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Breeding of oxygen-resistant Bifidobacterium longum
and its high—density fermentation conditions
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(Key Laboratory for Food Science and Engineering, Harbin University of

Commerce , Heilongjiang Province , Harbin 150076, China)

Abstract: Through the method of ultraviolet mutagenesis to Bifidobacterium longum, a strain was screened with
resistance ability to oxygen, the strain was named L80.Using L80 as the test strain, the optimum culture medium
was determined by single factor, response surface and flow and feeding method. High density culture medium
optimization formula was ( mass fraction) soy peptone 4.03% , yeast extract powder 2.02% , glucose 0.95% and
stachyose 1.59%.The optimal fed-batch cultivation was:the sugar concentration was kept in 6.0~8.0 g/L,pH6.5,
and the final viable bacteria number was reached(1.21 +0.03) x 10" cfu/mL.

Key words ; Bifidobacterium longum; ultraviolet mutagenesis; high density cultivation; response surface; fed-batch
cultivation
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TPY ¥r 37 2 WA MR 12.0 o/L, R & 1R
3.0 g/L, K GEE 3.0 g/, # %85 5.0 ¢/L, iRl
#y5.0 g/L, 17580 1.0 mL/L, L— 2} Be4fig 0.5 ¢/L,
BEEhAEW 10.0 mL/L 121 °C KB 15 min;

VRA R W W (100 mL) ; CaCl, 0.020 g, KH,PO,
0.100 g, K,HPO, 0.100 g, MgSO, 0.048 g, NaHCO,
1.000 g,NaCl 0.200 g,
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W BCIAS AR AN (R A1) ) B8, 8 FORR RE 101 ~10° £7%, Wk
B 0.2 mL ¥RAG , B0 B 8 Al — 20 47,37 C i
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37 C M PSSR 20 h JE TG B8, K
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Table 1  Factors,levels and codes of

Box—Behnken design

A &I B 75 % b C K7
KT IR T b KI5
(%) (%) (%)
1 5.0 0.5 1.0
0 6.0 1.0 15
-1 7.0 15 2.0
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1.2.8  SUEALEL AR w3 B R IR I AF Y R R
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Fig.1 Contrast between anaerobic bacteria

and oxygen—resistant strain growth curve
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Fig3 Effect of nitrogen ratio
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Fig.6 Effect of carbon mass fraction

on the growth of B.longum
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Fig.8 Effect of prebiotics mass fraction
on the growth of B.longum
JGEIIFAEAI A .Y =6.78 + 0.062A -0.20B + 0.71C -
0.86AB-0.058 AC—0.54BC—1.47A*-1.64B>-2.21C*, %t
TR RIIEAT T RR S HT, G5 R AN R 3 TR, B p <
001,42l p = 0.5633 > 0.05, tH X R I R =
95.78% , 3 W] AL 7Y 1y AR 5 PEAR 4F, Ry, A 3G R 8L
98.60% , B Hl 5 S FRAUA AR GF o SEuG K vl &, 43 B
LEARATAE , PRt ] FH ot ] 05 05 B X S 0 45 2R 2R AT 00
HrAn T .

2¢2  Box-Behnken SZIG 3 e 4h
Table 2 Experimental design and results of

Box—Behnken tests

T A B ¢ ( x10® cfu/mL)
1 0 0 0 6.68
2 -1 0 -1 2.28
3 0 7.01
4 1 -1 0 4.65
5 0 1 2.82
6 0 0 0 6.56
7 1 0 -1 2.59
8 -1 0 1 3.75
9 -1 1 0 4.42
10 1 0 1 3.83
11 -1 -1 0 2.88
12 0 0 0 7.05
13 0 -1 -1 1.98
14 0 0 0 6.62
15 1 2.76
16 0 -1 1 4.53
17 0 1 -1 242

e 3 0] A, B .C /2B 3EM,AB BC ZZ HAEH B
. KJH Design—Expert #¢4-f#) Optimization A | X
¥R R B T AL, 7E AW 5 S 56 S i B i Y BB Y,
W L 6.05% |, i 24 0.95% , K I58E 1.59% , %L
B 5 BB I K 6.86 x 10° cfu/mL, SR ik fe A8
FeHk , TLBRARAT = L SPAT B P ITR B (7.42 =
0.05) x10° cfu/mL, 5 FIIE T , AR e s g ) T30
SRR TR RO G B B, Rk e B R G2 R
G-TPY,
223 EEEEFREARNIIGT

162 o iczz07m

3 BRI T 2 A

Table 3 Analysis of variance of regression equations
WRORIE PO AW )5 FIE p1H

Model 53.94 9 599 126.16  <0.0001

A FUE 0.031 1 0.031  0.66 0.444
B %M 033 1 033 691 0.034
C 7K T 4.00 1 400 843  <0.0001

AB 2.94 1 294 6192 0.0001
AC 0.013 1 0.013 0.8 0.6141
BC 1.16 1 1.16 2433  0.0017
A? 9.05 1 9.05 19043  <0.0001
B? 11.33 1 1133 23862  <0.0001
c? 20.49 1 2049 43125  <0.0001
5k 0.33 7 0.048

S )75 0.12 3 0.041  0.78 0.5633

aliiRIE 0.21 4 0.052

A 54.27 16

R? =0.9578 R, =0.9860
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Fig.9 Surface for the effect of nitrogen

and glucose on the growth of B.longum
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Fig.10  Surface for the effect of nitrogen

and stachyose on the growth of B.longum
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Fig.12 The change curves of pH,the number of

living bacterium ,the ODyy, ,the amount of

residual sugar in fermentation tank culture
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