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Isolation , identification and enzymatic properties of
the strain producing B—mannosidase
QIN Ling-1li, LI Xue-qing, CUI Tang-bing

(School of Biological Science and Bioengineering,South China University of Technology , Guangzhou 510006, China)

Abstract: The strain B19 with high yield of B—mannosidase was isolated from forest soil sample using first screening
(Konjac powder as the sole carbon source and Congo red staining method) and secondary screening
(determination of B—mannosidase enzyme activity by p-Nitrophenyl-B-D-Mannopyranoside method).The strain
was identified as Enterobacter sp. by electron microscopy, Gram - staining, physiological and biochemical
examination, 16S rDNA sequence and phylogenetic tree analysis. The strain B19 could produce intracellular
B-mannosidase,and its activity could be up to 1.26 U/mL when the strain was cultivated 48 h under the condition
of 37 °C,200 r/min.The enzymatic properties analysis showed that the optimal pH and temperature of this enzyme
were 7.5 and 50 °C,respectively.The enzyme exhibited high thermal stability when the temperature ranged from 45
to 50 °C, or the pH value ranged from 6.0 to 8.0. The enzyme activity was activated by Mg>* and Mn** in
concentration of 10 mmol/L, but was inhibited by K*, Fe’* Ca**, Cu’*, Co’* and Zn’".It might be a good
candidate strain in studying B—mannosidase.
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fiff . DL2000 DNA Marker TaKaRa Y& (4244 T 172
TR RAFD) s 22 RYe a5 & N
BRAE] AT 3y E =5l

BS224 TRV FEEZFIRIAAAF (LR A
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BEESER) , 7E 37 °C 200 r/min %54 F555% 48 h,
1.3.2 @i EX 1 mL 3535 48 h (9 & £85I A
£ 9 mL JGEE A= B ER 7K v I X AT AR AR B S
SEL 100 L ks 10° 107 (10° | 10° /511 & S 15 97 3k i
FF SRR IR |, 37 CRIE IS FREE PR LK
7% , PRBCPR A I 2SR B 1 e B IR 37 C R
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K1 Rk B19 fIERS
Fig.1 The morphology of strain B19
TE A Bk B9 RURERIEA ;B Btk B19 2[Rt tA )5
AMIE A5 (1000 x ) 3 C Ekk B19 (4 B B 25 (15000 x )
D bk B19 (5 L BT (7000 x ) o

1 WAk B19 2R ALRHE

Table 1 Physiological and biochemical
properties of the strain B19
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T + H,S 74 -
B + L +
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A + A -
o- HE-D-HaHEE  + stk +

e+ B, - FES

sp.) A AHRLPE IR 99.0% . R B19 S5AHCH RS
KEM AT LLEFEF, B19 5 Enterobacter cloacae subsp.
dissolvens M940 ( HQ651840 ) FlI Enterobacter cloacae
subsp.dissolvens M354 ( HQ651837 ) 3¢ %% 5 R it , 2%
G VA EITES A A B AR RRAE, BT DL E B kR B19
W A% T J& ( Enterobacter sp.), GenBanK %t 5% 5
A1 KU500561
23 B-HEEEENSHEEENNE

B E Bk B19 F 37 °C .200 r/min 551 F 55 3%
48 h, FFor BRI T 4RI A W T RN 2 U AR A R
) B—H &8 M B IS 0, DA E B— H &8 4% 1 g 1y 5
Ao SRR 2 Fros , B~ H &8 1 1 2 2253 A 7 4H
BB AR v, R R R e IS MR 331.58 1%, 1L
BHZ AR T ™ 1) B—H B2 B RS N, S E &k
IE 1Y B~ T & HE A Wi 7 A= B MR A FL 3R, L 4 Waino
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Fig.2 The electrophoretogram of 16S rDNA
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Escherichia coli ATCC25922(DQ360844)
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Fig.3 Phylogenetic tree based on 16S rDNA
sequences of strain B19 and other strains
ELT NP BR TG S — R T T A 7 B— H R
g BT, HEREH 24 0.05 U/mlL, Akino %5 SR 1
oy B H — KR B B 2E /8 4T B ( alkalophilic Bacillus
sp.) , U= ) B—H 88 B 1 B 9% J1°4 0.3 U/mL, Gomes
SEPY Sy B Ry — kR 1B B T B B ( Thermoascus
aurantiacus) , & B— H @B WEIF G 10 4.0 nkat/mL,
PRIk, ASE 9% B 7 128 B PR AR B19 BT 1Y) B— H @8 bl
e T3 15 o
£2 p-HBMETEEN A0

Table 2 The distribution of B—mannosidase

KW LW AR

A (U/mL) (U/mL) HA T

B-H EE 0.0038 1.26 331.58

VE s MU LR )
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2.4.1 pH XIREE Sy p0s2nn S pH AZ5ETE N 4 Fr
7Kk A TR B19 1Y) B— H B8 A 1 B %) fe 1 S 7 pH
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W il HLA S R E T, NG T3k 70% L b, Z S
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Fig4 Effect of pH on the enzyme activity
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Fig.5 Effect of pH on the stability of enzyme activity
50 Co anE 7 FR 1% B- H EE M E IETE 45 ~50 C
LRI 150 min J5 BETE J5 R4 60% LA I, 15 55 °C 4R
i 150 min f5 F§ & J1 804 50% , 25 AE 60 °C Rk
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Fig.6  Effect of temperature on the enzyme activity
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Fig.7 Thermostability of the enzyme activity
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Fig.8 Effect of metal ions on the enzyme activity
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