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Abstract: The effects of different carbon source, nitrogen source, proportion of carbon and nitrogen source,
microelement and buffer salts on the growth of Lactobacillus casei Zhang isolated from Koumiss were stud-
ied. The enrichment medium for Lactobacillus casei Zhang was optimized by response surface methodology
and its composition was glucose 20.9 g/L, soy peptone 10.45 g/L, yeast extract 10.45 g/L, K,HPO, 3.5 g/L,
sodium acetate 14.6 g/L, sodium citrate 2.35 g/L, MgSO47H,O 1.0 g/L, MnSO,5H,0 54 mg/L,
CuSO45H,0 10 mg/L, tween 80 1.0 g/L. After cultivated in enrichment medium for 18h at 37 | the living

cells of Lactobacillus casei Zhang were 4.78x10° CFU/mL, which was about 10 times higher than in MRS
(4.8><10° CFU/mL).

Keywords: Lactobacillus casei, Nutrients, Enrichment medium, Optimization

EEWMAE: ““863 77 (No. 2006AA10Z345)

*BIAEE: Tel: 0471-4319940; B< : hepingdd@vip.sina.com © hER M T TIBE S 5480 http://journals. im. ac. cn
Wi B 2007-07-31; #%Z BH: 2007-09-03



624 g ER

2008, Vol.35, No.4

»3[1]

21 Chaitow(1990)
10° / ,

Lactobacillus casei Zhang(Lb. Zhang)

16S rDNA GenBank Lb.
casei ATCC334 100 B
[4]’ [5,6]’
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%1 Lb. Zhang EAEHERIFRIZFEPIEF 18 h BB KR E (0Dgy)(0=3, x+D)

Table 1 Cell density of Lb. Zhang in different carbon and nitrogen source medium for 18h(0Dg)(n=3, x=*=D)

2% (WIW) 2% (WIW)
Carbon Cell density Nitrogen Cell density
Glucose 2.356+0.004" Soy peptone 2.186+0.012 °
Fructose 2.267+0.006" Yeast extract 2.409+0.002 *
Sucrose 2.418+0.002° Tryptone 1.845+0.005 ¢
Fructo-Oligosaccharide 2.352+0.002*° Beef peptone 0.571+0.007¢
Fructose syrup 2.332+0.011*° Beef extract 0.667+0.016"

Maltooligosaccharide 1.648+0.046*

Isomaltooligosaccharide 900 1.561£0.027¢
Dextrin 1.581+0.021%

Starch 1.422+0.054"

Annonium sulfate 0.150+0.084°

Whey protein concentrate 0.049+0.010°

Potassium Nitrate 0.022+0.004°

(P<0.01)

Note: *°°9° Means in the same column without a common subscript are significantly different(P< 0.01)

%2 Lb.Zhang EXRRILBIRKEELQBREBREMES
’ﬁiﬁi:&?%gq] M-(%}E(ODW())(II::’, XiD)

Table 2 Cell density of Lb. Zhang in nitrogen source me-
dium of different soy peptone and yeast extract propor-
tion(ODg9)(n=3, x+D)

: : (ODgyo)
Soy peptone: yeast extract” Cell density(ODsno)

1 1 2 2.403+0.0061°

2 11 2.404+0.0222°

3 2 1 2.313+0.0767"
* 3A )

(P <0.05)
Note:" : The total addition of soy peptone and yeast extractis 3 ;

*®: In the same column without a common subscript are signifi-
cantly different (P <0.05)

22 WAL

(9]

(P<0.05) s
1.0 , ,
1
23 ZHIKER
3 ,
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257
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% 23+ o= 45%
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22t -
—— 3%
2.1 1

0 0.5 1.0 1.5 2.0 2.5 3.0
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1 Lb. Zhang E AR E S M A LS FE PRI E K
Fig. 1 Cell density of Lb. Zhang in carbon and nitrogen source
medium of different content and proportion
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T3 TRSHEBERIEFEDEIRZEE(ODgy)(n=3, x+D)

Table 3 Cell density of Lb. Zhang in medium of different buffer salts(ODggo) (n=3, x==D)

Composition of buffer salts

(mol/L)

*

Cell density of Lb. Zhang in medium of different buffer salts”

0.00

0.02

0.04

0.08

0.12

(Sodium citrate)/
(Sodium acetate)/ KH,PO4

NazHPO4/NaHzPO4
KH2P04/NaOH

Na,HPO,/Citric acid
2.176+0.032"

2.263+0.1228"
2.188+0.004"
2.28440.004°"
2.198+0.001
2.419+0.014"
2.283+0.068°™"

2.209+0.008"
2.165+0.003"
2.34940.015"%
2.18+0.023"
2.384+0.005™
2.246+0.0138"k

2.467+0.002°

2.278+0.008""
2.222+0.001"
2.418+0.001%
2.23840.019™
0.028+0.005™
0.052+0.035™

2.314+0.018°"¢
2.33340.001°%"
2.37940.004"¢
2.37040.007"¢
0.035+0.010™
0.078+0.002™

Na,HPO,/KH,PO4
(Citric acid)/ (Sodium citrate)
(Sodium citrate) / NaOH
: pH 6.5;

Note: "The initial pH of medium is 6.5; *™ :

(P<0.05)

Without a common subscript are significantly different (P<0.05)
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Fig. 2 Cell density of Lb. Zhang in medium of different microelement content
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x4 ZERDREXEFEERVTZITRIREL

Table 4 Three factors twice rotation perpendicular regressive design and result

Factors and levels Dry weight (g/L)
Index X (g/L) X, (g/L) X5 (/L)
X, Carbon X, Nitrogen X; Buffer salts Actual value Predictive value
1 —-1(8) 1(22) -1(7) 1.611 1.552
2 0(15) —1.682(3.2) 0(14) 0.491 0.544
3 1(22) 1(22) -1(7) 1.982 1.932
4 0(15) 0(15) 0(14) 2.276 2.300
5 -1(8) 1(22) 1(21) 1.347 1.300
6 0(15) 0(15) 0(14) 2.286 2.300
7 0(15) 1.682(26.8) 0(14) 2.461 2.529
8 1.682(26.8) 0(15) 0(14) 2312 2.383
9 0(15) 0(15) 0(14) 2.320 2.300
10 0(15) 0(15) 0(14) 2.190 2.300
11 1(22) 1(22) 1(21) 2.770 2.720
12 0(15) 0(15) 0(14) 2.480 2.300
13 1(22) —1(8) 1(21) 1.963 1.894
14 0(15) 0(15) —1.682(22) 1.630 1.692
15 0(15) 0(15) 0(14) 2.295 2.300
16 0(15) 0(15) 1.682(25.8) 2.359 2.432
17 -1(8) —-1(8) -1(7) 1.322 1.258
18 —-1(8) —1(8) 1(21) 1.646 1.594
19 —-1.682(3.2) 0(15) 0(14) 0.728 0.802
20 1(22) —1(8) 1(7) 1.387 1.318
kY ; 4:25:6

Note: The carbon source is glucose, the nitrogen source is mixture of soy peptone and yeast extract (I 1), and the buffer salt is mixture of
citrate sodium, sodium acetate and potassium dihydrogen phosphate (4: 25: 6)

Design Expert 4 Zhang , 37 18h
s Lb. Zhang X1, X, 2.73 g/L,
X3 96.1 4.78>10° CFU/mL,
Y=2.30+0.47x,+0.59%,+0.22x3+0.18xx,+ MRS (4.8>10° CFU/mL)
0.16X;x3-0.047x,x3-0.25x,°~0.27x,°~0.084x;” + 10
0.100xX,x3—0.41x,°%x,—0.039%,”x3—0.20x, X,
Y (g/L), x; X2 X3 3 %i‘%
(P 0.0002), (P= Lb. Zhang
0.0600) R?=0.9859, 20.9 g/L, 10.45 g/L, 10.45 g/L,
adjR>=0.9554, K,HPO, 3.51 g/L, NaAc 14.64 g/L, 2.34 ¢/L,
Lb. Zhang MgS0O,47H,O 1 g/L, MnSO4-5H,0 54 mg/L,CuSOy-
5H,0 10 mg/L, 801 g/l Lb. Zhang
’ ’3 37 18h 4.78x10’ CFU/mL,
MRS 10
X,=20.9 g/L, X,=20.9 g/L, Xs=  Lb. Zhang
20.5 g/L, 2.84 g/L Lb.
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