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Abstract

This study investigated protein changes in soymilk and whole soymilk due to enzymatic hydrolysis. The total free
amino acid contents of low molecular weight soymilk (LSM) and low molecular weight whole soymilk (LWSM)
were higher than soymilk (SM) and whole soymilk (WSM). The essential amino acid content was similar in SM
and LSM, but was higher in LWSM than WSM. In SDS-PAGE performed to tendency of becoming low molecules,
the soy protein molecular weights were 3372 kDa for SM and WSM, but 17 kDa or less for LSM and LWSM.
Also, high molecular weight protein spots were evident in 2-D electrophoresis of SM and LSM, but only low
molecular weight protein spots of various sizes were evident in WSM and LWSM. This suggests that the high
molecular weight protein in SM and WSM is changed to low molecular weight protein by enzymatic hydrolysis.
Further investigations of the separation and qualities of these proteins are required.
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) & Y (post-translational modification),
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dimensional gel electrophoresis, 2-DE)¥} Non 2-DE®] F
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Ao 22 o] EAlste @S 2T 4 ATh19).
S A= FZ ICAT(isotopecoded affinity tag)©]t} MCAT
(mass-coded abundance tag)9} £ 542 sl g5 &
o] Wi} LC-MS(liquid chromatography-mass spectrometry)
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Japan)Z 15,000 rpmol|A] 1043t wpafs}Sict o5 wisj ol
o] /M4 I E TS 10%(wvE 2% AS AT
(Whole soymilk, WSM)Z AF-a1a, AFHE LHx=
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At Ax$ T/ AFfol KMF-G 02%(w/w)E 2t}
A7kste] 50CAlA 1AZHERE 7hr3gh 3 100°Coll A
1087 a45 BE8Aststd AEAF F-(Low molecule
soymilk, LSM)2} A& HFH(Low molecule whole
soymilk, LWSM)& A| 28}t Axg BE Alse 54
ZAZ(SFD SM24L, Samwon, Korea)3F ¥ 100 mesh ]2
2 st ARESHATH

2| ofol- At
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AN IAZE 7 WAAA fe] opr|ikES T3
FZ 98 o]3}x|(Whatman No. 1, England)Z &j3}sle] 7+
3t FE2AZ) 3 F{HFE 100 mLo] HA Agstdeh g
3 A|Z 50 mLoll 25% TCA & 50 mL 7}3ate] 147k
o WA B3t 3 3000 pmO =z 2057 Q4R STk
25| diethyl ether 100 mLS- 713} 3 33] WhE F53)o]
A, Ax D 284 BERS AASAY 8435S 40T
o 4] ZHekE= AlA 0.2 N lithium citrate buffer(pH 2.2) 10

mLZ £-3)|3}3 membrane filter(pore size 0.2 yum, Advantec
MFS, Japan)Z oJ3}3+ & o}n|=2t 215529 7](Biochem
20, Pharmacia Biotech. Ltd., England)2 413} t}.

SDS-PAGE XM7|gS

FANZ A JANEE 4RSS F 5ol sample
bufferS 5% H7}3kaL 100°Ce] Eof 5871 x| &he] hl
Aol s WS FEs & AU|9ES otk 1719
58 SE8AL 0.1%(w/v) SDSE E&3H= 0.025 M Tris
base, 0.192 M glycine & (pH 8.3)2 AH&-314th Gel2
A AL Coomasie blue R-250F AF-2-0| 4] 3087t nwkshd
A AR a1, EAIAT2K100 mL methanol, 100 mL glacial
acetic acid, 800 mL H,0)2.Z gelS 18217t o] EAA]A
718 Tl H7|9E HHS ZALSHAT

242l ®7|9S(2-dimensional gel electrophoresis, 2-DE)

2-DEE Kim 5(22)9] Wwoz 2AA34c. A2
rehydration buffer(8 M urea, 2% CHAPS, 20 mM DTT, 0.5%
IPG buffer, bromophenol blue trace)S 412 ¥, IPG
(Immobilized pH gradients) holderl 4] 233}t 24 cm
linear gradient pH 4-10 nonlinear stripS A3}l focusingd}
A0, focusingS IPG phore strip(Genomine drystrip' *) =
AH8-31 9t} IEF(First-dimension Isoelectric focusing)7} &
W IPG strip<- equilibration buffer I [6 M urea, 30%(w/v)

Samples

l
Rehydration buffer:8 M urea, 2% CHAPS, 20 mM
Ist electrophoresis | DTT, 0.5% IPG buffer, bromophenol blue trace
IPG strip: pH 4-10 nonlinear

v

2nd electrophoresis — 16% gradient polyacrylamide gel
v

Gel visualization |  Colloidial Coomassie Blue G-250 staining
J

Image processing PDQuest v7.0(Bio-Rad, USA)

Fig. 1. Schematic illustration of two-dimensional electrophoresis of
sample proteome.
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glycerol, 2%(w/v) SDS, 0.05 M tris-HCI buffer, bromophenol
blue trace, 1% DTT]¥} equilibration buffer II(equilibration
buffer I + 2.5% iodoacetamide)ol H&3} A7 & 16%
gradient polyacrylamide gel-S A}8-3)| second dimensionS-
A A THFig. 1).

a4 2 ofojx] &4

2-DEZ 3} ¥ 2% phosphoric acid, 10% ammonium

Table 1. Comparison of free amino acid content on the SM, LSM,
WSM, LWSM

(unit: mg%)
Free amino acids Sampls
s’ LsM?  wsm”  Lwsm”

Hydroxy-L-proline NDY 1124 ND ND
Serine 1.58 ND ND 1.67
Glutamic acid ND 6.88 6.44 ND
a-Aminoadipic Acid 3.10 ND 2.54 4.16
Proline 1.63 ND 2.19 225
Glycine 1.27 222 1.26 0.95
Alanine 2.13 2.39 2.14 245
a-Amino-n-butyric acid ND ND 048 0.82
Valine 6.59 6.71 6.78 8.40
Methionine 0.83 0.86 1.34 1.60
Cystathionine ND ND 373 2.65
Isoleucine L11 0.99 133 1.80
Leucine 143 1.94 5.08 11.58
Tyrosine 1.36 297 239 283
3-Alanine 0.87 ND 4.63 3.99
Phenylalanine 248 3.36 6.17 10.99
¥-Amino-n-butyric Acid 8.64 1033 9.53 9.46
Ethanolamine 0.88 175 1.02 0.99
Hydroxylysine ND ND 0.84 L77
Ornithine ND ND ND 0.32
Lysine 177 2.07 2.98 2.65
1-Methyl-L-histidine ND ND 0.58 ND
Histidine 1.34 240 172 2.39
Tryptophan 2.65 ND 379 4.10
Arginine 12.81 12.98 13.09 21.04
EA’ 1687 1593 2747 4Ll
TA” 547 6909 8007 9887

USM: Soymilk.

LSM: Low molecule soymilk.

IWSM: Whole soymilk.

YLWSM: Low molecule whole soymilk.

IND : Not detected.

9EA : Essential amino acid(Thr+Val+Met+Ile+Leu+Phe+Lys+Tip).
PTA : Total free amino acid.
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sulphate £} 20% methanol 2 333} 0.1% Colloidial Coomassie
Briliant Blue G-250(Bio-Rad, USA)S ©]&-8t] spotg ¢4
3l93tt Staining®] £ 2} polyacrylamide gel S-S Densitometer
2 scanning3}4] PDQuest v7.0(Bio-Rad, USA)E ©]W| A=
A8k A tHFig 1).
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FHSM), A2 FHLSM), AFFHWSM), A2 2
FRHLWSM) 9] frgjobv| =2t e 248 £45 27
£ Table 19 YERNSIEE LSMY] & frejobr] At ghafe
69.09 mg%E SM2| 5247 mg% Rt} EHo L B o]
Ahel ghee HISzsHAl UEbstth LWSMS 739 & frefof
1) =2k 98.87 mg%, Lotv| =ik 4111 mg% =, F
frejobr =4t 80.07 mg%, LFotr=2t 2747 mg%<l
WSMell HIgiA =] veht tiFado] 7l =W
A frejobr)iedte] o] Z7kE Bo = AyZbEt SM}
LSMell H]&] WSMe} LWSMel| A d&=ome2ba) & R
oAt FFe =7 YERG O, o] 32 WSMZF LWSM
Az A HIAE A ASA] o} frg]obr]=ito] EA
yepd ez Azt o]ye A3 Jang 5(11)Z Gu
S23)°] iFTi Ay 55 gl go] E44 JEE
53 frelobu]mite] Z71EH, Shin(24)0] &) ) S
o] EaA gl o3l felofr|=ite] ghaFo] FbHE T
g A vt 295 e AT fElobr]=2ke]
ZAe ZAE 23 BE AIBOA valine, leucine,
phenylalanine, y-aminobytyric acid(GABA), arginine2] &%
o] E& Ao 2 et Valine, leucine, phenylalanine,
arginine- S #1523} X171 LSM, LWSMOl|A] 3+efo] o] =7
Yelt oy 7]ef ofu|idbe] ke & Wkt glith

SDS-PAGE M7|¥S mjH

5408 7Ese] mE AlREY] Bd BAlE ks
ZAFs}7] 98X SDS-PAGE 7] 953+ Z3}= Fig. 291
YR th sSMe] Tl g of a2 33, 40
IEAS} 12 kDa ©]3ke] AEAZ UERG S
79 BA 40~70 kDa Abo]9] a1A} kg
Ao 2 YEI An 5252 & ool 84 &
Ao 8 AL 66 kDaolgkal Bargh vl glo] WSMe]
il BAEFE vk o, SME HIA] A AR Qlated]
874 Tl o] )T wUrbA 7F A oE AZET
LSM2} LWSMOl A& F2 11 kDa©]3}e] A=} ¢l = o)
He BEUE Yello] 843 7Rl E s o]
A e As & AATE Gu 5232 =5 dld
o] FA} 50 kDa ©]’do]ARF Ex]2] e} G2l o3
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Calor Color
SM L&M WEM  LWSM

Fig. 2. SDS-polyacrylamide gel electrophoresis profile of the SM,
LSM, WSM, LWSM. SM : Soymilk, LSM : Low molecule soymilk,
WSM : Whole soymilk, LWSM : Low molecule whole soymilk.

WSM

Two-dimensional electrophoresis(2-DE)

oz A71FFo T AR o w2 T spot
S v AF}=S Fig 37 Table 20 UERARIT) Fig. 33
o] SM¥} WSM2| gel imageoll A HFZ 0.2 <F 48071 <]
G gpote] HEEATE o] DA spot pH 4~601 4]
F2 Expgko] oF 34, 54 2 86 kDa°]™ pH 7~1004=
T BAEE °F 20 kDalE T A59] 7ol thEARE
AR B3RS YERRQITE LSMT LWSME] 73-%- <F 40070
o] Tl d gpoto] AZEHUTE pH 4~7.2 9 SMT
WSMe| 72 T A spot> G AF 7l 93l A
w248} 5o] LSMI} LWSMOl A= Tl spoto] 7Hashe
A0 = gel image®] YEFSTE Table 29} o] ©hild spoto]
EAFe] FAIE B AL 8.1~20 kDa Hee] Thde
SM} WSMol| A YebA] ekgko ) LSMY} LWSMell A
Yeltth o] A4S sSM3} WSME] &2} @il A gpotEo]
7183 Ho] LSM#F LWSMol A& thakst =172 A sho]
o] Tl spotS A AoZ G4F JlR e o3|

Fig. 3. Two-dimensional proteome profiles of total protein from the SM, LSM, WSM, and LWSM.
SM : Soymilk, LSM : Low molecule soymilk, WSM : Whole soymilk, LWSM : Low molecule whole soymilk and proteins were analyzed using pH 4~10 N nonlinear IPG

gel strip and 10~16% SDS-PAGE gel(24 em x 20 cm x 1 mm).
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Table 2. Protein spot molecular weight of the SM, LSM, WSM,
and LWSM on the PDQuest

Molecular weight Protein spot molecular weight (kDa)

range (kDa) sm’ LM owsm’ Lwsm’
8.1-100 ND’ 423735  ND 42.85406
10.1-20.0 ND 151.90100 ND 132.10700
20.1-30.0 5.39087 2564778 481820 23.57962
30.1-40.0 13.73434 2569332 1841528 34.56272
40.1-50.0 7.85096 10.43587 9.09657 13.85156
50.1-60.0 20.63021 7.85934 5.22860 1020590
60.1-70.0 ND 0.06154 ND 0.18031
70.1-80.0 9.27389 1.51085 7.53168 2.15628
"SM: Soymilk.
LSM: Low molecule soymilk.
IWSM: Whole soymilk.
f)LWSM: Low molecule whole soymilk.
IND : Not detected.
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o)Ak SFeko- SM} LSMOlA] B39 01 LWSM-S
WSMETH =7 UElstth SDS-PAGE #7195 sl 24
A7} SM3} WSMol A& 33~72 kDad] L2217} EA)81
01} LSM9} LWSMOIAE 17 kDa ©|31e] A &4} chalgut
YERstT 3t o)2kd W79 22 SM LSMel| A9
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