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Screening of cellulolytic bacteria isolated from Dun Lamphan No-hunting Area Maha

Sarakham Province using Gram’s iodine method
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mindalenlaiizagaalasi® Gram's iodine U#a1%1IUT9 Basal medium (BSM) wuniuuefiZsRaansanaaan
VLGﬁiTLBﬁQQLaaVLﬁﬁGéu 557 laloian ijaﬁ'lmnﬁﬂmﬁwmwmmmlumm’aﬂmagﬂaa lagmsienzhaunis
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Abstract

Cellulolytic bacteria are a group of bacteria that can produce cellulase for hydrolysis of cellulose, a major component
in plant cell wall, into monosaccharides. This group of bacteria has a high growth rate and produces more complex
cellulase than that of fungi. In this research study, 36 samples of soil and plant decayed collected from Dun Lamphan
No-hunting area, Maha Sarakham province were subjected to isolation of cellulolytic bacteria by using serial dilution
and spread plate technique on nutrient agar medium. As found in this study, 763 isolates of bacteria were obtained.
The ability of bacteria on cellulase production was tested by Gram’s iodine method using Basal medium and the results
showed that only 557 isolates were able to produce the cellulase enzyme. Comparative study on hydrolysis capacity
(HC) of the bacteria was determined based on the ratio of diameter of clear zone and colony. The results found that

5, 366, 167 and 19 isolates of cellulolytic bacteria showed HC score at the level of 1, 2, 3 and 4, respectively.

Keywords: screening, cellulolytic bacteria, cellulase, hydrolysis capacity value (HC)
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kham Province 2



MsUSIUMIBNNIS “UHBNENdaumaNsmuade ASIA 117 \q RC#11 |
The 11" Mahasarakham University Research Conference I M= | 185

o S 912
N13AALLANLLUANLIY

ihdmetsduuaniaslulififivins Hnamng @

a ° A ' o Y )
2-8 a4ANTALTER HINL30919 10 W0 easiinaudaae
Ve LLa:@@msa:maéhamaﬂ%mm 0.1 UaRanT Un
81%13 Nutrient agar (NA) (Beaf extract 3 nTu Peptone 5
N3, NaCl 5 n3w, Ju 1 n¥u diudiunasdioiinau 1000
Jadaa9) INRuaIezanL@l88d arsuviainge (Spreader)

'
¥ o

ARIMITLRLILT fl_iSJﬁﬂ%LW’]zL%aI%@TﬂNL%Q@’J‘UQ&J

—2

U

aunNAN 28 asrmaLbaa (wian 48 Fla9 AaLFan
WUANITINT AN B LANGNIA%  LRUBLATNITa879 T
013 iwBes (Slant) uazifivlugaiuquannnif 2-8

I TALTHR WNalTlumInasausell

nmsaadanuuaiiFefinaneunlsdisagas

Tag33 Gram ‘s iodine (FauLdasan')
inziasanuafideluans Nutrient broth (NB)
\Junm 16 Falus Saenududuvesgauuaiieliiien
iU McFarland No. 0.5 dgtaiasiaanuduuasuss
(spectrophotometer) ‘71 625 nm WUARIIAZABLLATILE
JUWAIWNT Basal medium agar'® (BSM) (NaNO, 2 N3,
KCl 0.5 n3u, KHPO, 1 n3y, MgSO_.7H O 0.5 n3y,
proteose peptone 2 N3, ‘g”u 20 N3N UA carboxymethyl
cellulose sodium salt, CMC 0.5 5% ) U3u1a3 5 lalasaas
ﬂuu,uﬂﬁL’%ﬂuﬁﬂumuquqmﬁgﬁﬁ 28 a9enLaaLTR 1
1281 48 2109 1Hiy Gram's iodine (KI 2 n3w, 1 1 N34, 1
na% 300 URRENT) ﬁ%m%'umaaummamLau"lfnﬁwmgma
asluauemnsiasade 3 Iaaans udaaensliiunm 3
fiv 5 wifl gasazawlelafiueandisnaaanaa ¥inms
Jianzinansialatlads lasTasnsialoula (Clear
zone) MAaTuuazineldundumananusun ol
mslalaslada (Hydrolysis capacity value) 3nn&unns (1)

axun1s nstalaslada (HC)

drmslalaslads = idudaudnansloula ecm) (1)

£ [l 6 = a A
wwehgudnaszaslalafiuuaiisy (cm)

LN NTIATLALAT HC
17 =1.01-1.09
2 =110-2.00
3 =201-3.00
4 =3.01-4.00

HAN1TIBUAILATIZINE
nMIdaueNBauuAiiSy
nnnsiiumasrsdukaziasluladlaaulsd Tu

ﬁuﬁmaamﬁ’méné’mfﬁn@uéﬂﬁu Fuficndie e Tui

26 FImAN W.61. 2556 Sratnsiiuldnonue 36 dagn

Wdrag1iunAalianuUAfNSYy drunaian1Ilaead

(serial dilution) ULAXMSINALUKAI81WNTLABIE Nutrient

agar (NA) 62837 spread plate §1u1TRAALENLUATILSE

Ieanuasiwin 763 lalman usasiwnuuafiGoica

wenldanursadng g lwwausdaithguiu Jamia

nIR15AN 10 Table 1

Table 1 Bacteria isolation of 36 samples from Dun Lamphan

No-hunting area, Maha sarakam Province

No. Sample Bacteria GPS
ID. (Isolate)

1 1.1 25 48P0288623
UTM1744918
2 1.2 22 48P0288623
UTM 1744918
3 21 19 48P028863
UTM 1744922
4 22 20 48P0288632
UTM1744922
5 3.1 32 48P0288536
UTM 1744941
6 3.2 10 48P0288536
UTM 1744941
7 4.1 25 48P0288627
UTM 1744825
8 4.2 13 48P0288627
UTM 1744825
9 5.1 31 48P0288644
UTM 1744933
10 52 16 48P0288644
UTM 1744933
11 6.1 13 48P0288629
UTM 1744828
12 6.2 11 48P0288629
UTM 1744828
13 71 9 48P0288663
UTM 1744944
14 7.2 22 48P0288663
UTM 1744944
15 8.1 30 48P0288590
UTM 1744913




Table 1 Bacteria isolation of 36 samples from Dun Lamphan

No-hunting area, Maha sarakam Province (Cont.)

No. Sample Bacteria GPS
ID. (Isolate)
16 8.2 15 48P0288590
UTM 1744913
17 9.1 20 48P0288455
UTM 1744947
18 9.2 8 48P0288455
UTM1744947
19 10.1 14 48P0288455
UTM1744947
20 10.2 15 48P0288460
UTM1744937
21 11.1 27 48P0288460
UTM1744937
22 11.2 16 48P0288370
UTM1744906
23 121 32 48P0288338
UTM1744884
24 12.2 27 48P0288338
UTM1744884
25 13.1 28 48P0288347
UTM1744809
26 13.2 22 48P0288347
UTM1744809
27 14.1 25 48P0288445
UTM1744717
28 14.2 21 48P0288445
UTM1744717
29 15.1 9 48P0288442
UTM1744763
30 15.2 14 48P0288442
UTM1744763
31 16.1 36 48P0288519
UTM1744816
32 16.2 25 48P0288519
UTM1744816
33 17.1 35 48P0288571
UTM1744746
34 17.2 31 48P0288571
UTM1744746
35 18.1 17 48P0288572
UTM 1744731
36 18.2 28 48P0288572
UTM 1744731
ket 763
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Lmﬂﬁﬁuvlﬁmnﬁq@ sunnfaldenuuafiSeldinuiu
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AMNNNINARALANMNEINNTD N THAALD W s
imaiasaioantazanglaladiu (Gram ‘s iodine method)
vasdrethanuefizeiidausnlanimuasiwamn 763 lolam
wunduuefidefienumansolunslalaslads anms
Basal Medium (BSM) ‘ﬁlﬁ carboxymethyl cellulose sodium
salt (CMC) iludmisznay S winuuaiizy nanue 557
laloian siwamsidssuifisuszdunslalasladaaa
guMT (1) sansadausnuuaiiseldasusasly Table 2

Table 2 Cellulolytic bacteria isolation from Dun Lamphan
No-hunting Area, Maha Sarakham Province by

hydrolysis capacity score

No. Sample Hydrolysis capacity score (Isolate)
ID. 1 2 3 4
1 1.1 0 19 6 0
2 1.2 2 13 4 0
3 21 1 5 2 9
4 22 0 8 4 0
5 3.1 2 16 7 0
6 3.2 0 3 4 0
7 4.1 0 11 7 0
8 4.2 0 1 1 0
9 5.1 0 14 6 0
10 5.2 0 7 4 0
11 6.1 0 9 1 1
12 6.2 0 9 2 0
13 71 0 2 0 0
14 7.2 0 11 7 0
15 8.1 0 21 8 0
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Table 2 Cellulolytic bacteria isolation from Dun Lamphan
No-hunting Area, Maha Sarakham Province by

hydrolysis capacity score (Cont.)

No. Sample Hydrolysis capacity score (Isolate)
ID.
1 2 3 4
16 8.2 0 7 5 0
17 9.1 0 4 12 1
18 9.2 0 3 3 0
19 10.1 0 4 3 1
20 10.2 0 2 3 0
21 11.1 0 6 10 1
22 11.2 0 4 1 0
23 121 0 16 5 0
24 12.2 0 11 10 0
25 13.1 0 13 4 0
26 13.2 0 12 5 0
27 14.1 0 12 5 0
28 14.2 0 8 7 1
29 15.1 0 6 3 0
30 15.2 0 5 3 0
31 16.1 0 28 5 0
32 16.2 0 12 3 1
33 171 0 33 2 0
34 17.2 0 16 6 0
35 18.1 0 5 4 2
36 18.2 0 10 5 2
3N 5 366 167 19

wudiaaglalafauuafiFusiuam 5, 366, 167
wae 19 laloan Janslalaslada auinmuinITIaunU
mslalaslada (hydrolysis capacity value , HC score) °7i
LU 1, 2, 3 UAT 4 ANEIGU WEAINT L IAT IRTRULARE
szaulu Figure 2
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2 mﬂ‘ﬁ'q@ w366 lolotan uaznslalaslads seau
1 ﬁaﬂﬁqﬂ uan 5 laloian

HC = 3 Sample ID. 17.2.13 HC =4 Sample ID. 2.1.1

Figure 2 Hydrolysis capacity value of the cellulolytic
bacteria was determined based on the ratio
of diameter of clear zone and colony on

Basal medium agar, BSM
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Table 3 Hydrolysis capacity (HC) of the cellulolytic

bacteria at HC score level 4

Sample ID. Diameter of hydrolysis capacity
clear zone (cm) value
mean xsd (n=5)

211 2.59 +0.09 3.21
2.1.2 2.70 £0.09 3.64
215 2.35 +0.08 3.66
2.1.10 2.71 £0.04 3.25
2.1.11 2.55 +0.06 3.63
2.1.12 2.35 +0.05 3.57
2.1.13 2.43 +0.04 3.39
2.1.17 2.25 +0.08 3.19
2.1.19 2.67 £0.02 3.31
6.1.1 2.43 +0.03 3.87
9.1.15 2.52 +0.05 3.66
10.1.14 2.56 +0.02 3.41
11.1.14 2.67 £0.05 3.02
14.2.4 2.36 +0.05 3.50
16.2.22 2.24 +0.64 3.37
18.1.11 2.54 £0.05 3.17
18.1.15 2.19 £0.08 3.33
18.2.3 2.50 £0.03 3.32
18.2.19 2.57 £0.07 3.91

Hydrolysis value, HC (cm)
5 -

4 A

3

: ‘
1 4

0

T T T T T T T sample ID.

N N o
\! N SN > N N
Y N N R S

Graph 1 Hydrolysis capacity (HC) of the cellulolytic

bacteria on Basal medium agar, BSM
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Figure 4

Hydrolysis capacity value of the cellulolytic
bacteria at HC score level 4 on Basal
medium agar A Sample ID. 18.2.19 Maximum
of hydrolysis capacity Value at 3.91 B Sample
ID. 11.1.14 minimum Hydrolysis capacity
Value at 3.02
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