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Hydrolysis of Galactomannan and Manno-oligosaccharides by A Bacillus subtiis Mannanase. Kweun,
Min A’ and Ki-Hong Yoon'?*. "School of Applied Food and Nutritional Science, *Bioresouce and Application
Research Center, Woosong University, Daejeon 300-718, Korea — Hydrolysis of manno-oligosaccharides and
galactomannan was studied with the purified Bacillus subtilis WL-7 mannanase from recombinant Escheri-
chia coli. The predominant products of hydrolysis were mannose, mannobiose and mannotriose. The enzyme
could hydrolyze B-1,4-linked manno-oligosaccharides larger than mannobiose, but was not active on manno-
biose. When the mannanase hydrolyzed manno-oligosaccharides of degree of polymerization(DP) 4-6, it was
more active on the substrate of higher DP. Based on analysis of transient reaction products by TLC, the
enzyme was found to have a preference for internal - 1,4-mannosidic linkages, which are the central manno-
sidic bond of mannotetraose and the two middle mannosidic bonds of mannopentaose. The -1,4-mannosidic
bonds situated at the second and fourth positions from the nonreducing end of mannohexaose were preferen-
tially hydrolyzed by the mannanase. Locust bean gum(LBG) was enzymatically hydrolyzed with higher effi-
ciency than guar gum, resulting that amount of reducing sugars was liberated more efficiently from LBG than

guar gum with same activity of mannanase.
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Fig. 1. Thin-layer chromatogram of hydrolysis products of B-
1,4-linked manno-oligosaccharides(A) and galactomannan(B)
with purified mannanase. The reaction mixture contained 1.5 U
of purified mannanase and each mannooligosaccharide or LBG in
50 mM sodium phosphate buffer[pH 6.0] at 50°C. ST, standard
manno-oligosaccharides; M1 to M6, mannose to mannohexaose;
E, purified mannanase.
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Fig. 2. Hydrolysis patterns of manno-oligosaccharides by vari-
ous amounts of mannanase. Mannooligosaccharides of 20 ug
were used as substrate for hydrolysis reaction, respectively. Reac-
tion was performed for 30 min at 50°C with various amounts of
mannanase. Authentic standards: lane 1, mannose; lane 2, manno-
biose. Mannotetraose hydrolyzates by mannanase of; lane 3, 6.4
mU; lane 4, 0.64 mU; lane 5, 0.064 mU. Mannopentaose hydrolyz-
ates by mannanase of; lane 6, 6.4 mU; lane 7, 0.64 mU; lane 8§,
0.064 mU. Mannohexaose hydrolyzates by mannanase of; lane 9,
6.4 mU; lane 10, 0.64 mU; lane 11, 0.064 mU.



(A)

-

—
| -~
- .
et S

;

1

=4 g
¢ -

> 3 4 58 7 8

568 7 8

HYDROLYSIS PATTERNS OF A MANNANASE 349

(C) )

M
) -M2
® -M3
M
258888 ¥ 5
2 3 4 567 8

1

Fig. 3. Hydrolysis patterns of B-1,4-linked manno-oligosaccharides including mannotetraose(A), mannopentaose(B) and manno-
hexaose(C) by mannanase according to reaction times. Manno-oligosaccharides of 0.2 mg were used as substrates for hydrolysis reac-
tion, respectively. Authentic standards: Mannotetraose(lane 1 of panel A), mannohexaose(lane 1 of panel C), mannose(lane 8 of panel B),
and mixture of M1~M6(lane 8 of panel A and C, lane 1 of panel B) were used as authentic standards. Panel A: Mannotetraose hydrolyz-
ates by mannanase(1.6 U) for reaction times of; lane 2, 5 min; lane 3, 10 min; lane 4, 15 min; lane 5, 20 min; lane 6, 25 min; lane 7, 30
min. Paenl B: Mannopentaose hydrolyzates by mannanase(320 mU) for reaction times of: lane 2, 5 min; lane 3, 10 min; lane 4, 15 min;
lane 5, 20 min; lane 6, 25 min; lane 7, 30 min. Panal C: Mannohexaose hydrolyzates by mannanase(80 mU) for reaction times of; lane 2, 5
min; lane 3, 10 min; lane 4, 15 min; lane 5, 20 min; lane 6, 25 min; lane 7, 30 min.
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Fig. 4. Amounts of reducing sugar liberated from LBG (upper
panel) and guar gum(lower panel) by mannanase. For enzy-
matic reaction, galactomannans of 7.5 mg were used as substrates in a
reaction volume of 1.5 ml, respectively. Reaction was performed for
various times at 50°C with different amounts of mannanase. Used
amounts of mannanase were 0.25 U(-@-), 2.5 U(~¥ —) and 25
U(—m -) for LBG, and 2.5 U(-¥ -), 25 U(—® -) and 50 U(-@-) for
guar gum. Amounts of the liberated reducing sugar were deter-
mined by DNS method.

subtilis WL-72} Caldocellulosiruptor saccharolyticus(formerly
“Caldocellum saccharolyticum™)[2]2] mannanase B] 2412
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