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Abstract: The antioxidant activities of Shuidouchi samples fermented in different vessels were determined in this study. First, the
physicochemical properties of Shuidouchi samples fermented”in different vessels were compared, and glass vessel-fermented Shuidouchi
(GVFS) showed lower temperature and acidity and higher-moisture contents and total bacteria counts than plastic vessel-fermented Shuidouchi
(PVFS) and ceramic vessel-fermented.Shuidouchi (CVFS). The active isoflavone contents in Shuidouchi samples fermented in different vessels
were measured, and the daidzein and genistein contents in GVFS were higher than those in PVFS and CVFS. The in vitro antioxidant
experiments showed that the 2,2-diphenyl-1-picrylhydrazyl (DPPH J free radical and hydroxyl (<OH) radical scavenging capacities of GVFS
were also higher than those of PVFES and CVFS: Animal experiments showed that GVFS increased the levels of superoxide dismutase (SOD)
and glutathione peroxidase (GSH-Px) and decreased the levels of nitric oxide (NO) and malondialdehyde (MDA) in serum and liver of mice
with D-galactose induced oxidative stress, and these effects of GVFS were better than those of PVFS and CVFS. Reverse transcription
polymerase chain reaction (RT-PCR) showed that GVFS upregulated the expression of NNOS, eNOS, Mn-SOD, Gu/Zn-SOD, and CAT mRNA
and downregulated iINOS expression.in the liver of mice subjected to oxidative stress, indicating that these expression levels were close to those
in normal ‘mice. Based on these results, GVFS had higher antioxidant activity than PVFS and CVFS, and a glass vessel is suitable for
Shuidouchi production.

Key words: Shuidouchi; vessel; antioxidant; mice; expression

K PR P R XA — P AR I K R i, [N — ARG, FTRAESE M, daril

W EIEA: 2015-09-01 VEN AR RRRE. FEAE G R 2K 3R] DR R
HLTE: ERTEENFRATMRE R (KI1401415) ; EXREIHE 2R R, 2 BACHFFTIERE, K R—
HRRBIEERAITR (KYC-cxtd03-20141002) Fh B 2R IR AR A i, AMSCAT DU 3 B A
feEEn: BB (19760, &, BEGE, WRAMARSERNIEMAS ERRRIOVER, 18 BA BRI S .,
B BAE (19810), B, WL, 208, FEAmhRSERMIE IK TSR AN T AR R R, S I
A To R R KB R BN ). IR . K Sk &SN,

151



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.7

ANFIRF ISR A B s A mT AR R IR . K55
DRI ZR MR SR A, DTS ™ it F) it o R 2 EH B
WP p oK B AT LA 52 F e R f6 ) T 20T
HIFE, BT LU SR I AR 7 &, BRI
MR AR NS, BEEERIE S RO
W%, MRS MAESE PPN T RIBKEE R4
FEl A BT TS AN [ e e o s L A i o RS 24T
THITE, RIS FI S RER s (A ™ A 22 15
W, NI R TR 172 2 K, AR A
XA G R K S B AT THRERE T, RIK
SO /N B B R OR S P R A B A R K AN ]
e R R 2 . R K B BRI A
1P, PR AT AR /K S i S Y
DOREVER S K A, R K S K 3
B S EAAT SCREEA R, P LUK ST RCR
WATRE S AN A A g 7K SR I B MR T A A R A
WA o AR K B KBS N 2257 AT 5. AR
XHERL B BORIX =Fhi A K EETE
ROGHATHCRL, FAK EBHT A RO IR K
S E, L2 T LUK T A A Pk AT H S
il Tl A A K B RAT S e TR D REPEAE A -

1 RSk

11 R¥

2014 R e T T B RV TR B K
PR =S (hi'T 44 4. Glycine max)

1.2 &

DPPH 7, S YRIEAIRAR: K&
WE. SEREFAES, R RAEREARA
@]; NO. SOD. GSH-Px. MDA &, 7t @t
Y TREMER Bi: EDTA, Sigma A&, %[,
CycleTESTTM. PLUS. DNA. %t 4 i 7 %, Becton
Dickinson A, f[#; Trizol 7). oligodT.s. RNase.
dNTP MLV, Anvitrogen A#], 3[E; RT-PCR 5[4
nNOS. eNOS. iNOS. Mn-SOD. Gu/Zn-SOD #1 CAT,
FMAEWBHAIR A HARARA 9 E = b4t

13 LRz

EPE SPF 2% KM /INRR 50 H (/K E 20~25 @), i
H T HRERNRZ R Z ) POt (BHIES:
SYXK (i) 2012-0001).

14 NE5%E

152

Wi IS (200 mm<160 mm), AR s [
HIRAT; ¥ERMEEEE (181 mm><128 mm>&2 mm), Sk
R AT, HHE; B IREE S (176 mmx=131 mm>74
mm), RARIIAT], HEE.

LD2X-50FB 7.3 772873 K B i, TLPUAERE %5
IXESHBR AT PYX-DHS-50X65BS /K 2 H e I
BFAE, AR A IRA R UVIe00 “K4h
ST, db AL IR AR (ERD AR
Bio-Rad /MUK F-Hiyk##, Bio-Rad A, %[EH; ABI
2720 PCR 1%, Applied Biosystems A &, F[H .

15 7%

151 TR BELFKZFHBRIRI

FEIE 5 )3 S /K R LN 12 729 12 h,
SRIGH IR T 105 CHIREZR K K&
60 min. K2 EITE SN L. TR IR A
HIYA 1% 36 “CRRONTEIR 1 F- 40 36 “CARIEAR Y 72
he 5 R FE TN Bk SR, F pH THI e K
GEIIREE, [FRBUKEEH TGN S KE. K
P2 J PR A R TR e TR, SRIEIAN 20 £%

(EE) 1) 80%LREHHTHRE 12 h, BRI 3 K

JaAHRERIOR, PR 78 RAGE T AR 2K 2 5
iV YR
152 Kz E AN

B 1 g RGBT, TR A3 SR K R i
IK S EFRE 10 A%, K DR RIS S IR RAE T4
BEETHR R EEFE 48 h (36 °C), MBLHTEEL.
153 KesibiElKaFERGM T

BRGHBMEE R ERIAMEMH 80%LBFE
fift, O BARER (REEA 0.002~0.020 g/L). LA
Kromasil C18 {1i43:(4.6 mm>25 mm, 5 um); FizhH:
40% FR IS, JE A 1.0 mU/min; K62 R A Y
0.02AUFS; il KA 260 nm; A4 50 'C; Hibxs
HEVE 20 L EAZSE A, Mg SRAGEH
TN Y K %= 148338+1.70%10°X (r=0.999); Y
478 S % =-316706+4.20<10°X (r=0.995), M3
PrdEhZE . BURFEIZ 38 RIEK S0 2.9, FPREE N
10 {5 E 25 /K AR5 4000 r/min B0 EiETR, 7F
80 CHEAFHTEAHET. TR 200 mL 1) 80% £
FEERZKIE (80 C) HHHIRFEEMIR, FFX 2 h, SR
JEEHREGE, WEZET, HIKOREERZE 10 mL
VENFRIR, RIS R Jo R R AR AE I 243 27K 5
B KRG ENSEREENeE M,
1.5.4 DPPH g w2 F R4 a9l

¥ 4 mL (/K SRR RER RN 0.5, 1.0,



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.7

2.0 mg/mL) A1 1 mL ) DPPH (15X10*M) iRXFNES
JEZiRE 30 min, ELE 517 nm A EAROEE,
TS5 DPPH [ iZEiskaae .
155 OH FIRE A eml

BC A 5E S SR 2 (1.4 mL), A% 0.2 mL /K&
SRR RN 050 1.0. 2.0 mg/mL), fii
S (6 mM, 0.2mL), 0.2 mL IBERRENZEM (20
mM, pH7.4), 0.2mL Jo/K& B (FeCls, 400 uMD,
0.2 mL FIBRER 4% - £ —fi&PY £/ (EDTA, 400 pMD,
0.2 mL ] H,0,(3 mM)A 0.2 mL Hi¥R ML (400 pM)
7£ 37 C/KM P ARIR 60 min J&, 78RR I
1 mL =& LA L mL (BRAR L L 2R J5 , 7£.90 °C
AKFEHINFY 20 min. R fE1E 532 nm AL E RO
JEiHE OH W5k e 1.
156 MBI

KM /NRIESR 1 LGNSR G P 5 4, 4y
SR IER A EACK IR, PR AR R KT

(CVFS) . BRIABRKIEKTE (PVFS) A

WRRRBOKET (GVFS) 4, fi4 10 R/, 1E
HAHBRAMLAR 4 AR RN H R E 120 mglkg 8
ikt D-2f7UbE, RS2 6 . 14 D-FFURE RN,
CVFS. PVFS 1 GVFS 4/ B H %K 4 glkg 73 5]
B RERIS R G YRS 2 R K & BRIBE
B R EK G AR, FIFERRSE 6 . 6 )5
XF/NRSEHAE 24 h 5 R AEFE/ N BRI, O FEY
i 7 B A A T,
157 fFFfFREsas: NO< SOD. GSH-PX A=
MDA &= &

P BUAS T I 22 AE 4000 r/min B 250045 10 min J5
W EEMTE, & Ui e N sl NO.
SOD. GSH-Px il MDA (15 & . /)N B il 5 10%
HI513 )5 7E 4000 r/min 0073 10 min, B EIEHR
Foa R AUl B R e 2SR b o
1.5.8 < RT-PCR %54 #4047

H RNAzol AT AT ZHZ S RNA, 24
S HOR RS 1 pg/ul. 7E RNA $2EBUR (2 ul)
s RN 1 uL 1) oligod T18, RNase, dNTP A1 MLV
fitg, 10 uL [1) 5>buffer, S} 55 cDNA(37 “C 120 min,
99 ‘C 4min, 4°C 3min). RJ5 LA IESE-TEATFE N
NiEY 1 nNOS. eNOS. iNOS. Mn-SOD., Gu/Zn-SOD
AT CAT 1) mRNA iA, [FH) GAPDH (RFZREERD
TENNSIRFEIRGEATY . B (F 1%KE
L2 EE) KR PCR ¥ 4874, JH] Imagel.44
ik R Rk,
159 %it#

i SRR AT 3 UCPATSEL, AR A
SAS9.1 FiiH 5 At-% H] one-way ANOVA 73 #5370 #r
HAHBHRAE p<0.05 /K L7 A B2l

2 GR5L

2.1 FE B KB E B AR M AR

H 1 TN, K% 72 h J5 GVFS IR EEFIBR L
FLT (p<0.05) PVFS Fll CVFS, /K@ B %L
U 553 T PVFS Al CVFS. 4HR7E 36 CA KRR
U, BT 36 °C IR R A AT 4H AT 2 s
FEPRPEFAEE I 0 R 1) AR A Ay AR BRI AR HURR L
BRI Kt 2 AT 2E K i B A
FEIK ST SRR HIIE LS, A TA RIS ISR, A1) T K%
RO, FEARRIAN FERIEE T, E T B2 210 S
PEIF T R Se R MR A 9%, GVFS [ 36k
36 C, HIKIANBRIE B A ARG, W 5
LY, MKGBIIREE AR, AR
xR 1 PEIE[LBKEHAE 2h BHRE. BE. KHEE

MEEH
Table 1 Temperature, acidity, moisture content and total bacterial
counts of Shuidouchi samples fermented in different vessels
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CVFS 39.73#0.04° 1040.06" 53.8020.04° 0.9640.06¢
PVFS 39.6440.02° 1.040.07" 54.0840.04" 1.140.08°
GVFS 37.4240.03° 0.840.04®% 57.4140.03% 1.7820.08%
7E: CVFS, MARBAMAKIIH; PVFS, BATRRL B
KE3K; GVFS, WHEBEBKEH. TRFEEATEZML
HBEPIHARFMEF (p<0.05), B 1. 2. 3. 4, 2. 3F.
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Fig.1 Contents of daidzein and genistein in Shuidouchi samples
fermented in different vessels
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Fig.2 DPPH free radical and hydroxyl radical scavenging activities
of Shuidouchi samples fermented in different vessels

241 R R oK F g/ B NO. SOD.

GSH-Px 1 MDA 4 &y %
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Table 2 Contents of NO, SOD, GSH-Px; and MDA in serum of mice fed with Shuidouchi samples fermented in different vessels by gavage

487 NO/(umol/L) SOD/(U/mL) GSH-PX/(U/mL)  MDA/(nmol/mL)
B4 31.244.17° 236.7247.35% 151.2643.21° 8.2140.71F
fqurtEgse 61.5841.06° 141.7845.17° 90.7842.65° 20.174.05*
CVFS'¢n 47.714.22° 182.6547.16¢ 121.661.89¢ 15.2240.88°
PVFS 21 453641.16™ 190.3148.32¢ 132.2742 45° 13.2140.45°¢
GVFS 41 40.1241.09° 211.3546.47° 140.7242.56° 10.36:4.17°

R 3 TEIRBAEKEBOEE NFRATAEH NO. SOD. GSH-Px F1 MDA & &
Table 3 Contents of NO, SOD, GSH-Px, and MDA in liver of mice fed with Shuidouchi samples fermented in different vessels by gavage

207 NO/(umol/gprot) SOD/(U/mgprot) GSH-Px/(U/mgprot) MDA/(nmol/mgprot)
R 47140.31° 93.8382.174 153.2843.46° 3.5540.18°
St L 8.7240.52° 44.154.76° 109.1642.10° 7.7240.624
CVFS 41 6.4140.27° 67.2142.46°C 122.6142.76¢ 5.1840.358
PVFS 41 6.0740.25°¢ 68.3342.71°¢ 1315442 52°¢ 47240315
GVFS 21 5.5440.28¢ 77.1842.65° 138.3242.08"° 42749.21°

HH# 2 FN5R 3 vl 1, E B /K S/ N BRI A
HEZH A NO L MDA & i BN T A A I A LR R
H/NRAK, 1 SOD. GSH-Px &5 5. [N, ANE
s RIEK G BRE R /NEAR A ) NOL SOD. GSH-Px
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Fig.3 mRNA expression levels of nNOS, eNOS, and iNOS in

liver of mice fed with Shuidouchi samples fermented in different
vessels by gavage
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Fig.4 mRNA expression levels of Mn-SOD, Gu/Zn-SOD, and
CAT in liver of mice fed with Shuidouchi samples fermented in
different vessels by gavage
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1.82 f12.07 f%) F1CVFS (1.21. 1.73 f11.67 1) &
FBEE IE R4/, (2,38, 8.94 F116.10 %)
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