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Sporolactobacillus sp. M201 30| 2|8t B-Mannanase?} B-Mannosidase2| A4Al

Production of B-Mannanase and B-Mannosidase from Sporolactobacillus sp. M201. Park, Won-
Sik, Hwa-Young Kim, and Yong-Jin Choei*. Graduate School of Biotechnology, Korea Univ-
ersity, Seoul 136-701, Korea— A bacterial strain producing high levels of an extracellular B-man-
nanase and intracellular P-mannosidase and o-galactosidase was isolated from soil. The strain isolated
was identified as a strain of Sporolactobacillus sp. and designated as Sporolactobacillus sp. M201.
Synthesis of B-mannanase by Sporolactobacillus sp. M201 was induced by sucrose, maltose, or locust
bean gum. The highest induction rate was obtained with 2% locust bean gum added to the culture
medium as a sole carbon source. On the other hand, induction of B-mannosidase was observed only
with locust bean gum. The optimal media for the enzyme production were established as follows: for
B-mannanase; 2% locust bean gum, 0.5% peptone, 0.2% KH,PO,, 80 mg/! MgSO,, and 8 mg/! ZnSO,
(pH 6.0), and for P-mannosidase; 2% locust bean gum, 0.5% yeast extract, 0.2% KH,PO,, 80 mg/l
MgSO,, and 8 mg/l ZnSO, (pH 5.0). The optimal culture temperatures for production of [-mannanase
and B-mannosidase were found to be 37C and 30T, respectively. Under the optimal culture condi-
tions, the production of PB-mannanase and B-mannosidase reached the highest levels of 10.6 units/ml

and 1.35 units/ml after 30 h and 24 h cultivation, respectively.
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Table 1. Morphological and biochemical characteristics of
the isolated strain M201

Factor Characteristics
Type and size rod (1Xx3 um)
Gram staining positive

Motility positive

Endospore forming
Mycelium not forming

Colony on agar plate circular

Oxygen requirement positive
Citrate utilization negative
Catalase production negative
Oxidase test positive
H,S production negative
Gelatin liquifaction negative
Nitrate reduction negative
Indole production negative
Acetoin production negative
Urease negative
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Fig. 1. Scanning micrograph of Sporolactobacillus sp. M201
(Philips, SEM 515, 20 kV, Netherland, The bar represents 1 pm)

Table 2. Cellular localization of B-mannan-degrading en-
zymes from Sporolactobacillus sp. M201

Extracellular activity Intracellular activity
Enzymes

(unit/ml) (unit/ml)
B-Mannanase 432 0.80
-Mannosidase 0.09 0.65
o-Galactosidase 0.08 0.27
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Table 3. Effect of carbon sources on production of B-man-
nanase and B-mannosidase

Carbon sources Growth B-Mannanase [-Mannosidase

(1%, wiv) (Aso)  (unit/ml) (unit/ml)
None 0.01 0 0
Glucose 0.22 1.5 0
Galactose 0.39 1.0 0
Mannose - 0.31 13 0
Fructose 0.12 0.0 0
Sucrose 0.40 5.0 0
Maltose 0.27 3.5 0
Lactose 0.26 0 0
Pectin 0.06 0 0
Xylan 0.46 0 0

Locust bean gum (0.5%) 0.42 4.4 0.65

(%) 047 6.5 0.88

(%) 048 7.8 0.92
Soluble starch 0.23 4] 0

One loopful of the bacterial cells was inoculated to a 20 ml of
the selective medium in a 250 ml flask, and cultivated on a ro-
tary shaker (200 rpm) at 37°C for 24 h. This preculture broth
was transferred with the inoculum size of 1.0% to a 20 ml of
the culture medium. Cultivation was carried out at 37°C and 200
rpm for 24 h.

ase2} B-mannosidase A5 9 A] locust bean gum &
712 A FEEE B3 2.0% $=2 HrHEE 9
z¥z} 7.8 units/ml3 0.92 units/mle] 7} =& T4 A
AreE-S Yehiglc}. =3 sucrose, 32 maltosedl] 23|
A]% B-mannanased] &4 97V} A4 viehbeE @)%
Eoldt A wolFQdn} o2 va £Fl 93t
B-mannanase 34 §-%=7]=H(induction mechanism)
T A7 wl¢ SrEE A7 E Ao A7

BIANRIO| A& 2% locust bean gum= A7H3F B2
4 wAT(NH).SO&= Al lell f7] A FA4l0
g 2F A 0.5%F AHrkete] A TR/l wWE &
a4 A4k wiAle 238 Z2AbstedeH(Table 4). B-Man-
nanase4H& 0.5% peptoned AANoz Hrl3L o
F 5 Aakgke]) 71 =9k o) B-mannosidased] 9=
0.5% yeast extract® AHE-WE o) 7HAF AFA o]l
olo} e A4 Fie ATl uke} ke Aol
= o3, 12,16] AAA o2 B o FFF < 7 o]
2l & 4= gl Ak

KH,PO,0| &&F 2% locust bean gum¥} 0.5% pep-
tone ¥ 0.5% yeast extract® H7IZF ¥=2]8 wix]
[(NH,);SO.= Al2]1ell Table 5¢l EAIHe] e 2 &
9] KH,PO & H7lsle] A4 Aate] wlx|= gl4be] &
-2 Aty ® A3 B-mannanase?} P-mannosidase
FA47) tho] Q4tE-S 0.2% FE2 A VS o s
FA o)t

o]AF2] B-mannan 3 E A AAkel] vX = FQ wlR

o



Table 4. Effect of nitrogen sources on production of f-man-
nanase and f-mannosidase
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Table 7. Effect of temperature on production of PB-man-
nanase and f-mannosidase

Nitrogen sources  Growth p-Mannanase [-Mannosidase

0.5 %, wiv) (Asep) (unit/ml) (unit/ml)
None 0.17 1.2 0.06
Yeast extract (0.5%) 0.53 6.8 1.02
(1%) 0.60 - 0.69
Q%) 062 - 0.57
Peptone 0.5%) 0.60 8.5 0.45
(1%) 0.80 6.9 -
2%) 0.87 6.5 -
Malt extract 0.45 2.5 0.08
Tryptone 0.78 52 0.25
Casamino acid 0.70 7.0 0.59

B-Mannanase B-Mannosidase

Temperature
(C) Growth Activity Growth Activity
(Aso) (unit/ml) (Aso) (unit/ml)
25 ND ND 0.30 0.75
30 0.46 7.9 0.41 1.20
37 0.50 9.8 0.56 1.08
45 0.33 6.5 0.30 0.65

Cultivation was carried out as described in the legend of Table 3
at 37C for 24 h except that the indicated nutrients replaced the
nitrogen sources in the selective medium containing 2% locust
bean gum.

Table 5. Effect of KH,PO, on the production of B-mannan-
ase and B-mannosidase

B-Mannanase -Mannosidase

KH,PO,

(%) Growth Activity Growth Activity
(Aso) (unit/ml) (Aso) (unit/ml)

0.0 0.35 6.0 0.40 0.79

0.2 0.49 92 0.53 1.05

0.4 0.50 7.9 0.41 0.78

0.8 0.41 1.0 0.39 0.07

1.6 0.03 0.0 0.02 0.00

Cultivations were carried out as described in the legend of Table
3 at 37 for 24 h in the production media containing 0.5% pep-
tone for B-mannanase production and 0.5% yeast extract for 8-
mannosidase production, respectively.
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ND: not determined. Cultivations were carried out as described
in the legend of Table 3 at appropriate temperatures for 24 h in
the optimal production media.
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Table 6. Effect of culture pH on production of f-mannanase and f-mannosidase

Inintial B-Mannanase B-Mannosidase
pH Final pH* Growth (Asg) Activity (unit/ml) Final pH Growth (Asg)  Activity (unit/ml)
4.0 4.02 0.36 3.0 4.98 0.44 0.80
5.0 4.74 0.44 7.0 4.80 0.63 1.10
6.0 4.76 0.45 9.8 4.75 0.62 0.90
7.0 4.95 053 8.7 5.09 0.59 0.79
8.0 5.80 0.42 7.5 5.67 047 0.26
9.0 6.00 0.35 35 6.25 0.39 0.07

‘pH after cultivation. Cultivations were carried out as described in the legend of Table 3 at 37°C for 24 h in the optimal production

media.
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Fig. 2. Time courses of B-mannanase (A) and B-mannosid-
ase (B) production by Sporolactobacillus sp. M201.
Cultivations were carried out as described under the legend of
Table 3 for 48 h at 37C for B-mannanase production and at
307C for -mannosidase production, respectively, in 200 ml op-
timal production media of 2 L flask. @; cell growth, B; enzyme
activity, A; pH.
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