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Optimum medium composition for Geobacillus stearothermophilus CHB1 fermentation
REN Xiang-yun'?, CAI Hatsong?, LIN Xin-jian’, QIU Hongduan', CHEN J+chen*"

(1. Soil and Fertiliz er Institute, Fujian Academy of A gricultural Sciences, Fuzhou, Fujian 350013, China;
2 College of Biological Science and Technology, Fuzhou University, Fuzhou, Fuyian 350002, China)
Abstract: Cell biomass and pH of Geobacillus stearothermophilus CHB1 in culture medium were used as indices in
the optimization study. The results indicated that different carbon and nitrogen sources significantly affected the m+
crobial growth. By using orthogonal experimentation design, the optimal medium composition was obtained: 0 5%
beef extract, 0 9% soy peptone, 0 2% NaCl, 0. 1% K;HPO, and 0. 075% KH,PO,. It was found that the bio-
mass resulted from the newly formulated medium was ten times greater than that from the standard fermentation

medium.
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I b ik

L1
LL1 BAAkR CHBI,
L 12 344

LL21 FEERL 0 3%,

0 2%, 1 0%, NaCl Q 2%,

2%, pH7.5

L 122 it #EHAA 0. 5%,

0 5%, 0. 5%, 0. 5%, NaCl
0 2%, 2%, pH7. 5

1123 KEEMERE 0. 3%,

0 2%, 1. 0%, NaClO.2%, pH7.5
L2
L2 1 BEHKENZ
12 L1 BEEitssE [7]
lmL 9 mL , 10
’ 3 ” 1 mL
.3 60°C
18 h, 30~ 300
L2 12 WrEFE 5 mL ,
, 620 nm
L22 WERWGHE CHBI
18 h, 1 10 mL
2 “RE55H
21
0 3% 0. 2% 1%
10% 50 mL 250
mlL ., 58C, 180 r*min ' 24
h ( 21,
pH

(D,

2 07%x10°~ 4 88x 10°(CFU * mL™');
1% 1% ,
557x10" 2 34x 10 (CFU * mL~

1
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) pH )
CH Bl ; , pH

) pH ,
CHBI1
1 CHBI
Table 1 Effect of carbon sources on the growth of CHBI

pH (CFU* mL-1)

0 3% + 0 2% 8 40 1 98x 100

1% 5 39 2 18x% 105

1% 4 50 2 07x 10°

1% 8 72 5 57x 107

1% 5 91 4 88x 105

1% 517 2 40x 103

1% 531 2 34x 107

22
1% 0. 3%
0 2% , 1%
1% ,
pH (2.
CHB1 5
) pH
2 CHB1

Table 2 Effect of nitrogen sources on the growth of CHB1

(1%) pH (CFU+ mL™ 1)
8. 44 1 9% 107
839 6 0x 105
8. 28 1 7x 106
6. 18 3 8% 105
5.29 3 4x 106
5. 31 3 0% 10
23 CHBI pH
1% , 0
Q2% 04% 0.6% 0.8% 10% 1 2%
) 1, 3
pH ,
) pH ;
, ODex ,
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CHBI1 0. 6% R ( 3), NaCl Q2% ,
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Q 2% N aCl . s
NaCl CHBI
1 CH B1
Fig 1 Effect of beef extract concentrations on the biomass
of CHBI
: , ODg20
ODgo , 3 s
3 NaCl CHBI
24 CHBI pH Fig 3  Effect of NaQ concentrations on the biomass of
(CHBI1
Q 6% 0 Q3%
06% 0 9% 1.2% 1.5% 1.8% 26 CHBI
: 2, : P
, Q9% , KoHPOs KH:2PO4
: CHBI 0 9% pH, ;
0.9%~ 1 8% pH K:HPOs+ KH2PO4
: pH
, pH 4,
pH CHBI1
pH 70 , K2HPOs : KH2
PO+ Q1% : 0.075% ,
2 CH B1
Fig 2 Effect of soy peptone concentrations on the biomass
of CHB1
4 CHBI1
25 NaCl CHBI Fig 4 Effect of phosphate concentrations on the growth of
CHBI

Q 6% , 09%
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Table 3 L, (3") Orthogonal experimentation factors
CHBI i
NaCl )
(%) (%) (%) K,HPO,: KH,POy4
1 05 08 01 20 1(02%: 0.075%)
2 06 09 02 1! 1(0 1%: 0.075%)
3 Q7 Lo 03 120 1%: 0. 15%)
4 Lo(3% [1] : :
Table 4 Lo (3*) Orthogonal experimentation design and data [J]. , 2003, 11 (1): 159- 161.
analysis [2] . [J].
TR " . 2005, 27 (4): 36— 40.
(%) (%) (%) KH,PO; (CFU*mL-!) [3] ,
1 (05 1(08 101 1(2: 1) 7 95 [J]. , 1995, 13 (3): 193- 197.
2 1(05) 209 202  2(1:1) 8 19 [4] . - Hsp (1.
30105 3(1L0) 3(03) 312 8 15 - 1999, 18 (2): 62- 64.
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' ) - 17.
9 1(2: 1 7 93
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K, 2429 2362 2374 23 8 T= 71 6  1999: 92— o5
K, 2364 2405 2399 23 84 (8] .
Ks 2367 2393 2387 23 96 (M]. : . 2001: 98- 117.
R 065 0 43 Q25 0 16 [9] o
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