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Abstract

The objectives of this study were to isolate and screen for cellulase, xylanase and pectinase
producing microorganism form the gut of Tenebrio molitor. In this study, screening of cellulase,
xylanase and pectinase producing microorganism by serial dilution and selective plating technique.
The results showed that at least different 11 isolates of microorganism were be isolated from the
samples. Only 6 isolates were able to produce cellulase, 9 isolates exhibited to produce xylanase
and only 2 isolates indicated to produce pectinase. The enzyme activity assay indicated the highest
cellulase, xylanase and pectinase producing strain was MW-I, MW-IV and MW-IX, respectively.
The enzyme activity assay revealed that the cellulase, xylanase and pectinase producing -isolated
bacteria strains were 1.150, 0.544 and 0.934 Unit/ml respectively. Molecular identification
of 16S rRNA gene indicated that isolates MW-1 was similarity Enterococcus spp., (98%)

MW-IV was similarity Staphylococcus spp. (99%) and MW-IX similarity was Bacillus spp. (98%)

Keywords: Tenebrio molitor, Cellulase Enzyme, Pectinase Enzyme, Xylanase Enzyme
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16S rRNA gene
MW-| UIn Ny Enterococcus faecalis + + -
MW -l U Yiouas Klebsiella pneumoniae Klebsiella | + . N
MW -1lI U Yiauas pneumoniae + - +
MW -IV UIn Ny Staphylococcus gallinarum - - +
MW-VI UIn Ny Staphylococcus sciuri - - +
MW-VII UIn Ny Enterococcus faecalis - - +
MW-VIII uIn  nNay Staphylococcus warneri - - +
MW-IX 1N veuen Wuwduansenng Bacillus subtilis - + +
MW-XI 10 vieusn dses Brevibacillus  borstelensis + - -
MW-XII au Viaui?u Enterobacter cloacae + - +
MW-XIIl UIN viausn Bacillus subtilis + - +
wnowma: + wanofla S9la (Clear Zone) wiafinainaiowlesd
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16S rRNA
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\Ta Klebsiella pneumoniae (HG419656)
fouar 99 Wauvafi3elelatan Mw-IIl
fianulndifusiuide Kiebsiella pneumonia
(HG419656) $aua: 99 Wauuafiisy lolaian
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% ’ 6Q392051; Brevibacillus borstelensis (99%)

MW-cell-12

‘.xrsoysm;
9
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fulBla Staphylococcus sciuri (AY820254)
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Staphylococcus warneri (KF009881) 388z 98
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76 L KF003881 ; Staphylococcus warneri (98%)
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n Wexy-T
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a Wexy13
Hi216569 ; Bacillus subtilis (99%)
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0 1KC540828 ; Bacillus subtilis (97%)

Mny 12
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95 HG416956 ; Klebsiella pneumoniag (99%) oo -
71| M-y
TIHG416956 ; Klebsiella pneumoniae (99%) 3 W3
95 || HG416356 ; Klebsiella pneumoniae (99%
01 711HG416956 ; Klebsiella pneumoniae (99%,
n. L — U
100 ,7 MW-Pec-1
L KF571467 ; Enterococcus faecalis (98%)
MW-Pec-9
L KC540828 ; Bacillus subtilis (97%)
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18,24 77lugs Wan1INAFEUAINTINVE
ouladfigagiagwudn laloian Mw-I
(Enterococcus faecalis) lWwanagaufanssa
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(Staphylococcus gallinarum) ffansuues
Lauvlﬁﬁﬁvlmmmagaﬁqmwhﬁu 0.544 Unit/ml
Iﬂﬂlﬁwagaﬁqﬂlufﬂmﬁ 12 AansIvaes
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(Bacillus subtilis ) Tinanagaufanysuiamw lnal
gaﬁq@mhﬁu 0.934 Unit/ml I@Ulﬁwagaﬁq@
lugalusdl 18 (nwit 3)

A Cellulase
1.5
£ 1.01
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= B3 M-Il
2 = Mw-i
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T s : S MW-XIII
w5 g
AaaAa o A o &
n: uuafiFodwan 6 lalmanfiasewlsiimagias
xylanase
B
0.6- MW-I1
MW-II1
= MwW-Iv
oo MW-VI
MW-VII
MW-I1X
= B3 MW-VIII
£ 0.4 MW-XI1
= £ MW-XIII
=
£
i
g
x
i

9 WUANISIF 1IN 9 b lmanN a3 9Law ks brata

69



JNsaIsumdNeNdaAsunsUNsIlscy (anundnenmaasiainalulad) UR 9 auuR 18 nsnOAY - sudAy 2560

C Pectinase
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lwnavandemsadaawlodloaus uas
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a A 6o Aq o '
faRunidiman 2 lalaanfnlwwavuinda
MIFFIILOW T NARLUE NANIITNARDIRLRA
I ABIN NI VLN A UDIRITVDIN IO UUN
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SwuanT MathsmnnuuewIwLLTaLLAfSY
mu’ngﬁm%a Bacillus sp., Enterococcus sp.,
Brevibacillus borstelensis, Klebsiella sp.,
Staphylococcus sp.UN3THa LRz fINULTa
Enterococcus faecalis U Enterobacter
cloacae dadwifauuafiiofifsnssnu
L'flumjuLLUﬂﬁL%Uﬁwuvlm“lm:numaLaummi
299807 Gegeangosnun1sAnslunany
0w Anvinsansanuideuuefidefats
taulodlunisennisvesnuanlanarasia
Fesulnaidwgefinyldluszuomaiuerms
va9fa g lU 1w Bacilus sp. Aeromonas
sp., Citrobacter freundii, Enterobacter sp.,
Erwinia sp., Klebsiella pneumoniae, Proteus
vulgaris, Pseudomonas. fluorescens, Serratia
liquefaciens, W8 Aeromonas sp. [10-12]
Laznan1ssunnigelagnisasiageuin
16S rRNA wudtaelaloan Mw-1 fe

Enterococcus  faecalis, loloan Mw-II fa
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Klebsiella pneumoniae, lolaian Mw-1II
Ao Klebsiella pneumonia, lolaan Mw-
IV @8 Staphylococcus gallinarum Jalaan
MW-VI fa Staphylococcus sciuri, lalaian
MW-VIl @8 Enterococcus faecalis, VLaIGnLa‘ﬂ
MW-VIII g Staphylococcus warneri, lalaian
MW-I1X @8 Bacillus subtilis, laloian
MW-XI @& Brevibacillus borstelensis,
laloian MW - XII @@ Enterobacter
cloacae uazlalaian MW - XIll fa Bacillus
subtilis luns@nmitle primers As1w150
$unnigafidaunarnnanglaiinadnsd
mandwIuin 165 RNA d9ldSunis
ﬂgﬁ]ﬁuﬁ'giwm&mnmamqunmﬁm‘hmuﬁu
165 rRNA nuuafliieldgelanasauaga
luﬂﬁg'&l Bacteroidetes: 89.2%,
81.4% uag
90.6% [8]
asi’m"lsﬁmm%aﬁﬁwLLuﬂ"l@Tﬁamﬁaan'ﬁwan'ﬁ

Alphaproteobacteria:

Gammaproteobacteria:

ATz lueuing LTUQUENTANIT AL
gnsmmnnzavlunisudaenlod sau
ﬁtdé'ﬂwm:"uaaﬁuﬁmuqumm‘?nmu%ﬁ
Lﬁal‘ﬁuﬁﬂuLﬁuuﬁugﬂuiagmﬁaﬁuﬁmnéa
ﬁiﬁawauﬂumnﬁuﬁ:‘lmj LAZHNANNINARAL
Aansuzasawlod woi @elelsan Mw-I
(Enterococcus faecalis) lWnanasaufanssa
mu"tmﬁmagmag&ﬁqmwhﬁu (1.150 Unit/ml)
Fo'laloian Mw-1v (Staphylococcus
gallinarum) Iwnanagaufanssuianlosd
"l,fﬂml,uagaﬁqmﬂﬁu (0.544 Unit/ml)
waz loloian MW-IX (Bacillus subtilis)
Wwamaa‘uﬁﬁmiiuLauvl,snﬁl,waal,uagaﬁg@
Winu 0.934 (Unit/ml) dafasanfanTsw
sastowlmivsaruriaduonldanszuy
NIILAWBIRITVRIRBBUUNTLLANLT Y
ﬁIﬁﬁanssmau"lsnﬁﬁv'ammﬁmﬁgo W
gsnTuiitiannaseuiuaszdanusume

' & e ' s
Gotawley waziauloainuaasaanluuaazs
naegluszaunlndidssiunniisaaifiiu
A & o A A
sarudulyldfinsuaaseanvesiiuiiningu
138319 W T A NITLRAIDDNARDALIAN
(Constitutive Expression) [13]
a v s;’ = = :!1’ v dl'
wIumdunisdnewiiosdn tNana
o oA a A eda A A

LIN1IN1IAaLRENAUNTI N3z ENnTnw
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lwaudug 11w A1sAnwIgAIIENRNNL

o a U A/ dl v
FUAIMTUNITRTISaw NNt Tanuen e
s’m'ﬁ'aé’ﬂwmzmaaﬁuﬁﬂauquﬂwsas”wa
Lo Lara] ﬁaﬁl,ﬁmﬂwﬁa;ﬁgaém%’umsﬁvﬁm

o oA & A a &

lunsratdeniefiwanzanlunsndaLamw o
watlszgndltlunududng deld

fAindinaswuszAe
uwmwu%%’mluﬂ%af:vlﬂ”%'umsaﬁumgu
Fununniuiainmay awineasnnsn
UNFIUINNUGANUUNNTIIHANYNTAEAT
uniInersennem Uszsnd 2555 uac
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