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Mannanase Production by a Soybean Isolate, Bacillus subtilis WL-7. Kweun, Min A, Hyun Suk Kim',
Mi-Sung Lee?, Joon Ho Choi?, and Ki-Hong Yoon'?*. "School of Food Science & Biotechnology, 2BARC,
Woosong University, 17-2, Jayang-dong, Dong-gu, Daejeon 300-718, 3R&D Center, CTCBIO Inc., Seoul 305-
600, Korea — A bacterium producing the extracellular mannanase was isolated from Korean soybean paste. The
isolate WL-7 has been identified as Bacillus subtiis on the basis on its 16S rRNA sequence, fatty acid composition,
morphology and biochemical properties. The mannanase of culture supernatant was the most active around 55°C
and pH 6.0°C, and retained 90% of its maximum activity at range of pH 5.0~7.5 and 50~60°C. The additional car-
bohydrates including lactose, o-cellulose, avicel, locust bean gum (LBG), wheat bran and konjak increased dramat-
ically the mannanase productivity of strain WL-7. Especially, the maximum mannanase productivity was reached to
224 U/ml in LB medium supplemented with both 0.5% LBG and 0.5% konjak, which was approximately 200-folds
more than that in LB medium. It was suggested that the increase of mannanase production was owing to induction
of mannanase biosynthesis by both LBG and konjak hydrolysates transported following initial hydrolysis by extra-

cellular mannanase during the cell growth.
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Table 1. Characteristics of the isolate WL-7,

Analysis Characteristics Results
Biochemical Catalase +
properties  Tryptophanase -

Methyl-Red test -
Voges-Prokauer test +
Urease -
Gelatin hydrolysis +
D-glucose, D-fructose, D-mannose, glycerol
L-arabinose, inositol, mannitol, sorbitol mal- +
tose, ribose, esculin, salicin inulin, sucrose,
raffinose, D-xylose, melibiose, cellobiose
L-xylose, galactose, rhamnose, lactose eryth-
ritol, gluconate, D-arabitol, D-lyxose D-taga- )
tose, 2-keto-gluconate, D-arabinose, xylitol,
gentiobiose
ISO-C14;0 1.31%
ISO-C15;0 1927 %
Anteiso-Cis.g 4511 %
. 150-Cigp 356 %

Fatty acid n-Cigt 11c 2.18%

composition
H-Cl6:() 4.01%
ISO-C17;1 10¢ 1.57 %
ISO-C17;0 8.59 %
Anteiso-Cy7.9 1328 %
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Table 2. Effects of additional carbon sources on the mannanase
production.

Carbon sources Magnanase Re_lgtive
production (U/ml) productivity (fold)
None 0.9 1.0
Maltose 2.2 2.4
Mannose 1.8 2.0
Glucose 2.1 23
Arabinose 1.7 1.9
Sucrose 23 2.6
Mannitol 2.5 2.8
Fructose 2.0 2.2
Lactose 14.6 16.2
Xylose 2.1 23
Galactose 33 3.7
Trehalose 1.9 2.1
Oat spelt xylan 8.0 8.9
o-Cellulose 16.6 18.4
Rice straw 8.9 9.9
Wheat bran 9.1 10.1
Starch 2.3 2.6
Avicel 9.8 10.9
Locust bean gum 50.6 56.2
NAE w2 AL HYARE lactosed] ATE

mannanase AJAH3ol vlXE ko] E A LZ Fel=glH.
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9} LBG(0.1% (w/v))2 713t 79| = mannanase 43
o] 73] 713 A2 ws{3cH(Table 3). SFH LBGHle]
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Table 3. Effects of various amounts of LBG and Konjak on the
mannanase production.

Carbon  Amount Mannanase Relative

sources (%) production (U/ml) productivity (fold)

None 0.0 0.9 1.0
0.1 454 50.4

LBG 0.3 51.2 56.9
0.5 74.4 82.7
0.7 71.5 79.4
0.05 29.1 323
0.1 35.6 39.6
0.2 72.4 80.4

Konjak

WA g3 100.1 111.2
0.4 111.3 123.7
0.5 119.8 133.1

Table 4, Effects of various amounts of konjak and 0.5% LBG on
the mannanase production.

Additional Mannanase Relative
Carbon Konjak production productivity
amount (%) (U/ml) (fold)
None 0.00 0.9 1.0
0.00 87.0 95.6
0.05 107.3 119.2
0.10 117.1 130.1
LBG 0.20 147.4 157.1
(0.5%) 0.30 170.4 189.3
0.40 190.8 212:0
0.50 209.8 233.1
1.00 201.8 224.2
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Fig. 1. Growth and mannanase production of B. subtilis WL-7.
B. subtilis WL-7 was grown respectively in LB broth (squares) and
LB broth supplemented with both 0.5% locust bean gum and 0.5%
konjak (circles) at 37°C with vigorous shaking. The cell growth
(open symbols) was determined by measuring colony forming
units of the cell culture. Mannanase activities (closed symbols)
were determined with the culture supernatants.
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Fig. 2. Effects of reaction temperature and pH on the mannan-
ase activity. Temperature profile (-@-) was obtained by measuring
the mannanase activities at pH 6.0 and different temperatures. The
reactions was done at 50°C and various pHs for determining the
pH profile (-O-). The following buffer systems were used: pH 3.5
to 6.0, 50 mM citrate; pH 6.0 to 8.0, 50 mM sodium phosphate.

sp. NN[24]-% 70°Ce} pH 7.6, B. circulans[26] 64°C%}
pH 6.9, 34| Bacillus sp= 60°C2} pH 9.0 ¥ 65°C
S pH 859141 27} AN BAE Wl
3= Ao Bl

3 WL-72] mannanase= 29 A Xl 37°C9]
A H EAZAEY 60% o4 WA S vehle] B
subtilis WL-7 &57} AASH= mamnanases= 2|3 279l
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o}t 2 A} Table 5ol viebd whe} o] wkgA| ko] wle}

mannanaseZ AJA+

Table 5. Hydrolysis of soybean meal and corn meal by the WL-7
mannanase.

Reaction” Reducing sugar amount ((lmol) liberated from
time (h) Soybean meal Corn meal
0 0 0
1 34 42
2 37 58
3 38 62
4 40 64
5 39 71
6 39 70

*Reaction was done at 37 with shaking.
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