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Isolation and identification of high—yield soy isoflavone glycosidase of
lactic acid bacteria and optimization of fermentation conditions
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Abstract.For production of functional fermented soymilk,one strain was selected from one hundred lactic acid
bacteria isolates based on their capacities to hydrolyze isoflavone glucosides to aglycones by high performance
liquid chromatography (HPLC). Based on the biochemistry and genetic characteristics analysis,the strain was
classified as Lactobacillus plantarum. Fermentation conditions including fermentation time,temperature and
inoculum amount were optimized by one-factor—at—a-time and response surface methodology (RSM). The
optimum fermentation condition as follows :fermentation for 17h at 45°C with inoculation amount of 5% ,while the
soy isoflavone aglycones production was 132.814ug/mL.
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Table 1 The coded and uncoded values of variables in
Box—Behnken design
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Table 2 Concentration of soy isoflavone of soybean milk and

fermented soymilk (pg/mL)
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Fig.1 The chromatogram of HPLC of soy isoflavone standard Lactobacillus casei (AF469172.1)
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Effect of fermented temperature on soy isoflavone yield
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Table 3 Physiology biochemistry experiments of Lactobacillus plantarum 4
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Fig.6  Effect of fermented time on soy isoflavone yield

2.3.1.3 AR KGR A2 T
FH 4R AN I, G LA Ui 1 2R R S B 1)
o T A A R T B i i T TN R RO 2 I,
Uy 12 2R DK S B P R B B AT, 3K T BE S b TR
At I B A A A R R e AR KRR TR
SRR L) 5, AEARpHER BT 25 52 Wi b 1 214 45 M Ak
Dy it B R Al A, Ty L 5 R A BT I ] BE £ gk iy 2 1Y
SRR 7K DRI, T 502 4%~ 6 %0 24 35 EL T2 AT Y 1 o

00T e K1 7E i YRR e K1 em B AT
50
40

30

20

KGR (ug/ml)

10

B ()
SRS ol N - L Cm = A ]

Fig.7  Effect of inoculation amount on soy isoflavone yield
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#4  Box-BehnkenSZI6 45 Jt
Table 4 Results of Box—Behnken design

U 125 YK KL S (ug/mlL)

e
o
1 -1 -1 0 114.96 115.055
2 1 -1 0 125.24 125.46
3 -1 1 0 124.61 124.39
4 1 1 0 129.92 129.825
5 -1 0 -1 117.19 116.995
6 1 0 -1 125.53 125.21
7 -1 0 1 120.96 121.28
8 1 0 1 128.71 128.905
9 0 -1 -1 116.33 116.43
10 0 1 -1 121.35 121.765
11 0 -1 1 119.32 118.905
12 0 1 1 127.37 127.27
13 0 0 0 130.17 132.078
14 0 0 0 132.03 132.078
15 0 0 0 133.79 132.078
16 0 0 0 132.54 132.078
17 0 0 0 131.86 132.078

®5RNATRE T o AR
Table 5 ANOVA for the evaluation of the quadratic model

JiZERYE PR AWM B P plH
Rt 589.90 9 65.54  60.41  <0.0001%*
A 125.45 1 125.45 115.63 <0.0001%*
B 93.85 1 93.85  86.50 <0.0001%*
C 31.84 1 31.84 2935  0.0010%*
AB 6.18 1 6.18  5.69  0.0485%
AC 0.087 1 0.087 0.080  0.7852
BC 2.30 1 230 212 0.1891
A2 42.99 1 4299  39.62  0.0004%*
B2 113.86 1 113.86 104.95 <0.0001%*
c? 140.92 1 140.92  129.89 <0.0001%*
V& 7.59 7 1.08 - -
KAk 0.76 3 025  0.15 0.9256
gl 2= 6.83 4 1.71 - -
B 597.49 16 - - -

¥ *: p<0.05; #%: p<0.01 o

It HAZAR (K R?=0.9873, R2,;=0.9709, i W] [A] U= Jy F&
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LRk OCER R WA, W1 DL T T O S e e
HE LS T
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2.4.2 WSS AR B S AT A5 SRATE AR Y 1
3DKE, AnEI8 i, 2 4 bl 5 A [ 52 i 5% M A T,
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Fig.9 3D ional plot of soy isoflavone aglycones at

different inoculation amount and fermentation temperature
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PR 1140 e A e M R 40, I N 204k vk 441 v 1R e T B
P ZEAR P 2 BRAIG . 0 280 T A 0 = AR A
LA BT S L B8 D IR DHA , 11 22 2% 55 T 2838 R0 45
= DHA B 10 B AH 41 43 [0 e 4k 2 AT 2508, 7T 32 o
= DHA T 5™ i 11135 .
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