B2st 2
2010 4F 4 H

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.25 No.2
Apr. 2010

ERERR N AT B A B SR S BRI A

B fh, MEE, F%K, TR
(T BB E A0S, THRHCER R TR, K 300457)

B E. BiET S EFERFERE R AR E T LA BAFe R B AE , At /B 7 H T BE BR UK oF TaAT 1 3t
FEW S B R BEAATRRABRR R AKEFRITER R, L (3) EX LRt —FRAITE R
AR A (/L) SR G MR 10,3 S48 8, B F 4. M MIE sk fe 37 C385R 24 h, "B H Tk 4.1x108mL™ 3574 ¥
Fm K,HPO, 5 g/L MgSO,-7H,0 0.2 g/L MnSO,-H,0 0.2 g/L.CaCO; 1 g/L 3&7% 32 h B, B&BRBUIK 5 ToAT B 3 Ja4k4L
FT 3k 95%.

KR . BEIRPOIR ZHEAT I w2 R EARSUE s DA Br Rk

FESES: Q933 XEFRERE: A XERE: 1672-6510(2010) 02-0018-04

Optimization of Fermentation Medium for Clostridium butyricum

QI Wei, HE Yu-hui, LI An-dong, WANG Hai-kuan
(Key Laboratory of Industrial Microbiology, Ministry of Education, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The high layer semi-solid agar tube method has been studied firstly, which shows that it is more anaerobic and
accurate than the traditional plate method in counting live bacterium. The optimal fermentation medium for Clostridium bu-
tyricum were obtained by the single factor test and the orthogonal test of carbon source, nitrogen source and growth factors
design, with the composition of tryptone 10 g/L, glucose 8 g/L and yeast extract 4 g/L. After incubating at this condition for
24 h, the number of viable cells could get to 4.1x10® mL™". To increase the spore forming rate, some inorganic elements and
microelements should be added into the fermentation medium. The results indicated when there were K,HPO, 5 g/L,

MgS0,-7H,0 0.2 g/L, MnSO4H,0 0.2 g/L and CaCOj; 1 g/L in the medium, the highest spore forming rate reached 95%

after fermentation for 32 h.
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& PR B AR ZE AT 1T (Clostridium butyricum) TEFE
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K8 6, #%505 4, K.HPO, 2, KH,PO, 1, MgSO47H,0
0.4,CaCl, 0.2, FeSO, 0.1, Fh R Bt &2 0.5, pH 7.2.
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Tab.1 Results of different methods for counting live
bacterium (7=3)

4 Y (10° mL™)
A AR B 77 2 B AGE RE E
1 1.11£0.60 * 4.10+0.13°
2 1.45+0.48 ° 3.93+0.16°
3 1.53+0.41° 4.05+0.15°

T a. b ANFIFEZ 2SR P =0.05.

H2E 1 AT, AT AR Bk 5 w22
EBSIE A B E 2R (P<0.05). BRI T-H
AT EOE B, AR SR BB AR (e KTk 1.53x
10°mL™) , FbsEZ K. w2 E AT R %
52 M, F MG okl ik 4.10x10° mL™) , H.
FRAUAREZE(ER /)N, Bt 4 vhE B Hi S WL % AR AR IR 24
FFB 16 TR B LA, AR SCR )2 28 AR B
T ST i P MR AR ZEFRURF AT TG A A, PO T (5 PR L ST
29T WA D B ARAE U R ER R ).
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Fig.1 Effect of carbon sources on the growth of Clostrid-
ium butyricum
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Fig.2 Effect of nitrogen sources on the growth of Clostrid-

ium butyricum
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Fig.3 Effect of growth factors on the growth of Clostridiu

butyricum
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Tab.2 Optimization analysis of orthogonal results

A B C e,
Suen MR WEEAEY  meRy AU
(g/L) (g/L) (g/L) (10" mL™)
1 6 8 3 2.68
2 6 10 4 2.80
3 6 12 5 3.45
4 8 8 4 3.85
5 8 10 5 4.10
6 8 12 3 3.60
7 10 8 5 2.80
8 10 10 3 3.00
9 10 12 4 1.75
ki 2.55 2.59 2.81
ks 3.43 3.32 2.73
ks 2.56 2.63 3.00
R 0.88 0.73 0.28
F3 EXIWAELSH
Tab.3 Variance analysis of orthogonal results
S Wz Fam  AfRE X OFHE  BEK
MW 1.526 2 0.763  5.45 *
JHREE U 1.020 2 0.510 3.64 *
Ji BEE 0.124 2 0.620 0.44
R 0.28 2
B 2.95 8
T Foas(2,2)=3.

W 25 03 M7 55 5 2553 BTt SR 3R BT, Bl R i R 4Rt
SO o 3, OB AR, S n R MR E . BRI
IR 10 g/L #7248 o/L (BB 4 g/L. WA
24 h I HBOL 4.1x10° mL .
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K,HPO,3H,0 5 g/L . MgSO47H,0 0.2 g/L . CaCO;
x4

1 g/L . MnSO,-H,0 0.2 g/L B K557 32 h, HZEAIE L4
Ak 95%.

NIMEMERIET 32 h I ERH R F R R

Tab.4 Comparison of cell concentration and spore forming rates for Clostridium butyricum cultured 32 h in various inorganic

salt concentration

25 1 2 3 4 5 6 7 8 9
MgSO,-7TH,0/ (g-L™) 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4
MnSO,H,0/ (gL™) 0.1 0.2 0.3 0.1 0.2 0.3 0.1 0.2 0.3
K,HPO,3H,0/ (g-L™") 5 5 5 5 5 5 5 5 5
CaCOs/(g'L™) 1 1 1 1 1 1 1 1 1
T V10 mL™! 3.70 4.20 4.20 3.90 4.00 4.00 3.80 3.90 3.60
A% 83 95 78 80 71 64 52 50 36
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