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Table 1 Purification of f-mannanase from Bacillus subtilis BM9602
S Volume Total activity ~ Total protein ~ Specific activity Recovery Purification
St
P mL u mg u mg % fold
Crude enzyme 440 39864 2640 15.1 100 1
NH, ,S0;
12 21949 380.4 57.7 55 3.8
Precipitation
DEAE-Cellulose
30 2350 3.42 687.1 5.9 45.5
chromatography
2.2
Davis 16 10% 4mA 0.01% R250
2h 15% 1.5% 2
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2 PAGE
Fig.2 PAGE analysis of protein pruity

1.Crude enzyme
2. Dialyzed enzyme
3. Purified enzyme.

3 B SDS-PAGE
Fig.3 SDS-PAGE of -mannanase

1.Crude enzyme

2. Dialyzed enzyme

3. Purified enzyme

4. Protein marker.

2.3
2.3.1 SDS-PAGE 73 B-
35kD
2.3.2 PAGEIEF B- 4.5
2.3.3 pH pH4.0~9.0 pH4.0~6.5
0.05mol L - pH7.0~8.0  0.05mol L Na,HPO,-NaH,PO,
pH9.0  0.05mol L -NaOH pH 5.8
pH pH9.0~10.5 0.05mol L .
37C 6h pH6.0~8.0
2.3.4
50C
30min 50C
2.3.5 1.0mmol L
Hg?"  Ag”
2.3.6 K. V ax
Lineweaver-Burk 4 B
K 3.8 14.9 11.3  2.4mg mL Viax 24.5
86.5 38.4  19.8ymol. min . mg !
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Table 2 Effects of various ions on the activity of f-mannanase
Metal ion Relative activity % Metal ion Relative activity %

- 100 Zn*" 49.8
Na* 98.9 Mn?* 62.1
K* 97.8 Ca®" 79.1
Li* 116.0 AP 54.4
Fe** 57.9 Co** 55.1
Mg?* 80.9 Hg?* 11.8
Cu?* 58.6 Ag* 19.8

T2 35607

1/v

l/ I I ! I I ]

—400 0 400 800 1200 1600 2000 2400
1/ 8]

4 B Lineweaver-Burk

Fig.4 Lineweaver-Burk graph of f-mannanase

1.Locust bean gum as substrate 2. Guar gum as 5

substrate Fig. 5 Thin layer chromato-

3. Sesbania as substrate 4. Konj as
esbania gum as substrate onjac gum as graphy graph of the products by

substrate. hydrolyzing
1.Nannose 2. Glucose 3. Galac-
2.3.7 0.9mL 0.05% tose 4. Hydrolysate of locust bean
0 1ml gum 5. Hydrolysate of guar gum
.Adm
S0 2ah 0mi 6. Hydrolysate of sesbania gum 7.
min

Hydrolysate of konjac gum.
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PURIFICATION AND CHARACTERIZATION OF AN ENDO-B-1 4-
MANNANASE FROM BACILLUS SUBTILIS BM9602

Li Wenyu Dong Zhiyang Cui Fumian
Institute of Microbiology The Chinese Academy of Sciences Beijing 100080
Abstract  An extracellular neutral endo-8-mannanase endo--1 4-D-mannan mannanohydrolase
EC 3.2.1.78 of Bacillus subtilis BM9602 was purified to electrophoretic homogeneity by ammoni-
um sulfate precipitation and DEAE-cellulose DE22 chromatography with 45.5 fold and 5.9% yield.
It' s molecular weight and pl value were 35 kD by SDS-PAGE and 4.5 by isoelectric focusing
respectively. The enzyme was the most active at pH 5. 8. The optimum temperature of the enzyme
activity was 50C . The enzyme was stable at pH 6.0~8.0 and below 50°C . The activity of the en-
zyme was inhibited by Hg?® Ag" strongly. For various substrates such as locust bean gum guar
gum sesbania gum and konjac gum K,, and V. value of the enzyme were 3.8 14.9 11.3 2.
4mg mL and 24.5 86.5 38.4 19.8umol. min '.mg ' respectively. The enzyme hydrolize vari-
ous plant B-mannans with valuable oligosaccharides and without monosaccharide.

Key words  B-mannanase Bacillus subtilis purification and characterization
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