42 6 Vol.42 No.6
2002 12 Acta Microbiologica Sinica December 2002

K%

310029

Beauwveria bassiana

SG8702 13
0.3%
0.5% 10° /mL 25+1 C 120r/min

3.5d 16.7mg/mL 527.1u/mg pH

4~6 1315.8 ~ 1439.2u/mg 40°C pH 4.0
pH3~8 20°C 20min pH4 ~ 6 37°C 1h
40°C 20min 90% 50°C  60°C
52% 91% Ca’* Cu’* Mn’* Na® Hg® F&*  Mg"
pH
0939.9 A 0001-6209 2002 06-0720-06

Beawveria bassiana

_ ) 12
3-6
Metarhizium anisopliae ’
8
1.1
SG8702 Schizaphis graminum Rondani
’ 30070514
o E — mail mgfeng@ cls. zju. edu. cn
1979 -
2002-03-27 2002-06-24

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



6 721

’ SDAY ”’ 4C
1.2
SDAY 2x 10 /mL
5% 40mlL. SDAY SDB 100mL
10° /mL 25C 3.5d
2 000 r/min 10min 60°C
1.3
Hamilton v 0.2% ImL 10mL
0.5mL pH 6.0 40°C 5 min 0.5mL
15 min 0.5mL 5 mL
Spectronic® Genesys™ 5 Spectrophotometer Spectronic Instruments Inc. NY 620 nm
0D 3
u
lyg
1.4
1.4.1 100 mL 0.5¢
" 100mL
0.3g 0.5g 0.2¢ 0.3g 13
25+ 1°C 120r/min 3.5d
1.4.2 0.5% 0.3% 0.5% 0.5%
25+1 C 120r/min 24 48 72 96 120
144 h 3
1.4.3 pH 1.0 mol/L
pH 4.05.06.06.57.0 8.0 4d
pH
1.5
1.5.1 pH pH 0.5mL
1.0mL 0.2% Smin pH
pH2.6 3.0 4.0 5.0 6.0 7.0 8.0 9.0
20C 20min ~ 37C 1h pH 6.0
pH
1.5.2 30 40 45 50 60 70°C
pH6.0 40 50 60
70C 20 40 60  80min

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



722

42
1.5.3 20 mmol/L CuSO, MnSO, EDTA-Na, HgCl, MgSO,
CaCl, FeSO, 1:1 37°C 2min
2
2.1
13
221.6 ~527.1u/mg y
X, X y=495.92 +53.33x, —91.73x] —25.12x; P<
0.05
0.3% 0.5%
0.5% 495 .9u/mg
SDB 16.6u/mg
3.1%
2.2
72h 72h
24h 9 h 96 h
1
4d
20- 1020 2.3 pH
3'6‘ 4 Ho0.16 pH 4.0~8.0
:zbi 121 jI~ ~~~~~~~~~~ —0.12 § 4 d pH
=\§ 8-_ _0.08g 4.5 pH 6.0 pH 4.9
2 | g Biomass pH
4_‘ —0—ODex ‘_0~04 F=9495 P<0.01
O s 77 9% 10 1 pH 4.05.0 6.0
Incubation #/h 1439.2 + 41.6 1315.8 =
1 SGS8702 91.5 1421.0£29.2 u/mg
pH 6.5 859.5 £ 122.42 v/
Fig. 1 The effect of incubation time on the mycelial biomass mg 8.0 778.7 + 48.1 u/
ziuinylabe production of B. bassiana SG8702 in liquid mg
2.4
2.4.1 pH
2-A pH3-~6 pH 4.0 5637 u/mlL
20°C 20 min pH3 ~ 8 75%
pH4~6 88% ~96% 37°C 1h pH
pH4~6 75% ~ 86%

o o

TR
© PERFRHMEDH RIS

B http://journals. im. ac. cn



723
2.4.2 25 ~70°C 2-C
40°C 40°C
40°C 3518u/mL 2-D 40°C
20min 90% 50°C 60°C 20 min 52%
91 %
6 000 1001
(A ®)

;ET 5000 < sof
2 4000 E
z Z 6of
> &
£ 30001 &
e &
o ‘=240
£ 2000F g
5 N —— 20 min at 20°C

1000~ —— 60 min at 37°C

1 1 1 1 n 1 0 L 1 L 1 L 1 L 1 1 1
1.5 3.0 45 6.0 7.5 9.0 1.5 3.0 45 6.0 75 9.0
pH pH
4000 100
© | ©
E 3000F sk
£ z
< st
= 5
£ 2000} g s0f
g 2 |
EIOOO— §25— ——40°C
< I ——50°C
0 1 1 1 1 0 1 1 1 1
20 30 40 50 60 70 0 20 40 60 80
t°C t/min
2 pH A B CD

Fig.2  Activity and stability of B. bassiana amylases at different pH A and B and temperature C and D
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Fig.3 The influence of different metal cations on the activi-

ty of B. bassiana amylases
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Production of Beauveria bassiana Amylase in Liquid Culture and
Activity Influential Factors "

Zhang Lijing Feng Mingguang Ying Shenghua
Institute of Microbiology  College of Life Science  Zhejiang University ~Hangzhou 310029  China

Abstract Cuticle-degrading enzymes of Beauveria bassiana as a classic entomopathogenic fungus
have been well investigated but little attention has been paid to production of its amylase. A liquid
medium including 0.3% of soluble starch and 0.5% of glucose peptone and yeast extract was
found being optimal to produce amylase in liquid culture of B. bassiana SG 8702 an aphid-derived
isolate among 13 media generated from central composite design. Shaking culture of the liquid con-
taining 10° conidia/mL for 3.5 d at the regime of 25 + 1°C and 120 r/min resulted in mycelial bio-
mass of 16.7 mg/mL and amylase yield of 527.1 units/mg. An initial range of pH 4.0 ~ 6.0 in the
liquid culture was found being most favorable to amylase production with the yields of 1315.8 ~
1439.2 units/mg. The activity of B . bassiana amylase was highest at 40°C and pH4.0. Its stability
to pH apparently varied with temperature and reaction time length. The amylase was considerably
stable at pH 3.0 ~ 8.0 for 20 min at 20°C and at pH 4.0 ~ 6.0 for 1 h at 37°C . The activity of the
amylase remained > 90% after 20-min maintenance at 40°C but lost 52% and 91% after the same
period of time at 50°C and 60°C respectively. Moreover the presence of Ca’* had little effect on
the activity of the amylase whereas other cations including Cu’* Mn’* Na® Hg'* Fe’" and Mg'*
could be significantly inhibitory to its activity at different levels. This is the first report on the pro-
duction and features of amylase produced by B. bassiana .

Key words Beauwveria bassiana  Amylase Optimal pH and temperature Activity-influential fac-

tors
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