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ABSTRACT

We investigated the antioxidant activities and effects of soy-sprout extracts (SE) against H,O,-induced

oxidative stress in HepG2 cells. The major free amino acids were asparagine, valine, pheylalanine, histidine, isoleucine,
and leucine in SE. Both soy-spout extract by enzyme (SEE) and soy-spout extract by ultra high pressure (SEP) showed
higher contents compared with soy-sprout water extract (SEW). The total polyphenol and isoflavone contents were
highest in SEE. SEE had the highest DPPH and ABTS radical scavenging activities as well. To determine the effects
of SE on H,0,-induced oxidative damage, cell viability was measured using XTT assay. Pre-treatment with SEE and
SEP significantly increased cell viability compared with H>O»-treated control cells by 29% and 32%, respectively.
These results indicate that SEE and SEP possess antioxidant activity.
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Table 1. Operating condition of amino acid analyzer

Item Condition

Instrument
Column

Amino acid analysis HITACH L-8900

Column for physiological fluids
analysis #2622

Mobile phase PF-1, PF-2, PF-3, PF-4, H,0, PF-RG

Buffer flow rate 0.35 mL/min

Reagent flow rate 0.3 mL/min

Detector wavelength 440, 570 nm

Injection volume 20 puL

(Wako Pure Chemical Industries, Ltd., Osaka, Japan)<}
amino acid mixture standard solution type B(Wako
Pure Chemical Industries) Z+ZF 2 mL& # 3l 0.02 N
HCl(Deajung chemical, Siheung, Korea)& AF&3to] 50
mLz A gaieleh, ABgle] A% % BAL AR 05 g
trifluoroacetic acid(Sigma-Aldrich Co., St. Louis, MO,
USA)E 16%% 848t 1 mLE ¥& & 16% 1T §

8907 gl A 1583} 41 shol FEoNe Apga) EA
AHgS oM Table 19} & 2o LS 28]

3 2.

= Z g9 S Folin-Denis¥(16)
< WEAA SA3AT Al AE(1 mg/100 ul)<k
ZH9 900 pl.E Y& % Folin-Ciocalteu A 2F& 100 uL
7tate] Z EsTE A2edlA 58 WA U 7%
NazCO; &9 1 mLe} FH/< 400 L= F71ete] 2 £33}
I Ao A 90/ WAAIZ] $ 750 nmell A FFEE

.
At TFAFZHAL gallic acidE AHE3ste] & T
Kol
=

g}

(<0
-

o|AZzt= &

o|AZHHE g W3l B4 AOACH(17)9] WS &
43} Agilent 1100 series 7]7](Agilent, Santa Clara,
CA, USA)E o] &3lo] #4315t BFEd R ol adatd
9] daidzin, genistin, daidzein, genistein(Fujicco, Kobe-
shi, Japan)& 1 mg/mL THE0] A& t) Al &< o] A
Z " BAe A8 1 go methanol(Burdick&Jackson,
Muskegon, MI, USA) 0.5 mLE ¥ & 30% A& & 045
ume] MEHQ Y =E o] 3}3to] AP Ao 2 AFE-3}G o
Table 29} & zHoz B4t

DPPH 2iC|Z A7 s

FTUE FE2E9 AAFTIFS 1,1-diphenyl-2-pic-
rylhydrazyl(DPPH)(Wako Pure Chemical Industries)2]
FAES ol&ste] FAHAUTHI). AE(2 pg/10 pL)%k
100 uM DPPH &9 190 uLE #7}sle] el A 303t
k22171 3 microplate reader® AF&3e] 515 nmeoll A
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Table 2. Operating condition for HPLC analysis of isoflavones

Item Condition

Instrument Agilent 1100 series

Column Shiseido Capcell pack Ciz column
4.6 X250 mm
Detector UV detector (260 nm)

Mobile phase A (water : MeOH : acetic acid=88:10:20)

B (MeOH : acetic acid=98:2)

Flow rate 1 mL/min

Sample injection 20 pL
volume

>
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s A& Y. 4 559 DPPH Sz 2A T2

Fele] Ao= Aitste] WEE2 YRS

DPPH radical scavenging activity (%)=

2T FHE-ABZJT F3E
27 F3=

[}

<100

ABTS ZIC|ZH(ABTS) 275
2,2'-Azino-bis(3-ethylbenzthiazoline-6-sulphonic
acid)(ABTS) radical scavenging &4 Re 5(19)¢] W
HS My ste] =439 th 100 mM potassium phosphate
buffer &(pH 7.4)°l 7 mM ABTS(Wako Pure Chemical
Industries)®} 2.45 mM potassium persulfateE 80:1%
S A7 ABTS' gtz g8 vheglom, 96-well plate
7t wellell Alz¥ ABTS" 2te]Z &< 300 pLeb Al=(2
1g/10 pb)E Yol Z E£33sto] A& 30&3F A g b
734 nmell A FHAEE S35 g7 245 o9
2o 2 Aibete] WEEE LERATH
ABTS" radical scavenging activity (%)=
NE=2T FHE-A=EFHT FEE
Nz 3=

<100

MIZZHH 2

RS ¥ &% F3UHE 9 AREE QAR A EF
HepG2+ ATCC(American Type Culture Collection,
Manassas, VA, USA)olA T3 en, 10% fetal bo-
vine serum(FBS)¥} penicillin(100 units/mL), strepto—
mycin(100 g/mL)°] ¥ MEM #j A& A}-&3te] 37°C,
5% COs, 95% humid air= 2% wWjF7]ol A wjFsldct.
W gE ME= 5L 2~33] refedingslal 6~7°‘ Qko|
phosphate buffered saline(PBS)2.2 A& 3 & 0.05%
trypsin—0.02% EDTAZ 24 A X5 225} ﬁ]EHHH%k
3}3it}. FBS, penicillin, streptomycin, MEM, PBS, tryp-
sin2 Gibco BRL(Grand Island, NY, USA)o| A G4 3}¢]
AF&-3F8i T

SLUE FEEQ M=
HepG2 A 3 o st :"/}E F2EE o ME EAE XTT
assay® A3 tH20). HepG2 AEE 5x10* cells® &

JH'l

vk - wi A& A ASIAL 1Y Ft FUHE
4 0~1,000 pg/mL s%& AHeArh 1Y FUE
FEE Ad F wAE A7 2 PBSE AL XTT-
phenazine methosulfate(PMS) €(1 mg XTT-10 ng
PMS/mL) 250 pL.E #7}ske] 37°CollA] 2A13F w3t o
A% formazans macroplate readers AF&3}e] 450
nmel A FFEE SA3ST

MZLY AStA AERA AN S0t
Ho0p Aol M2 FhE FE559 A2y As ~Eq
2~ JA| g3+= XTT assays o838t 543} HepG2
ALL 5x10" cells/24-well2 $3310] 24417+ SoF nljok
S WA E A AL PBSE A H 3 b FUE FEE
(500 pg/mL) 1 mLA A7 sle] 24A17F S-oF wljekstaitt.
’&i}@l 2EHG2E do7]7] Yt 300 uM Hp025 A
S 24X 7F EoF wjekd & XTT-PMS €4S d
37 Coﬂ’ﬂ 2A17E &t gAY MEAEELS 450 nm
el A FFEE SAStL o vlaste] WE-8(%)

2 A8,

SAH X

2y A= HF(mean)+ EFH XM (standard devia-
tion, SD)E Yely o A7 A3 vlw 2L FolA
AA L Student t-test®} Duncan's multiple range testZ

olgeto] EANT T P05 FEeAA Fol4 of9s
Azl
Znt o g

sUHEe] Ayl e 25 & 58S 524 A
g FE2E 9.23%, 238 AY F=F 4.38%, & F=E
317%01H FE7 T a4 AP FEEC] 1942 Aols
wolw 7} =& S B tHTable 3). o]2d A¥=
Ak AY FEEC B FEERT o 3 & Aioln
NEY FE PHORE §EYA FUW AREC] 2ugt
Aot G4 AeE T 2 Azt wyPor s

1350l F=&o] =4 velhd Aoz Hlth

Table 3. Yield of soy-sprout extracts

Samples" Yield (%)
SEE 9.23+0.14"%
SEP 4.38+0.90°
SEW 3.17+0.11°

USEE: soy-sprout extract by enzyme, SEP: soy-sprout extract
by ultra high pressure, SEW: soy-sprout water extract.
Data are presented as the mean+SD of triplicate experiments.
*Different superscripts show a significantly difference at P<0.05
as determined by Duncan's multiple range test.



Table 4. Free amino acid of soy-sprout extracts

Bkt myt 1231

(mg/g dry weight)

Samples" Aspara- Glycine Valine Methio- Isoleu- o i Tyrosine Phenyl- B-Alanine Trypto- . tidine  1otal amino
gine nine cine alanine phan acid content
SEE 34.35 1.12 7.79 0.77 3.95 2.58 0.65 6.14 0.83 1.12 5.34 64.65
SEP 36.53 0.84 8.07 0.63 4.01 2.33 0.51 6.42 0.85 0.87 5.81 66.88
SEW 18.95 0.80 6.82 0.43 3.64 3.29 0.19 5.75 1.06 0.37 4.86 46.17

1)Samples are the same as in Table 3.
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Table 5. Total phenolic compound of soy-sprout extracts

9] phenolic compound®] &= ZE H 713 Kim 5(25)
I 209 G4 Aol o g Ao & F57 bio-
activityS 713k Kim¥} Han(23)2] A+ A3}l AR,
olE AFAME 214 Aot &4 At AlxH e 72
A W3lE =& 35S SHAA ferulic acid, caffeic acid,
gallic acid 2 benzoic acid®] &S FI/A 7= Aoz
Hastginh old A5 AHE w|Fo] & o, & Aol %
Za Aol ma Aol o3 AEH T4 WIle
A3 Tv=E U F dlEmy F5 288 S7/MA Tl F
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o Z79] HPLC-PDANOIA Ald 3% 721719 retention
time©] X3}l peak2te] UV spectrag H|al- 34 3}o]
=5 3RI%t ¥ HPLC chromatogram® Fig. 1] &3}
3 e Table 60 2@t e F5& 5 T4
a4 A7 FE5E] daidzein 19.8 mg/100 g, genistein
6 mg/ 100 go& 7P =2 S Btk oA I
%39 A8 FZE(daidzein 8.1 mg/100 g, genistein
.6 mg/ 100 g)3 FY&E & FEE(daidzein 7.3 mg/100

Mo 2 m 32 My
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Table 6. Isoflavone of soy-sprout extracts

Samplesl) Phenol compound (g/100 g) Samples]) Daidzein (mg/g) Genistein (mg/g)
SEE 1.56+0.08"2% SEE 19.8+0.22% 8.6+0.1°
SEP 1.30+0.10° SEP 8.120.1 4.6£0.1°
SEW 1.21£0.11° SEW 7.3£0.1° 4.7+0.1°

USamples are the same as in Table 3.

?Data are presented as the mean+SD of triplicate experiments.

*Different superscripts show a significantly difference at P<0.05
as determined by Duncan's multiple range test.

1)Samples are the same as in Table 3.

?Data are presented as the mean+SD of triplicate experiments.

Different superscripts in a column show a significantly differ-
ence at P<0.05 as determined by Duncan's multiple range test.
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Fig. 1. HPLC chromatograms of soy-spout extracts. Standard:
standard of daidzein and genistein, SEE: soy-sprout extract by
enzyme, SEP: soy-sprout extract by ultra high pressure, SEW:
soy-sprout water extract.
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Fig. 2. DPPH radical scavenging activity of soy-spout extracts.
SEE: soy-sprout extract by enzyme, SEP: soy-sprout extract by
ultra high pressure, SEW: soy-sprout water extract, Ascorbic
acid: ascorbic acid 70 pg/mL. Data are presented as the mean+
SD. Different letters on bars show a significantly difference at
P<0.05 as determined by Duncan's multiple range test.
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Fig. 3. ABTS radical scavenging activity of soy-spout extracts.
SEE: soy-sprout extract by enzyme, SEP: soy-sprout extract by
ultra high pressure, SEW: soy-sprout water extract, Ascorbic
acid: ascorbic acid 70 pg/mL. Data are presented as the mean+
SD. Different letters on bars show a significantly difference at
P<0.05 as determined by Duncan's multiple range test.
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Fig. 4. Effect of soy-sprout extracts on cell viability in HepG2.
SEE: soy-sprout extract by enzyme, SEP: soy-sprout extract by
ultra high pressure, SEW: soy-sprout water extract. Data are pre-
sented as the mean+SD. Significant difference compared to con-
trol group at P<0.05.
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Fig. 5. Effects of soy-spout extracts on H,O,-induced oxidative
damage in HepG2. Control: non-treated control, HO»: 300 pM
H,0,, SEE: soy-sprout extract by enzyme 500 pg/mL+300 uM
H,0,, SEP: soy-sprout extract by ultra high pressure 500 pg/mL
+300 uM H,0,, SEW: soy-sprout water extract 500 pug/mL+300
uM H,O,, Positive control: caffeic acid 40 pg/mL+300 pM HyO,.
Data are presented as the meantSD. Different letters on bars
show a significantly difference at P<0.05 as determined by
Duncan's multiple range test.
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