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Abstract

A bacterial strain BS-214 producing extracellular pectinase was isolated from soil. The isolated bacterium was
identified as a strain of Bacillus sp. based on the morphological, biochemical, and physiological characteristics. Cell
growth and pectinase activity of Bacillus sp. BS-214 were reached to a maxium in the culture condition of pH 8.5 at
40°C. Production of pectinase by the strain was the highest when polygalacturonic acid was added to culture
medium as a carbon source, and its optimal concentration was 1%. Also, yeast extract was used as the best nitrogen
source for the production of pectinase by the concentration of 0.25%. Decomposition of a constituent of Edzeworthia
papyrifera by the strain was observed by scanning electron microscope.
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Table 1. Morphological and biochemical characteristics of

the isolated strain BS-214

Characteristics Bacillus sp. BS-214
Shape rod
Gram strain +
Mobility +
Size (um) 2
Length (um) 5
Optimum temp. (C) 40
Temp. of growth range (C) 20-55
Growth in air +
pH range for growth 5.0-11.0
Optimum pH 85
Endospore produced +
Reduction of nitrates to nitrites +
Sulfate activity reduced to sulfate -
Catalase +
Oxidase +
Starch hydrolysis +
Gelatin liquefication +
Urease activity +
Citrate +
Indol production -
Casein hydrolysis +
Acid form

D-glucose +

D-arabinose +

D-mannose +

Gas from glucose

+ : Positive reaction, - : Negative reaction

Table 2. Effect of temperature on growth and pectinase

activity of Bacillus sp. BS-214

Temperature Cell growth Total Activity
(O.D. at 660 nm) {unit)
20 0.75 500
30 1.0 1,300
40 1.05 2,700
45 0.95 1,600
50 0.85 1,000
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Table 3. Effect of initial pH on growth and pectinase ac-
tivity of Bacillus sp. BS-214

Initial Cell growth Total Activity
(pH) (OD. at 660 nm) (unit)

5.0 0.53 1,600

6.0 0.72 2,000

70 0.75 2,500

8.0 0.94 2,800

85 124 3,100

90 0.96 2,500

Cultivation was carried out at 40C for 36h in the medium
containing 1% polygalacturonic acid.

s, Fig. 114 ERA B} o] # 4
Aujo) BRelel 1 FRE 2adE JFE Uehida,
B AAFL dFF2ATIeAM F718L7] Al Zste] 36213E
thol Hdo] =28lgend 1 $2E 323 A
T MAS pHE A2 sk B R sl 7

F BYh ol Ade #F ASY FAVA Hoje &
/‘*@"Pao L}E}LH“ Bacillus sp. PN33  [4]3} ®] 523k A%

1.217
g 1.01 31
2
D
bl
T o8l =
8 I 2{ 5
5 06 91 =
2 g
kS 815 | §
£ 0.4r <
S o
:g’ o2t ——0— Cell growth
[} & Activity
(] —&— pH

4 812162024 30 36 42 48 54 60
Culture time (hours)

Fig. 1. The profile of pectinase production during culti-
vation of Bacillus sp. BS-214 in the shake flask
culture.
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Table 4. Effect of carbon sources on the production of
pectinase by Bacillus sp. BS-214

Carbon sources Cell growth  Relative activity

(0.5%) (O.D. at 660 nm) (%)
None 0.70 20
Pectin 1.20 87
Polygalacturonic acid 1.35 100
Inositol 0.64 25
Lactose 0.60 20
Saccharose 0.23 27
Dextrose 0.50 20
Sorbitol 1.00 32
Arabinose 0.51 17
Mannose 0.56 14
Maltose 0.68 23
Galactose 0.54 18
Ribose 0.56 15

Cultivation was carried out at 40°C for 36h in the medium
containing 0.5% carbon sources and 0.25% yeast extract.

Table 5. Effect of polygalacturonic acid concentration on
the production of pectinase by Bacillus sp. BS-214

Polygalacturonic Cell growth Relative activity
acid (%) (OD. at 660 nm) (%)
0.5 1.35 80
1.0 1.50 100
15 145 90
20 1.40 8

Cultivation was carried out at 40°C for 36h in the medium
containing 0.25% yeast extract.
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Table 6. Effect of nitrogen sources on the production of
pectinase by Bacillus sp. BS-214

Nitrogen sources Cell growth Total Activity

(0.5%) (O.D. at 660 nm) (unit)
None 0.13 200
NHNO; 0.20 300
NH4Cl 0.22 100
Tryptone 0.80 2,300
Yeast extract 1.20 2,900
(NH,)2504 0.70 2,000
Peptone 0.45 1,700
Skim milk 0.68 1,700
Beef extract 0.62 2,100
Casein 0.40 1,800
Malt extract 0.32 50

Cultivation was carried out at 40°C for 36h in the medium
containing 1% polygalacturonic acid and 0.5% nitrogen sources.
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Table 7. Effect of yeast extract on the production of
pectinase by Bacillus sp. BS-214

Yeast extract Cell growth Relative activity
(%) (OD. at 660 nm) (%)
None 022 5
0.05 0.72 18
0.10 0.94 25
0.25 1.08 100
0.50 125 84
1.00 1.32 79

Cultivation was carried out at 40C for 36h in the medium
containing 1% polygalacturonic acid.

A B

Fig. 2. The optical microscopic photogram of pectinase-
treated (A) and untreated (B) Edzeworthia papyrifera.

ot
F Az FF F& FE £ A A
E

°) &5

Vol. 10. No.1(2000. 2) / 105



A7

of
op
B
of

Q
&

ob

tlo rir

O..\.;

o
g} AN ESORRE E& pectinase B4
TFE %El, TR AAGUTE #3HA
pectinase®] 4 £ AEsIAth Zd ddlolAM A3
§—°‘:/~]E 100 EHE pectinase B4o] 2 6
12} Adsa, o] dF "011/‘1 A28 M
AW sle] BS-2142 Wiyt BS-214 739 3
, Ay3leA 52\}3}01 548 A7} Bacillus
s Ak Bacillus sp. BS-2149] wi¥EAJ 3} pectinase
HAES An, €% 40T, pH 85, wekA|7F 36
4] A4 Fasgch 7o A5% Ba
HozA 1%
A 025%9] yeast extract7} 7 Aget
T A AdE Bho % AT Ad
2 2a)s BRI

RAHURY o] 2

sk

£

u}r =] :m
oft ro N Morfr £ orR

RS 11

= [e]
54&

A e AT 11
& =
o N

fu

P.

F%=9 polygalacturonic acid

Ik

b

rek

Ho

1. Bertheau, Y., E. Madgidi-Hervan, A. Kotoujansky and
C. Njuyen. 1984. Detection of depolymerase isoen-
zymes after electrofocusing or in titration curves.
Anal. Biochem. 139, 383-389.

2. Christensen, T. M., J. E. Nielsen, ]. D. Kreiberg, P
Rasmussen and J. D. Mikkelsen. 1998. Pectin methyl
esterase from orange fruit: characterization and lo-
calization by in-situ hybridization and immunohi-
stochemistry. Planta 206, 493-503.

3. Kester, H. C. and J. Visser. 1990. Purification and

106 / 873353

2
o
Ein}

10.

11.

o
o
=
ey
of2
e

characterization of polygalacturonases produced by
the hyphal fungus Aspergillus niger. Biotechnol. Appl.
Biochem. 12, 150-160.

. Kim, J.-C,, H-Y. Kim and Y.-J. Choi. 1998. Production

and characterization of acid-stable pectin lyase from
Bacillus sp. PN33. ]. Microbiol. Biotechnol. 8, 353-360.

. Pilnik, W. and A. G. J. Voragen. 1970. Pectic sub-

stances and other uronides, p. 53, In Hulme, A. C.
(ed.), The biochemistry of fruits and their products, Vol.
1, Academic Press Inc.,, New York.

. Rombouts, F. M. and W. Pilnik. 1980. Pectic enzymes.

Microbial Enz. and Bioconv. 5, 227-230.

. Sakai, T., M. Sawada, T. Katsuragi and K. Toumura.

1989. Possible role of cell wall mannan in the
secretion of the protopect insolubilizing enzyme of
Trichosporon penicillium. Agric. Biol. Chem. 53, 9-18.

. Sakai, T., T. Sakamoto, J. Hallaert and E. ]J. Vand-

amme. 1991. Pectin, pectinase, and protopectinase:
Production, properties, and application. Adv. Appl.
Microbiol. 3, 233-237.

. Schlemmer, A. F,, C. F. Ware and N. T. Keen. 1987.

Purification and characterization of a pectin lyase
produced by Pseudomonase fluorescens W51. J. Bacteriol.
169, 4493-4498.

Sneath, P. H. A. 1986. Endospore forming Gram-
positive rods and cocci. pp. 1104-1138, Bergey’s manual
of systematic bacteriology, Vol. 2, Williams and Wilikins
Co., Baltimore.

Tsuyumu, S. and A. K. Chatterjee. 1984. Pectin lyase
production in Erwinia chrysanthemi and other soft-rot
Erwinia species. Physiol. Plant Pathol. 24, 291-302.




