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Cellulase and Xylanase Activity of Compost-promoting Bacteria Bacillus sp. SJ21

Pyung Gyun Shin and Soo Jeong Cho'*

Division of Mushroom Research, International Institute of Horticultural & Herhal Science, RDA, Suwon, 441-707, Korea

lDepartment of Pharmaceutical Engineering, Gyeongnam National University of Science and

Technology, 150 Chilamdong, Jinju 660-758, Korea

In order to isolate thermophilic compost-promoting bacteria with high activity of cellulase and xylanase, spent
mushroom substrates with sawdust were collected from mushroom cultivation farm, Jinju, Gyeongnam in
Korea. Among of the isolates, one strain, designated SJ21 was selected by agar diffusion method. The strain
SJ21 was identified as members of the Bacillus lincheniformis by biochemical characteristics using Bacillus
ID kit and VITEK 2 system. Comparative 16S rDNA gene sequence analysis showed that strain SJ21 formed
a distinct phylogenetic tree within the genus Bacillus and was most closely related to Bacillus subtilis with 16S
rDNA gene sequence similarity of 99%. On the basis of its physiological properties, biochemical characteristics
and phylogenetic distinctiveness, strain SJ21 was classified within the genus Bacillus, for which the name
Bacillus sp. SJ21 is proposed. The cellulase and xylanase activity of Bacillus sp. SJ21 was slightly increased
according to bacterial population from exponential phase to stationary phase in growth curve for Bacillus

sp. SJ21.
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Bacillus 45, Clostridium <, Pseudomonas
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Cellulomonas <, Xanthomonas <5, Pectobacterium
carotovorum, Streptongyees <5, Thermomonospora <5, Trcoderna
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bacillomycin?} -2 A4 FAEES AR d&E
of Al WAL 7]ofeE 4= 910 (Nakano et al., 1996;
Regine et al,, 1985; Roongsawang et al,, 2002; Vanittanakam
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el aylanasel= AHARES) olg4] FTNE i) Wt
aio|th wepa JdEsjA E221 cellulose, hemicellulose,
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HiAe] Eujsle] Wad 47 R AU B
o7 AT AN AfFolHAl AufsTtolA g
£ 3 uiXZHE cellulase?} xylanaseS FA|of| £H|
She ngES Hel- S5 Helio] AATH: collulase

9} xylanase?| E4S ARSI

Ob‘l—/\ Olo |=g=

23S 4~ A= cellulase= &AF

Cellulase?} xylanase &

Hl5o] 3t 55 &elshr] flsto] e <l 2|99
AfEol Al Aufs7t=iE f7lE el 2 AsolH
Al g 3 RS RS ASolHAl = 5 ulA|
of S48k mBES T viAl 1 g& Hatol A
3lo] 10°0.2 3438t T trypticase soy agar (TSA) 1A
i zjol] =kt thy 50T oA 36417t B¢t viokste] Hg]
5}@“’% et 5 FAlel =H|s)

H|AYE-S carboxy methyl cellulose (CMC, Sigma—Aldrich,
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% 1.5 kboll 3= THE PCR purification kit (Qiagen,
USA)E ARE-31o] AAISH tf2- Macrogen (Dagjeon, Korea)©||
olgste] EAEI9 o 11 Hil= GeneBank®| 5533t
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genomic DNAS 94 CojlA] 587 HAAIZ]l F 94Cof A
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Table 1. Cellulase and xylanase activity of the isolated
strains from spent mushroom substrate. The activity ratio
was calculated from clear zones formed on LB agar plate
containing CMC or xylan as substrate and incubated at
50C for 36 hr.

Activity ratio

Isolated strain

Cellulase activity

Xylanase activity

SJo3 1.6 2.0
SJo7 - 1.8
SJ09 1.8 1.5
SIt1 1.5 -
SJ15 1.0 -
SJ21 24 1.9

0.005

36

51

b S A Al
et Heli smie] Bejy 54L
272 TSA TAMAGIA] 36417 5
S8 AR A3 HYat SJ21E Gram®d {EOIRIH
Hald s9210] WS BEAL Bacillus 1D kit?} VITEK 2
systemE ©]&3to] BASIH O Bacillus 1D kit=® EA%H
Ay} RS B lincheniformis?} 95.76%2] probability<
UEFSIAL VITEK 2 systemo] <JgH E/“ﬁ.q—oﬂ/\iE B
lincheniformish SAFEE ABKEYR B4S Urehyelch,
2|4t SJ213} B lincheniformis, B, subtilis®) ’}Ei}iﬂ"ﬁ}
EAL v|wst Ayt= Table 29 Wel At Bacillus ID
kite} VITEK 2 systemof| 2Jgt He|at SJ219] A3tk 2l
EANS £ RH B8+t SJ21 arabinose, cellobiose,
mannitol, mannose, raffinose, rhamnose, salicin, sucrose,
trehalose, xylose, adonitol, galactose, methyl—D—glucoside,
ONPG, arginine, citrate, nitrate 5o 3l
UERJ IO inositol, sorbitol, methyl-D-mannoside, inulin,
melizitose, indole, arginine, VP 5of tjajr= SRS
Uepp s

welte] A FATAIE AR $18ke] 16S rDNA
H7IMBS AR A et SJ21E B subtilis?} 99%
9] AF5/de eEhiglen Fel+t9] 16S rDNA |74 Fat
GeneBankol| 525 #3529 16S rDNA ¢7|4<EL =
Slo] ARt Alse= Fig, 10| YERASIHE Bacillus -2 t
et eHoll A ZAE st AED o 7] wiwel
Zoll et & ool 2 AltSE 16S rDNA Q714 Y

52 Bacillus subtilis C10 (JN054738)
Bacillus subtilis XW-2 (GQ305125)

30

Strain SJ21

58 I— Bacillus vallismortis A6-9 (JF496357)

L Bacillus vallismortis WAS3-1 (JF496511)
58 Bacillus amyloliquefaciens XH7 (CP002927)

0 Bacillus amyloliquefaciens M69 (GQ340480)

87 Bacillus sp.BIHB 332 (FJ859701)
{ Bacillus sp. Y-6 (GQ141631)

Endophytic bacterium MD3 (HM160161)

Uncultured Bacillus sp. (HM152674)

Fig. 1. Phylogenetic relationships of the isolate SJ21 and other closely related bacteria based on the partial 16S HDNA gene
sequence. The branching pattem was generated by the neighbor-joining method. Bootstrap values (expressed as percentages
of 10,000 replications) are shown at major branching points. Bar, 0.005 substitution per nucleotide position.



Bacillus sp. SJ210] &H]3}= Cellulase?} Xylanas 839

Table 2. Biochemical characteristics of strain SJ21.

Reaction'

Characteristics -
B. subtilis Strain SJ21 B. lincheniformis

Arabinose + + +
Cellobiose + -
Inositol

Mannitol
Mannose
Raffinose

Rhamnose

+ 4+ + 4+ o+

+ o+ o+ 4+ o+

Salicin
Sorbitol

Sucrose

+ o+ + + o+ o+ o+ o+ o+ o+

Trehalose
Xylose
Adonitol
Galactose
Methyl-D-Mannoside - -
Methyl-D-Glucoside + +

Inulin + - -

=+ 1 1
+ o+ + o+ o+
+ + 4+ 4+ 4+ o+

Melizitose -

Indole - - -
ONPG +
Arginine -
Citrate +
VP - - -

Nitrate - + +

+ o+ o+
+ o+ o+

+, positive reaction; -, negative reaction.

oA 100%2] 5/dS HEERE A= te $o2 2
FE = o (Seki et al., 1978) EEldk SJ21%E 16S
rDNA G71AME EAox&= olu] RUE B subtilis®}
99%2] e HAAT A -Aysietd S =
B, lincheniformiso| 77k A4S VER AT

Bl sJ219] Ae)A - ysela EAJTL 16S rDNA 97|
AY BAS FT AESH SATAS Sl Rel

SJ21-S Bacillus sp, SJ21%2 FAEYct UWEA O R Bacillus

& ot et PHEAS ohg Bulehe xS
Asto] ohoel SHol e AYES 5= Q7] kel Helt
SI21% HeE Atz {7180 Euistel] (-85

AEAtdol 2 4 Q& Aotk

Ho] g8o] &4 A = Jgke 0.5% CMC
T xylano] ZHzF 7182 H71E LB AR o] Haldt
= A& the 36A1KF Bt Hiekshd 1 17J HHo g

215 werole] AT DNS BT

o] =43} cellulase?} xylanase EAJ2] AMlA|
sto] =1ttt (Fig, 2). Cellulase g2 w2]+t0]
gol weh thg ] FuknE F48 Frlern
7ol ekl Eagol © ol Z7RIA e Ao,
o™ xylanase TS t42Al] 27158 442
o7 F7ste] tasA7] Sl i de UEhA .
o] AT Bacilius %o] Bl SAB1E Re|fio] 3
A pAEY FAY HEe A&Her Frkskal A
7le] E=gdshd FfgAdS Yebdtk= Kim et al. (Kim et
al,, 1995; Kim et al,, 2004)9] H 11} AX|5}c]
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Fig. 2. Growth and enzyme production of Bacillus sp. S)21. The Bacillus sp. S21 was growth in LB medium with 0.5%
CMC or xylan at 50C for 36 hr. The cell growth was determined by measuring ODgy of cell culture. The enzyme activity

was determined with the culture supematants.
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Cellulase®} xylanase #-H]%50] =31 1124 Hoz7]
Alets 2st7] flste] 15 QIR AfgolHAl A
e o 25 e AfFolHal 22 & HiRE SRSk
AfEolAl 42t & Hix|=HEE 23F° —7—% =5k
O o] & cellulase?} xylanaseS =s
2 2= Adsle] sl tgﬂgs}Ml:}, Bacillus TD kit®}
VITEK 2 systemE ©]-85to] Eelat SJ219] Y223}
shA EAS ZARSE Ad; Bt SJ212 B lincheniformis
o} gAKSH EAS Yehfiglon 16S rDNA @714Y B4
Ao X= B subtilis®t 99%°] “FE/dS HERRIH. ©]
o} Zro Ay E3515to] Baldt SJ21S Bacillus sp, SJ21
2 A=} —rﬂ—"n'-O] Hulsl= cellulase9]- xylanase
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