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Effect of Glucose Feeding at Different Phases on the Fermentation
of Bacillus thuringiensis

ZHANG Jia-xue, CHEN Shou-wen*, SUN Ming, YU Zi-niu
(College of Life Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract; The effect of glucose feed on the fermentation of Bacillus thuringiensis BMB005 were
investigated by feeding glucose at the exponential and stationary growth phases, respectively, In
flasks, better effects were obtained by feeding glucose at the exponential phase causing a higher
biomass concentration and the concentration of ICPs could be enhanced by 33. 1%. When feeding
glucose at stationary phase which increased the synthesis capability and the concentration of ICPs
could be enhanced by 18.1% in turn. Implementing the fermentation in a 30 L B.Braun
fermentor by constant feeding 1. 0 g/dL glucose at exponential phase, the concentration of ICPs
and the titer could be enhanced by 37% and 51%, respectively. while the concentration of ICPs
and titer increased 33.7% and 75.1%, respectively, when feeding 1.0 g/dL glucose at the
stationary phase. It is concluded that, the synthesis of synergistic factor can be promoted more
effectively when feeding glucose at the stationary phase rather than exponential phase.
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Tab.1 Results of flask fermentation by feeding glucose at the

exponential phase

*I‘ﬁﬁg ICPS/ %&/ YICPs/na/

WwE/ (mg/ (CFU/ (mg/ Yicrynm
(g/dl.) mL) mL) CFU)

i B8 1.27 1.79X10° 7.09%X107% 8.47X107°?
0.5 1.66 2.23X10° 7.44%X107% 8.30X107?
1.0 1.69 2.27X10° 7.44X107*  6.76X107*
1.5 1.45 2.06X10° 7.04X107" 4.83X107¢
2.0 1.37 2.07X10° 6.61X107" 3.91X107*

HFHE Bt HIN FEEOARERST BN
PR R B 8RO B R4 T BB RO AR Y R
BEKERORE R R AR, B8R, X
ERBI MR RS REE BEFORW. KR
RAEARABRTEENEEYR. CHRES
B i VG B B B R VR A A K P B R
A A R R R BE D AR B R R R B
RN R R R BEK P B BB R R B A A
FREWENHERELI . SR ERPH SRS
BT 38 5 A R R 5 O B o B L B0 4 0 B 2
Hit 1.0 g/dL BUR , KEEW F & 4 R B BEA AR
R %, 5 BRAR L, X B0 K BTAN n H A R X
P&y B R R 7R B BB T (Y icrarviomess ) BUH S35 L.
HILAT R, A KB AE TR RELRE
YR, ETIRE X BK TR, B0, BEX & ER
I B 5 4 3. (Y rcpciucose ) B8 350 40 0 0 B 90 BE B9 FH TR
7 P



18

REL2F . FZ2FRHAERRALER RGBS 13

2.2 EBEABRPEEHIMAHENEEERN
RHREEA SRR
EEBREYN EYEEAR L RFAE, FH
G DA B A B 43 18 3 PR F B O B BE R B AR
FERAE Y Ho B3R 5, 5 2 R BER € 39 #h 0 A /]
REBWREHHEET RO, SRR ER
EMHMARARBRENFEENEYEREAR
EHW,EXFEBRYEEEEF LK 2). *m 0.5
g/dL A 1.0 g/dL MW R 2 R ERERE
95% LA £, M4 m 1.5 g/dL 1 2.0 g/dLEI BB HE
B 8 45 343 5l 0 86 %6 F0 79 %6. W] WLAR RE B it B
M EESRERFRE RN RS E BEH+HM
0.5 g/dL # 1.0 g/dL B &M< R BEW P A 16 R
BEE S B4R F 15. 0% F1 18. 170, T 52 5 4 b A
2.0 g/dL W %HE & M R W P R ik R B IR
22. 8% 3 AT g A piy T ok e o1 ) g 0 SR B R B
SEERBEHEAFRERBEERE, SEFLET
W , 338 T 46 K 2 B O P o K Y R B R . 5 S b A
0.5 g/dL # 1. 0 g/dL &M E W A& R AR
FIRIBE /714 BISR B 14. 1% 0 15.5%, M 4 fim 2.0
g/dLEEINE S G RAE ST KIEERM. BT R,
BEPHMMERNHHBITURBEERAZ AL
SRR B RE . HE T SR R BEK P MR K
HFM 0 — A , ZERECE 0 A0 0 R 2 B R R A
ASEik i 3
%2 BEPHINTEARRRENHERNBEIBRAR
&R
Tab. 2 Results of flask fermentation by feeding glucose at the

stationary phase

AIWE OICPs/ HWH/  Yiewan/ A%
B¥%E/ (mg/ (CFU/ (mg/  Yicewsm /%
(g/dL) mL) mL) CFU)
1.79X 7.09X 8. 47X
3 Hi
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Tab.3 Fermentation results by feeding 1. 0% glucose at dif-

ferent growth phases in a 30 L fermentor

ICPs/ %/ B/ Yicromy /
REEHE (mg/ AU/ (CFU/ (mg/ Yicrvam
mL) L) mL) CFU)
pagitid 4.5 3085 4.77X10° 9.43X107' 0.150
3 B & s ~10
repren 6.1 4671 6.54X10° 9.33X10 0.153
iﬁ?ﬂ 5.9 5403 5.44X10° 10.85X107% 0.148
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Fig.1 Time course of pH in a 30 L fermentor
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Fig.2 Time course profile of reducing glucose in a 30 L

fermentor
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