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Abstract

This study investigated quality changes and functions of low—molecular soymilk according to hydrolysis
time (30, 60, and 90 minutes). According to the results, pH of hydrolyzed groups were lower than that of
the control group but it did not show a large difference according to hydrolysis time while sugar content
was reduced with longer hydrolysis time. Although degree of hydrolysis and calcium tolerance increased with
longer hydrolysis time, there was not a significant difference according to the time. Among free sugars,
contents of glucose and fructose grew while those of sucrose and maltose tended to decline with time. Total
free sugar content was the largest with 60 minutes of hydrolysis time recording 827.65 mg%. Total amino
acid content was also the highest with hydrolyzed for 60 minutes recording 85.80 mg% and those of all
hydrolyzed groups were higher than that of the control group. In addition, the content of essential amino acid
increased significantly with time. In SDS-PAGE, checked for the tendency of becoming low molecules,
molecular weights were found to be 33 kDa or less kDa in all hydrolyzed groups. When functional characteristics
of soymilk such as electron donating, superoxide radical scavenging and ACE inhibitory activities were
compared, longer hydrolysis time led to higher activities. From these results, overall quality of low molecular
soymilk was superior when hydrolyzed for 60 minutes and the findings should be viable in the development
of various types of functionally strengthened low-molecular soymilk in the future.
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quency 40.66 MHz, plasma gas flow 12 L/min, sheath gas

S
=

‘?"‘
45

flow 0.2 L/min, sample flow rate 1 mL/min, wave length
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graph(HPLC, Waters 2690, Japan)Z ¥413}%t}. Column
2 Shimpak CLC-NH2(4.6 mm LD. x 25 cm), detector= RI,
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DPPH free radical 2~74{&H
a,a’-Diphenyl-B-picrylhydrazyl(DPPH) free radical &
ﬂ%*é% DPPH 12 mg< absolute ethanol 100 mLoj &3}
, 50% ethanol €98 22 34 517 nmolA
DPPHMU FEEE F 1.0°] HEF 3]4sto] AHESHA
o AlE 1 mL°ﬂ DPPHE Y 4 mL& £33t &3] 30x%
¢ uke-A171 & UV-visible spectrophotometerE ©]-& 3}
o 517 nmell A FFT o] HtE 43| ofzfjo] 2o ZHE
DPPH free rad1ca1 A AR ATHE5).

As
Ac

5, Ac AB FH7H FBE

DPPH free radical 2784 (%)= (1-

As A7 H7be F%

Superoxide radical 2~7{ghd

Superoxide radical( -Qs ) 2A &4 L xanthine-xanthine
oxidase cytochrome C S o 2 =A3IATH26). 7145
& 0.2 mL, 50 mM A4S (pH 7.8) 1.2 mL, 1 mM
xanthine 0.2 mL, 0.05 mM cytochrome C 0.2 mL % 550
nmol A £33 F3= W37} 0.027F E == 3]43F xanthine
oxidase 02 mLE 7}3le] &8 tha &3] 3% F¢ vh-&
A1zl & UV-visible spectrophotometer(UV-1601, Shimadzu,
Japan)E ©]8-3}4 550 nmoll A §F =5 A5t ol 9
2] 0 2 B ¥ superoxide radical 2AA&A 2 YeR At

_ - As
-0, 2ABA%) =(1- o ) %100
Ast AR A7HE) F3E, Ac AR 7S F3E

Angiotensin converting enzyme(ACE) MsH&EHM s

ACE A& %"49‘ Cushmaniﬂr Cheung® W ©27)< E‘isﬂ
st S8t W A& 50 pLel ACE 28249 5
pL % 50 mM Sodlum borate buffer(pH 8.3) 100 pLE 7}3}
o 37°CAlA 587 A wi AT A7 71-8Y 50 uLs
7vste] thA] 37°Col A 304 wHEAIZ] = 1 N HCI 250 uLE
7tate] ¥ AAAFA o] W, FAFEL Alg Al F
T 50 ulLE 7tk o, iz A89 7dE BF 2%
3}tk 1 N HCI 250 yLg 7}8te] wk8-S AR A7 & }\]
50 uLE 7}l Tt o 7]l ethyl acetate 1 mLE 7}01'04

ZF ke 33000 rpmoll A 1087 LR AlA
1 mLE FH39o o] A5dLS 120°Cell A 30%3H
A%AZ o 1 M NaCl 3 mLE 7}éte} 15%7F wykélo]
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2 o3ty 548 AT 1 A Table 13 20]
pHE 308, 602 2 907 277l M 685~689% 71+
A 7ke] w2 2 Aol7t ey tl= pH 7.1590 M3
ol g 4o o3 duid o] vt dojubH ofu] =ik
9] carboxyl7]7} =& 5 0] &9 pHr} Yolx|A Hurhe=
Hsu $(28)% Gu 5(29)9] B} §AVEtYTh 7184 119
Boghere 217 957% 2 7 E%al bR Algte
dojRo wet st Aeh sl Ee dE2TF = 554%
RO 308 MR w 2927% 2 F743] /1A
604} 90 M & Z+2} 39.75%, 41.14% = A|ZFo] Ao
w2} Z743a . Zaudde diF 9 de) Zgd uig
A3 JA TS HEMA B0 Z YET= 66.86 mg%olA
oy a4E R AgTole 302 TR W
769 mg%= 7243 F7FsAtt 607 0wl = 22t
78.64 mg%, 79.34 mg% = °f7te] F7ME EAd o]y T
Ade dE7s F4E5 AXE 9 protease Al 23
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Table 1. Physicochemical properties of the soymilk hydrolysate by different hydrolysis times

Hydrolysis time (min)

Physicochemical properties

Control 30 60 90
pH 7.15+0.017 6.85+0.03 6.89+0.04 6.87+0.02
Soluble solids (%) 9.57+0.06 8.23+£0.21 7.87%0.06 7.77+0.06
Degree of hydrolysis (%) 5.54+0.10 29.27+0.03 39.75+1.33 41.14+1.00
Calcium intolerance (mg%) 66.86 76.95 78.64 79.34

"Mean+SD of triplicate determination.
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Table 2. Saccharide contents of the soymilk hydrolysate by
different hydrolysis times (dry base: mg%)

Table 3. Comparison of free amino acid contents of the
soymilk hydrolysate by different hydrolysis times (mg%)

Hydrolysis time (min)

Hydrolysis time (min)

Saccharide Control 30 60 0 Amino acids Control 30 60 90
Fructose ~ 69.9+12" 726+1.1 781+09 780+17 O-Phospho-L-serine N _ 183 -
Glucose ND? 243+1.7 494450 47.1+21 Taurine 009 007 - ~
Sucrose 678.7£8.6 676.3£1.0 6589£1.6 658.8+£2.3 O*Phosphoethanolamine 0.13 0.15 0.13 0.05
Maltose 475+4.2 40.6+2.7 41.3+24 42.1+29 Urea 075 0.99 0.15 _
Total 796.1+19.8 8138492 827.7+140 826.0+12.7 Threonine 0.02 - - _
‘I)MeaniSD of triplicate determination. Hydroxy-L-poline - - 0.66 -
PNot detected. Serine 0.02 0.02 0.02 -
Asparagine 2.90 417 1355 691
N } Glutamic acid 006 258 004 3.0
mg% P o} 30E90 4 40.6 mg%E FA3A FASATT Sarcosine h - U7 006
30% o]Z o= rF Wl 1) Fructoses W29 a-Aminoadipic acid 0.74 090 092 1.08
Hsh ZhEs) el M Fel ks spprsjagy  prolne o oo
- ycine . N UG v
of & Z Aol= fler glucose= HETIN= HES Alanine 220 284 109 354
A ko) 30 A 243 mg%e] TS YEMNIAIL 608 Citrulline - - 536 -
e o =7} B o) & o a-Amino-n-butyric acid 0.15 0.02 002 0.02
s H4 M <7 FHEZE Q0B A 471 mgde= U e 458 609 629 668
U 60 o]Fddl= HF Aol7t flv AeE YEigt. & Cystine 193 270 275 39
29 S gz viste ZhgEs] A F18EA glet?itoﬁin? 0.03 8% 82(}3 8-22
- ystathionine - . . .
A 7kl AL 602l M 8277 mg% R 7HY Egkent 7t Isoleucine 055 192 326 443
SRS 7hE 2 zole AT 2T ASEHA & Leucine 065 214 340 486
o1} 748 N A ol 7 A 2 ko] =715 Y Tyrosine 0.79 1.22 1.52 1.54
H k2 s el glacose }f ° ] ° P Alaine 081 088 084 076
i, EF G FFe] 2718 AL FThole B A A Phenylalanine 150 564 817 1049
B3 F5F o]9 9| % raffinose, stachyose 52 ©-3F7} B-Aminoisobutyric acid - 0.05 013 0.34
= = - - 1w = Homocystine 0.06 0.09 0.07 -
2 = o = < = 2] o] A =
d EAFEZED FHE B2 S A oIS y —Amino—n-butyric acid 0.66 0.73 08 097
T dFE7F EEHAY] WHEQ] Aoz FHHAL Ethanolamine 1.11 150 147 155
) §-Hydroxylysine 008 015 015 015
TrEIOHJIiﬁ atatko| Bi5} Ornithine 011 014 013 011
F}2=B 3] A|7Fe] = oluiAl B Aw Lysine 0.68 168 237 342
el ZEg s At HJF . el o - ; 4 Histidine 090 109 133 1.29
Table 3% 2ol iz F Feotr=at g2 3016 3-Methyl-L-histidine - 015 073 -
mg% 9, 30 H 60% 7 P 2 H FAANE 22t 50.74 Carnosine - - 021 027
mg%9} 8580 mg% 2 7I5rHa] A|zko] Zold el what =7} Argl}nme 728 10.22 1142 13.02
= TA” (mg%) 3016 50.74 8530 72.34
.7 A 7F A W= H o
SHAT. 72 AL 908 7284 mgde® 0L H T £ EA? (mg2%) 799 1778 2400 3051

318 AP o g2 HsiAE SIS Ao E e
Sk e obu| Ak 308, 608 = 900l 77} 17.78
mg%, 24.00 mg% = 3051 mg%E 7FEE] Aj7te] AojR
of we} ko] Frlete Ao R YEETh TEs 71t
F4% 729 7 UEhde A2 diF il do] iR
g & oste] ofw|=Aito g BV EoE A2
5113]— Shin 5(7)& 5HE neutrase$} bromelain® 2 Zt

Zt B4 At FrEotr =ity ko] FUMHAT D B
-T—"ETPOE] 2 d74d7e dX3he A4S dE A

SDS-PAGE THEd H43}

SDS-PAGE #7|%4%& 53l 24 A159]
A =A% 23 Fig. 13 20 of
71 & B 3o] 170 kDa AE=%2™ 33 kDa~170 kDa ¥4
ol Al Zg M=V YEIET. WH BE JleRd TS
33 kDa o3l A ¥ M=rt Yebsal 53], 17 kDa ©]st=
WA Z5E ZFetA vest e, 7t A7t 2 dlF

UTA: Total free amino acid.
?EA: Essential amino acid (Thr+ Val+Met+Ile+ Leu+Phe +
Lys+Trp).

g EAsF Flele 2 Akel7h Atk 2ok trE A
= 39 %XP%O] 33 kDa ©]3toll A W& W=7}
3= <13l polypeptide A&l Bt} 242
oz B HElMﬂ fFo g Qe ojeg A=
Lee 5(33)°] EA&A(KMF-GQE 559} A=
g Jhrslety gu o] BajEo] ARAstEnta B
g A AR A e AT B8 BE TR
2 AL AEA ZEHE| =Y o] F &R

gelodl A whAushry] fEes F4HET.

FMAIZoiso| wis}
DPPH W< o83 A4zos< B8 23 Fig. 29}
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Fig. 1. SDS-polyacrylamide gel electrophoresis profile of
the soymilk hydrolysate by different hydrolysis times.

Lane 1: Molecular weight marker, Lane 2: Hydrolysis time at 30
minute, Lane 3: Hydrolysis time at 60 minute, Lane 4: Hydrolysis

time at 90 minute.
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Fig. 2. Comparison of DPPH free radical scavenging activity
on soymilk hydrolysate by different hydrolysis times.
Values are expressed as the mean+SD (n=3).
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Fig. 3. Comparison of superoxide radical scavenging ac-—
tivity on soymilk hydrolysate by different hydrolysis times.
Values are expressed as the mean+SD (n=3).
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Fig. 4. Comparison of angiotensin converting enzyme
activity on soymilk hydrolysate by different hydrolysis times.
Values are expressed as the mean+SD (n=3).
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