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The isolation of cellulase producing bacteria from paddy field soil samples

in Phra Nakhon Si Ayutthaya province
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Abstract
The objective of this research was to isolate cellulase producing bacteria from rice paddy soil samples in
Phra Nakhon Si Ayutthaya province. Soil samples of rice fields in five districts, namely Bangzai, Bangban, Tharuea,
Phachi and Wangnoi, were used to screen for cellulase producing bacteria by serial ten-fold dilution method on
cellulose-degrading culture medium. The bacterial colonization showed in the range of 1.06-6.87x10° CFU/g, and

twenty-six isolates of bacteria were isolated. Morphological characterization of most isolates was gram-positive rod-
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shaped bacteria (80.77%). The results of cellulase production test on carboxymethyl cellulose agar were found that
only four isolates (15.38%) produced cellulase, which a halo zone around the colony larger than the zone produced
by positive control bacteria, Paenibacillus curdlanolyticus strain B-6. The isolate PC-C-1 had the highest halo zone
size (2.56+1.03 centimeters). Moreover, the rice straw degradation test of isolate PC-C-1 in nutrient broth added 5%
rice straw at 1x10° cell/mL showed digestion of rice straw up to 64.80%. These results can be used as preliminary

data for further studies of the practical application in rice straw degradation by bacteria, which is an agricultural

waste reduction in the future.

Keywords: bacteria, cellulase, extracellular enzyme, carboxymethyl cellulose agar (CMC agar)
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Table 1 Soil sample characteristics.

pH aasAumtieneg lutag 4.5-7.0 qauviEdamNI
Lfﬁﬁyﬁ (Hamarashid, Othman, & Hussain, 2010;

Toysa, & Hanninen, 2017)

soil samples soil physical characteristics
sampling location (sub-district/ district) rice varietie texture pH
1. Phra Khao/ Bang Ban (BB) Pathum Thani RD41 clay 5.49
2. Bang Sai/ Bang Sai (BC) Pathum Thani RD57 clay 5.16
3. Kra Chio/ Pha Chi (PC) Pathum Thani RD61 clay 5.45
4. Pak Tha/ Tha Ruea (TR) Pathum Thani RD57 clay 6.43
5. Lam Ta Sao/Wang Noi (WN) Pathum Thani RD31 clay 7.10

2. wuansalaldianniAuainisalunis
HRUARELLTARIAN

ANNNNIANHIU AL N9 AUIAURDTIE N0

4 5 8108 NWINNTAALLNLAZIN AN LLIAT ¢
fqeREN1T ten-fold dilution spread plate method
UUMNTUERINE CMC agar T9RdIUNaNTDY
Lmq‘lmiugﬂmm carboxymethyl cellulose Taazl
2 a o = a al o

fayanasnaesannulalaiiuuafiBouazaiuon

a Al al' P ) o \ a

wupfiGelalnaniuanliannuraziantemiu
(Table 2) InediaganisiasnyaasialatuuniBeuu
Auamnsag] o 1.06-6.87x10° CFU/g (Table 2)

=2 o Aa A = a
IRITUIUVIDNLLANLTHUNWUNNITEATUUURINURINNT

'
o

dgl dlgl = % o 1 a v 1
wausadeaiuanliansaed1esduundialuisas

v
s

o v a o :; d’j =
anauudAlnaLAsaiu atlEunueaglalall

a a

p A o o \ o a ° LA
LLANL EI‘V]LLﬂﬂiﬂ@qﬂmQﬂﬂqﬁﬂuiuﬂqL.ﬂﬂ'Vl']L?’ﬂN

=

15110449M14nAD 7.37x10° CFU/g WATWLIATWIL

al

a o '

% A ° A
u@ﬂﬂqmiumum‘ﬂﬂwfmﬂﬂﬁLﬂ@‘LIN‘LIW@‘VIN

auaulalatiiies 1.06x10° CFU/g walieninis

AANGNUIDIULAT TUANNAN BT AN NN B U
wazANLANF1seIdugueesialatinilsing

NIIRTTYLUANUBINNT ANNNTNIANGUUAZAALADN

o '

Taladdudounuusazngulfanuouson 26

v v
v aa

lalaan (Table 2) i9iifiansainAINUaINuans

al al = v (% ] a

vasnua By lelnanivanlfaindaatnemuann

1 o = o o o = :; dl
wiazanalANEnTuALa1uniaTatianu e
o v 1 A a a =ﬂ| v dl
Uuld nanake uuanGelaloaniuanlfininiga
1FanFaasinefuanaunedng a7 lalaian
sogaaNusneu1una (6 lalaian) a1wne

a

n1a (5

=

lalgian) anevinEeuazatiasls

1
= ' o

wuaRZeldanuanlalaaniwinduse 4 laloan
= o o P o

TIRRAARRIAUNITIAEABUNTNRYEY Lu, &
Mosier (2007) Nnanafeta9rasA1Aduilunge-
frafmnnzanlunisasienlaiuaznisiia
Aanssunistiasvaieulidinagiaauuannisng
asAlsznavmestagias (CMC agar) 109uuAiiEe

aglutag pH 4-8 (saandesiudagyanisdnumn



RMUTSB Acad. J. 8(2) : 165-175 (2020)

169

Al (Table 1) siaflazflunsnnarureaeilnd

a dl v U ) 2 dl %
afinnaseuazaeaeengueniaad nnu'ls
WAINUANEAINAIUINRDNFN NRBUTEIRT 28

avAdsznauigaglaa Tuansias) lu (Thanonkeo,

1995) WATABINNITI2UIUDINIALDIAUN

a

LANNZANARINABANITLA

al

P aa
TUABNLUANLTENH

<

Aanssnlunisasraenlaisinanald (Mawadza,

Rahni, & Bo, 2000)

Table 2 Colony counting and isolates from soil samples.

soil samples colony counting (CFU/g) isolates
1. Phra Khao/ Bang Ban (BB) 1.06x10° 6
2. Bang Sai/ Bang Sai (BC) 1.95x10° 7
3. Kra Chio/ Pha Chi (PC) 1.40x10° 5
4. Pak Tha/ Tha Ruea (TR) 7.37x10° 4
5. Lam Ta Sao/Wang Noi (WN) 6.87x10° 4
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Table 3 Morphological characteristics of bacteria isolated from soil samples.

bacteria isolates cell shape Gram's stain
BB-C-1, BB-C-2, BB- C-3, BB-C-4, BB-C-5, BB-C-6, BS-C-1, BS-C-2, BS-C-3, rod positive (+)
BS-C-4, BS-C-5, BS-C-6, BS-C-7, PC-C-1, PC-C-3, PC-C-4, PC-C-5 ,TR-C-2,

TR-C-3, TR-C-4, WN-C-1

PC-C-2, TR-C-1,WN-C-2, WN-C-4 rod negative (-)
WN-C-3 coccus negative (-)

Figure 1

Morphological characteristics of bacteria
isolated PC-C-1; (A) morphological of

colony, (B) Gram'’s stain and cell shape.
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Table 4 Cellulase activity of bacteria isolates.

clear zone (centimeters) +

isolates

standard deviation (S.D.)
control 2.10+0.14
PC-C-1 2.56£1.03
PC-C-5 2.22+0.95
TR-C-1 2.13+0.96
TR-C-2 2.45+1.51

Figure 2 Cellulase test on CMC agar and the

halo zone around the bacteria colony.
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