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Abstract: Lactose and sucrose were chosen as carbon source and added to tofu whey, after fermentation by Lactobacillus acidophilus and
Lactobacillus rhamnosus respectively. The effect of different carbon sources and their additive amount on the produce of acid, the antioxidant
and bacteriostatic activity of them were investigated. The results indicated that the addition of sucrose improved the production of acid in the
fermentation process, and the titratable acidity of soybean whey with 5% sucrose fermented by Lactobacillus acidophilus and Lactobacillus
rhamnosus for 24 h reached 95.80 °T and 93.68 °T, respectively. The addition of sucrose increased the antioxidant activities of fermented
soybean whey. After fermentation of 48h by Lactobacillus acidophilus and Lactobacillus rhamnosus with the addition of 5% sucrose, the
reducing power was 2.57 and 2.47 mM Trolox'mL fermented soybean whey, ABTS scavenging ability was 37.69 and 37.98 mM Trolox/mL
fermented soybean whey, and chelating ferrous was 75.69% and 78.70%. Moreover, it showed inhibitory effect on the growth of staphylococcus
aureus and Escherichia coli, but-no inhibitory effect on bacillus cereus . After 24 h fermertation, the bacteriostatic activity of soybean whey
fermented by Lactobacillus acidophilus was much stronger than that by Lactobacillus rhamnosus. And it was enhanced slightly by adding 1%
sucrose.
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1.1 RIAR

111 FRE*®

SR 2= #HEFL AT (Lactobacillus rhamnosus 6013),
TR FLFT B (Lactobacillus acidophilus 20272): 14T &
TP AR A B b DR B G

IR AT CMCC(B)63302, 4% (1] AR
ATCC6538, KT # ATCC8739: T L&t
BIF 5 BT Ak 2 A TR P R g oo
1.1.2 5k E

MRS };7:3E: H AW 109, HEiHE 209, BEHE
H59 CLMW59 MEBERA 29, FRFH 109,
Tween-80 1 mL, K:HPO42 g, MnSO44H:0 0:25.9,
MgS040.25g, 7Z&if7K 1000 mL, pH=7.2;

EHIRWZ: 4 WE 39, NaCl5g, &HAIF104g,
Z81%7K 1000 mL, pH=7.0.
1.1.3 RA5K5H]

TR M T S 3 A MR A

TPTZ, DPPH, ABTS, JEI&IEFIA=E Y (Trolox)
ST L E PAR A | HE R At ).
1.1.4 HE

UV230 40606 Bk, 39500 2 HLf-K-F,
LDZX-30KBS L3\ A KBRS, SZX i AR
&, PYX-190S-A A LB F-AH %5

12 Tl

W23 BN 1% FUKE, 19%HERE, SO6MERH#ZK
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B PR B 23T e NI A U I SRS BEFLAT S 6013 N
FRFLFF I 20272, 30 ‘CHHIRE; 7%, A3 12 h Il EFe b
¥y pH FIER FEAE, L2 5 60 ho FEI5E REZRTH A O
h. 24 h. 48 h S HE IS 1 DL RO 9 48 R 1)
B RIR
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1.3.2 RS AAE Ay 6l e
1.3.2.1 &R =MEMRE S (FRAP) &

W JR =M gkee 1l 2 777527 Benzie il Strain
L7 V% 40 mM ) HCL VARV 2 9 10 mM
B TPTZ B, ARG F25mL ) TPTZ 5, 2.5mL
i) FeCls 6H0 ¥ (20 m) Al 25 mL f)ELHE £heg i
W (300mM, pH3:6) JRE, il %15 E] FRAP VA -
et AN [ R B PR el 2 B 100 b, A3 mL
) FRAP ¥, 1t 37 ‘CRE 10 min, - 593 nm 4t
W5 WAAE . a2k 752 y=0.0014x+0.0353,
r’=0.994 (y: WM, x: EBWMIKE uM), Kk
Fon N mM A E B /mL B
1.3.2.2 %4 DPPH 1 ABTS*fiE /1l 52

76 B DPPH H 2 A8 Sl & ik =%
Brandwilliams 5% 37 (1775 FC A [RIR BE A i 5
HAEm 2 mL, A 2 mL ) DPPH ZEEE# (0.2
mM), JRHES], fE=iR FE 30 min J5, T 517 nm
b e e fE . B Ar HE M & T R A
y=-0.0162x+1.0339, r2=0.999 (y: WL, x: &HH
WRE UMD, K45 RN uM A B /mL FE .
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BL & 7 mM (1) ABTS 7R FH 2.45 mM IR AR 4
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Fig.1 The titratable acidityof fermented soybean whey
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Fig.2 The pH of fermented soybean whey
72 :LAD, LAIL L.AsSL, L.AS5 9 A% T4 BRILATH KB 88
TAE, i 1%IUHE, 1% %4, 5% EHE49% 5K ; LRO, LRIL,
L.Rs1, L.Rs5 %% &7 REHEILATH KB 09 A8, iFhm 1%3LHE,
1% 2, 5% F 4B KK,

22 REEEXKNIEARE D
221 ZR =Mt/ (FRAP)
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Table 1 The ferric reducing antioxidant power of fermented soybean whey (mM Trolox/mL Sample)

. LA LR

i oh 24h 48h 0h 24h 48h
Rif 1.8340.07°% 1.9840.01%% 2.1440.03% 1.8340.07"%  1.9240.05%  2.0840.01%
1%5U4% 1:9040.03"° 2.09+40.025° 2.1440.03% 1.9040.03"°  2.0740.03%°  2.1040.02%
1% 4  1.8940.01°° 2.2640.045% 2.2620.02%° 1.8940.01%°  2.2540.025°  2.26240.04%
5%E4E  1.9840.02°° 2.4840.02% 2.5740.05 1.9840.02°°  2.3440.04%0  2.4740.02

Z: LAA LR AR TEBRIAFRA AR EBIATE: XD BFEIAFER — AR — 74 H#G T FHEF (p<0.05).

Yot (L BRI TE AL IR RE T EL A 5%, HAie
JFEPEBIAL &I DR Bt T, Sl E Ak
AR BR A PR, IR J12 e Hrea b
W E SR, R 3 IRIeg R LA, E
o FLIR T A AT LA MR BEROK IR ), ETR AL
FEE RO IO WL, T ELRE G A IR R S
HOE ST W1 358 . AN IHE SSRE I SR IS ORI

IR F7, Forfokh 78 5% ERE RO T B
2.2.2 %% DPPH #= ABTS* & & X 69738 7
2.2.2.1 5K DPPH H HIEHIRE

DPPH i —MIAMA B8 T, P LA SZ i T
BE A T AR e I By T B IZ TR
PRI R A HEEIEE . R 2 WTLLEH,
LR BRI P R T A/ P T LA 52 MR B KT B DPPH H
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HEEIR BE AT, T ELAE A I [ 3 AT DA i L7 o

DPPH H HHEEIRE /7. (ERZ Bl ARh AN N &0t

T B DPPH R 1 e B 5200, 17 HAS [R5 A [A]
% 2 REEE KB DPPH B EHEAES] (UM EBER/mL #5)

Table 2 The scavenging effect of fermented soybean whey on DPPH (uM Trolox/mL Sample)

WRAREER. WA R B REE SRR S e
i 3R AL T E B S T R, KGR DPPH E 2t

.. LA LR
e 0Oh 24h 48h oh 24h 48h
JRik 23.9740.15"°  25.69+40.52%%  28.9840.065 23.9740.15"°  26.9040.19%°  29.0020.04%°
1%3L4E  23.7440.06"° 25.82+40.14%  29.0820.065° 23.7440.06"°  26.4440.02%  28:8340,30°®
1%7%& 48  23.3940.06"° 26.6620.11%° 29.2540.09°° 23.3940.06""  27.1840.13%  29.1240.05"°
5% 22.7420.03°  27.2140.06% 29.6020.03°¢ 22.7420.037%  27.2820.03%°  29.6440.05°°

E: LA Fe LR Al AT ML A f L BAEITE; KD BFESHIRER —ITFF —7| 38 M2 F M £ 7 (p<0.05).
2.2.2.2 iEK ABTS [ HFE A RE
= 3 KEEFEIRKHIERR ABTS EERERES (M = BEY/mL #5)

Table 3 The scavenging effect of fermented soybean whey on ABTS (mM Trolox/mL Sample)

j LA LR
H& oh 24 481 oh 24 48

JRik 29.8040.39”%  30.7640.53"%  34,0920.79% 29.8040.39%  30.0240.17% 32.8740.53%
1%5L4  31.2420.34°°  32.2840.67%°  33.9140.93% 31.2440.34"° © 30.8040.13%% 34.1340.46°
1% 4 31.3140.06°° 33.5740.86%  35.2840.48 31.3120.06"° 32.9440.59%° 36.13+0.46
5% 4%  30.6140.40"°  35.6520.61% 37.69+40.28°¢ 30.6320.40%% 34.5740.34% 37.98+0.46"

Z: LA#LROARTHERIAERERIAE: KD EFEPFIRER —ITRF — 7230 2 FH %27 (p<0.05).

MR 3R SR FTLLE PR R B R
A DL BEOKIE B ABTS H HHEEIRE S, (HAE B
Tt Z IARAT B2 7, SRR N TR RIS IR S e
et FLIR R R E A, 4R R R B HROKTRRR ABT'S
B AR, AR B 22, i H
W E BRI R IEK, TR kR ABTS B 1 AE /18
5 o

Floegel 201 N ] DPPH AT ABTS 1 Floy 46 il
T S 50 Mg WL UL AR PRI 1, 25 SRR
ABTS J7 R0 BEEffith B (2 AR PR P AL
FETE IR R BEROKIE bR B R RE Tk E
ABTS J5 MRS &5 5 B8 AT HR I DIRE B PRyt 1
Ak

223 #EEHMekmes

T4 RBEAEFOKES ZNKIIEES (%)
Table 4 The chelating effect of fermented soybean whey on ferrous

£ LA LR
9 0h 24 h 48 0h 24 h 48h
Rif 18.8440.53"%  56.3920.54%®  62.29+1.09°° 18.8440.53"*  56.3120.47%*  62.4120.38°°
19%3L4E . 20.0940.24%%  57.8720.55%  63.1940.54 20.0920.24"%  58.2640.82%  66.3240.75%
1% 4 20.1240.31%%  64.5240.30%  69.4440.88°¢ 20.5240.31"%  61.2045.89%°  69.98+2.46"°
5% 4% 20.3240.36"°  67.0620.77%°  75.69+1.11¢ 20.3240.36"%  78.23#1.17°  78.7021.09%

Z: LAF LR 0 A TERAAF AR ERIAAA; KDEFESANFER —TF B —F|REH L FH £ F (p<0.05),

RSN (BIISFURND, 7 Fe? JIEA—E RN, FL P A IS RS LL IR RO &2

M54 e A g A, MG Fe ok
BH LE B FRIEAT S A0 3 P S P 0 7 A A oo 4
HAE R, s A, A% Z N TR AN
U, ik 4 WA, @ AR R, TTLLERE
e B ROK B AR BE ST, T ELRE A R I [ 3E
K, BEREINE . BRI E S Mk fRe
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Fig.3 The bacteriostatic activities of fermented soybean whey
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