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Mannanolytic Enzyme Activity of Paenibacillus woosongensis

Ki-Hong Yoon

Department of Food Science and Biotechnology, Woosong University, Daejeon 300-718, Republic of Korea
(Received November 11, 2010/Accepted November 24, 2010)

The activities of mannanase, f-mannosidase, and o-galactosidase were detected in culture filtrate of
Paenibacillus woosongensis showing mannanolytic activity for locust bean gum. Optimal conditions
occurred at pH 5.5 and 60°C for mannanase toward locust bean gum, pH 6.5 and 50°C for B

-mannosidase toward para-nitrophenyl--D-mannopyranoside,

and pH 6.0-6.5 and 50°C for «

-galactosidase toward para-nitrophenyl-o-D-galactopyranoside in the culture filtrate, respectively. The
mannanolytic enzyme of culture filtrate hydrolyzed mannobiose as well as manno-oligosaccharides
including mannotriose, mannotetraose, mannopentaose and mannohexaose. It could also hydrolyze o-1,6
linked galacto-oligosaccharides such as melibiose, raffinose and stachyose to liberate galactose residue.
From these results, it is assumed that P. woosongensis produces three enzymes required for the

complete decomposition of galactomannan.
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Fig. 1. Effects of reaction temperatures and pHs on mannanase (left), f-mannosidase (center) and a-galactosidase (right) activities of crude
enzyme in culture filtrate of P. woosongensis. Temperature profiles (-®-) were obtained by measuring the mannanase activities at pH 6.0 and
different temperatures. The pH profiles (-0-) were obtained by measuring the mannanase activities at various pH’s with the optimal temperatures
for each enzyme. Buffers (50 mM) used were as follows: sodium citrate (pH 4-6), and sodium phosphate (pH 6-8). Error ranges were within

10% for each activity.



7184 2+ manno-oligosaccharides”} 212} 0.5% 7} S| =5 AMS-
HIAok BANR-2 540 GHdS BRISH] 915l 40°CellA
ArEtRom, whgole] pHE 6.52 31 417 WS 3
A9k whe Fol WS 3% EF 95°CoN BANT F
A4 Bt w9l AAES AASKL FFdES AT 3
3l chloroform, acetic acid®} F7<4.3:5:0.7, (v/v)] S8
S ANgYoF 3l silica gel-precoated thin layer plate
(Merck Kiesegel, No. 5748)°l|A] vl= A 2vrlET|9]E 43
39t ANE B2 A7) 7] $J8A1E 9 ml ethanol, 0.5
ml p-anisaldehyde, 0.5 ml sulfuric acid®} glacial acetate %
Wes s A S8 B F 120°ClA 1083
2] O}E‘it}. 21 A3} galactose$} glucose”} 0-1.6 S o]F
)= melibiosei= galactose®} glucoseZ 3] E3 =S,
galactose 2} sucrose2] glucose Z+717Hl a-1,6 23S ©]F
= AdF<Q raffinose= galactose2} sucrose 2 3] 71
B3l =tk &3 galactose”} raffinose ] galactose 27190 a
-1,6 23S 3}l U= stachyose®= HRS- - £HA3] EalE o]
HF HHSAEZ galactose®} sucrose’} AT o 53
raffinose®]] BI3] galactose?] o] o] AL o=
stachyose”} raffinose®l] Bl3] galactose Z+7]5 17} o RH-f-3}
B2 o]zlo] FafElo] AP WiZeltt. Wk P. wooson-
genesis”| "3AF8= a-galactosidase = galactose 2} glucose7He]
a-1.6 23} ¥t o2} galactose?t] o-1,6 A= &3] 7f
ZBsstis AL o 2 ,O\J\E]-(F1g 2A). o]l H3} C. Jjosui (8)

o] 2Ja AYake a—galacto&dasesr melibiose, raffinose, stachyose
E 7kRsslAwr 243E] JeEslsiAE Bl AeE H
= AT) HA raffinose 2} stachyosed] #-3)4HE 5 galactose
o} sucrose 2ol g 7] WhAHEO] A& Fo = EASIE
d] ©]= a-galactosidase®l] ]3] A% sucrose’} ZE AN
ek ohe Al os) o Eelslo] 44E 49 Aew
HAEEZ sucroseS TR ZEaALMOZ JJ413|%H
T REANES AR A3t sucrose”} EaEA] e4gk
o1} fructose 2} FAEE O] B ES Hols HESAREo] A& ok 7
2= (Fig. 2B). ©]|Z R} stachyose 9} raffinose2] E3|E9l]

tﬂ

}:l

A) B

B

~2% Xi%»"® BN
S
© o-9. 9 7% . N o

Ge MM R R S S Se Ga Sc¢ Se¢ F Ge
+E +E +E +E

Fig. 2. Thin-layer chromatogram of hydrolysis products of a
-galactooligosaccharides (A) and sucrose (B) with crude enzyme of
the culture filtrate. The reaction mixtures containing the crude enzyme
and sugars such as melibiose, raffinose, stachylose and sucrose in 50
mM sodium phosphate buffer (pH 6.0) were incubated for 4 h at
40°C. In both panels, Gec, Ga, M, R, S and Sc stand for glucose,
galactose, melibiose, raffinose, stachylose, and sucrose, respectively.
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Fig. 3. Thin-layer chromatogram of hydrolysis products of
-1,4-linked manno-oligosaccharides with crude enzyme of the culture
filtrate. The reaction mixtures containing the crude enzyme and
manno-oligosaccharides in 50 mM sodium phosphate buffer (pH 6.0)
were incubated for 4 h at 40°C. M1 to M6 represent mannose to
mannohexaose; E, crude enzyme.
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