11S globuling] BS
2 28 JEo] EANYE . =2d L ZH 4 4
A stA & FADRAY AA peak(W-1-1)
die 2% an, s, 2 K-caseing T3
AU AY A ZE F8 AFER T49 WS
Z EAE] EATH, £4 peak(W-1-1Del &
olAl AR AE A9 2E JEe], AA peak
(W-1-]y)d] = Lactoferrin(LF), Transferrin(TF),

B-LG ¥ a-LAo}, # peak(W-1-IV)el & $-LG

# a-LAo], FAA peak(W-1-V)olE a-LAo|
ZA 3 o

@, 29 29 Agd FEAA ¥ F e w0
Sp7tol 48] g EFEY AA peak(M-1-1)
dt 32 S-1-19 4% vebgon, W-I-1

g AEE A Ae Aoz A4,

28 32 100°Ce A EA=T AHE nodFn
ek BEDY A A peak(S-4-)el = A5
gl Ao BE AJdo] 2= =, E4A peak
(54~ = AS I, N, N7}, A# peak(S—4-
e <29 AS I, I, IV % BSz, 44
peak(S-4-IV)ol = &3] BSA EAd g . o
FA AN A A5 peak(W-4-[)ejs ZE J2
o] £A s, EA peak(W-4-T)ol & S-LGH &
29 BSA 2 Immunoglobulin-G light chain(IgG
(Lyel, A peak(W-4-1) 2L ¥4 peak(W-4-

I E B-LGH 4239 a-LAo)l o] ZAd:

ALz deEgd 2§ EFEY A$dE AA
peak(M-4-T)el #4 2 dF @9de =& 4
£ol, AA peak(M-4-MDell & B-LG3} o} 5 3
98 AS I, I, V2 BS7/t &4+ e A
LB ek

)% 24 1~39 A#AE F¢d 24, #3 %



& 543 4 9F A 43 4e

g5 SRAE A E dAee] e & EAR
+45 9, 60°C A8 e 2 wahsh Ao 80°C
o} 100°C HHAE 257} 2osE Wi A
& ¢ 5 Joiv. F3 A5 S A4 80°C
AP E(2E 1~3) 60°C(2d 1~2) =g A

HZatg & A, $389 400ml 2ol 2
garo] ZobA ZadA 9k o] Wolfsh
Tamura'® 7} =] A3k vle} 7o) 118 globulino] 4

Ao 93 subunitz ] W Foem B &
gk FASRAF LG 80°C o4 ¥&
Aol £ peakE A3tz 9L vad 2o d
o
i

X,

AR B FHEeR A4HAY. Z8v
Tl e 100°C g A=A, S-4-1I% S-4-[Vel
)5 11S globuling] BS7} Agkolzl &k} A+
AFA7 £A4F-L 118 globulin vk} 7} A 74§
A gdl "] ASz A% monomer Y oligomer
Eut &A &}z g Yamagishi 5129 » 39k A
o 3k4 .

F4ae EPNL AL F aRdny 4
o] Yol Bed EFETF HEtEAE
Felay] 99 FNAFFE EF A9 FTR
=4, 80°C A A(2¥

) 37 =3t 230ml Bz &
FE S9AgEo] 2 FEgac 24 e
4224 430ml M v el
e 100°C A A(2E 1-4) 4545 170ml
AAE A, £544 320ml FFqAE
A YeErskeh, o] AL Hashlzumeﬁ} Watanabe™
o Bu mFeo] &
—subunite} A FW ALY AsFdLow 7“1 A

JE59 SDS—X%71°§%£(1FJ DA »E S-1-1
A% ISk 4 3 HGS w5t A9shg ot W-1-
Tol: 4% 9 g nelw b M1-Te:
S-1-1% W—1~I°ﬂ vebd wEe] A9 ey
gJot S5-1-T¢ auwtz ofef & w ol BSe dimer
BS)7F Bolxl G%ed ot dAH A &L
AFAE F AT 45349 AL AxE
o= k. 283 S4-To e S-1-15 v =
A ISE AEr] g 4wl 7S-subunitd 8 o+
%e Az& @WEF BS Fo] et Yok o

— 365 —
S M1 WA Sh MLWH, S-b M-& Wb
soy 1 1 1 I I1 E 0 ¥

Fig. 4. SDS-Polyacrylamide gel electrophoreto:
grams of unheated whey proteins(W-1, 1), soy
proteins(S-1, 1), mixture(M-1, 1), and heated
whey proteins(W-4, 1,IV), soy proteins (S-4,
1,11, mixture fractions (M-4, I, II) from gel
the filtration at Fig. 1. Samples were treated
with urea and SDS without mercaptoethanol
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Fig. 5. Agarose gel electrophoretograms of whey proteins(W), soy proteins(S), and mixture of two
(M) either potassium phosphate buffer(KP) or in milk salt soln. (MS), and with or without the heat
treatment at 100°C for 15 min



£ 544 9 dF aua 45 A8 — 367 —
UNHEATED UNHEATED
SO - WHEY
. ;
| J1g
—PP3
11S
«—PP
L
¢ «—BSA
PP 5
—X-LA
2S

100°C,15min
KP

T0°C, Bmin,
Ms

Fig. 6. Polyacrlamide gel electrophretograms of whey proteins (W), soy proteins (S), and mixture
of the two (M) either in potassium ~phosphate buffer (KP) or in milk salt soln. (MS), and with or

without the heat treatment at 100°C for 15 min
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Fig. 7. SDS-Polyacrylamide gel electrophretograms of sepernatants of whey proteins (W), soypro
teins (S), and mixture of the two (M) either in potassium phosphate buffer (KP) or in milk salt soln.
(MS), and with or without the heat treatment at 100°C for 15min., and dalton mark (D). The su-
pernatants after the centrifugation (10,000x g, 15min.) were dialyzed against Tris-HCl buffer (pH

6.8, 0.0625M), and treated with urea(dM), SDS(5%), and mercatoethanol (5%), and then applied
to the gel
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Fig. 8. SDS-polyacrylamid gel eletrophoretograms of precipitates of whey proteins(W), soy proteins
(8), and mixture of the two(M) either in potassium phosphate buffer(KP) or in milk salt soln.(MS),

and with or without the heat treatment at 100°C for 15min., and dalton mark(D). Precipitates after
the centrifugation were solublized with urea and mercaptoethanol, and treated as in Fig. 7.
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