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Studies on the Condition and Some Properties of 5 mannanase Produced by
Bacillus circulans WXY-100

YANG Xirjian""?, XU Fezhou’, WANG Jir-luo®, ZHOU Hong zhuan’*
(1. Capital Normal University, Beijing 100037, China;
2. Beijing Academy of Agriculture and Forestry Sciences, Beijing 100089, China)

Abstract: To study the optimal technical conditions of shaking fermentation for producing &-mannanase by Bacillus
circulans WXY-100, the culture ingredients and conditions were optimized with the orthonormal table Lo (3*) method.
Studies showed that the culture components for optimization of the enzyme production were yeast extract 20 g/ L, Konjak
powder 20 g/ L., (NH4)2804 2 g/L., KH2PO4 1 g/ L. and MgSO4°7H20 1 g/ L; and the optimal culture conditions were
seed incubation time 8~ 12 h, inoculation ratio 6% , medium volume 25 mlL, pH 7. 5, fermentation temperature 40 C
and fermentation time 25 h. The enzyme was stable between pH 4— 8 and below 60 C. The optimal pH and temperature
for enzyme activity were 5. 0 and 60 C resped ively. Cu™ and Co™" had a remarkable influence on increasing the activity
of B mannanase, while Hg* was on the contrary.
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: NaCl 10 g/ L, Yeast extract 5

g/ L, Trypetone 10 g/L., pH 7.2,
,37C (200
r/ min) 8~ 12 h,

7.5 ¢/ L, (NH) 2S04 1 /L,

10 ¢/L,
KH2PO4 0. 5 g/L.,MgSO4* 7TH20 0.5 g/L, pH7. 5
5% ,37°C (200
r/ min) 8~ 12 h,
1.3
20 ¢g/L, 20 g/ L, (NH4) 2804

2 ¢/ L, KHaPO, 1 g/L, MgSO4* 7TH20 1 ¢/L, pH 7.5
1.4

250 mlL 25 mL , 6%
,40C 25 h( 200 r/ min)
8 000 r/ min 20 min,
1.5
0.5% (Sigma , 50 mmol/L Tris-Cl,
pH7.5 ) 0. 5 mL ,
0.1 mlL(6 , 2
, 0o 4 45
min R 45 ),407C 45 min
1.5ml.  DNS , 5 min,
) 550 nm
(Ass, Ao)
(M4s,Mo),
45 min , 5.4 ¢/ L
’ = (Mss— My) =
5.4x x x 10’ :ml),
1.6
1.6.1
(
0.5% 1% 1. 5% 2%
3% ) ;
1.6.2
(
(NH4) 2S04 NaNOs3 + (NH4) 204 +
(NH4) 2S04 + (NH4)2504) ,
1.6.3 1.6.1,1.6.2
) ) Lo

(3 :
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pH
1.7
, pH
N
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2.1
2.1.1
(2%) (NH4)2804 ,
0 ¢/L, , KH,PO,,
4
(NHz) 2804, MgSO4* TH>0 , Lo(37)
, 1
1
Tab. 1 Effect of culture components on the
enzyme production
(g/L) Factors
y . . U/mL)
Experiment Elephant (NH,),S0, KHL PO, MgSO, * (Enz_y:ne
No. taro H,0 adiviy
pow der X
1 5 2 1 0.5 333.0
2 5 4 2 1 320.2
3 5 6 4 2 271.6
4 10 2 2 2 380.5
5 10 4 4 0.5 312.1
6 10 6 1 1 354.7
7 20 2 4 1 443.1
8 20 4 1 2 467.0
9 20 6 2 0.5 422.6
k1 924.8 1156.6 1154. 7 1067. 7
k2 1047.3 1099.3 1123. 3 1118. 0
k3 1332.7 1048.9 1026. 8 1119. 1
R 407.9 107.7 127.9 51. 4
(R) , :
Iﬂ'lzPO4 ( NH4) 2504 Mg504’ 7H20 1
, MgS0O4 7TH20
5 MgSO4 ° 7H20 , R
2 )
. : 20 g/ L

20 g/ (NH4)2504 2 g/ KH2PO4 1 g/L
MgSO4' 7H20 1 g/L
2.1.2
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Tab.2 Effect of the culture conditions on the
enzyme prodution , 1 002. 25 U/mL
700
Factas
(U/mL) 6001
(h) (%) (mL) Fhzyme 500
No. Age of Tnoaulatin Fluid actwity ) I
species capacity capacity ’ & IS 400+
1 8 2 25 705. 03 Sg
D. U3 'R -g 3m -
2 8 6 50 364. 81 <ok
3 8 10 75 153. 29 ®
4 12 2 75 172. 37 100~
5 12 6 25 728. 77 0 ! ! L - L L !
6 1 10 50 33, 09 25 30 35 37 40 45 50
7 16 2 50 186. 20 B (C) Temperature
8 16 6 75 133. 72 2
? 16 10 25 4. 63 Fig 2 Effect of temperature on the enzyme production
ki 1223. 13 1063. 60 2128.43
K2 1224. 23 1227. 30 874.10 - {688
k3 1014. 55 1171. 01 459.38 2 388
R 200. 68 163. 70 1669. 05 5 ‘E 700
=% %0
, , g < 400
# 300
200
’ woof
y 18 19 20 21 22 23 24 25 26 27
6
e : B Time
o o o 3
, s Fig 3 Effect of time on the enzyme production
, . 120%
fn) 0,
, 8~ 12 h, 6%, 25 mL ®F100%
R § 80%
) e 60%
700 - g _5:3 40%
5 600} e 20%
E, ol 0% )
B‘Em 30 35 40 45 50 55 60 65 70 75 80 85
g E BB (C) Temperature
& 0
200 4
100 Fig 4 Effect of temperature on enzyme activity
° e
50 60 65 70 75 80 85 90 100 110
. 2.2
2.2.1 s
1 pH " — s
Fig. 1 Effect of initial pH on the enzyme production 4 , 55~ 70C,
2.1.3 pH 60°C
pH 5.0, 6.0,6.5, 7.0, 7.5, 2.2.2 pH pH
8.0,8.5,9.0,10.0,11. 0 : , 5 ,
) 1 D) pH 4 5"‘ 5 5, pH 5
pH 6.5~ 8.5, pH 7.5 2.2.3
2.1. 4 25, 30, 35, 20 min,
37,40, 45,50°C ) 6 )
s 2 ) , 0T R 70°C
37~ 507C, 40°C
2.1.5 2.2.4 pH

’ ’ pH N 40 DC: 2 h,
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Fig 5 Effect o pH on enzyme activity
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6

Effect of temperature on enzyme stability

12
pH
7 pH
Fig 7 Effect o pH on enzyme stability
2.2.5 EDTA
(1 mmol/ L)
40°C 30 min,
, EDTA 100%
3
3 EDTA

Tah 3 Effect of metal ions and EDTA on enzyme activity

(%) (%)
Metal ions Egzlyvl;[tl; Metal ions E;ZK[T;
100 Na* 80. 23
cu* 137. 45 Mn2* 75. 21
Co* 132. 50 ALY 66. 63
Ba* 100. 20 Fé* 56. 78
Mg 95. 88 /i 55.59
Ca* 95. 25 Ag' 53. 84
K 87. 95 Fe** 5211
EDTA 86. 33 He?* 32.20

,A13+ Mn2+ Fe2+ Zn2+ Ag+ Fe3+

,EDTA

3 itk

yeast extract 20 g/ L,

CaZ+ Mg2+ K+ Na+

B

20 g/ L, (NH) 4304 2 ¢/L,

KH2PO4 1 g/1.,MgS04*7H,0 1 g/ L, 8~ 12 h,
6%, 25 mL, pH7. 5, 40°C,
25h , g
1 002.25 U/ mL,
[3~7]
, B
, pH4~8 60T ,
pH5.0 60T, ,
[0 [6.7]
2% ,
[8]7 ’ 2% ’
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