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Chitinase and Protease production from indigenous insecticidal
Actinomycetes varieties
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Tsiea wuindeuerpludedan 8 lelaan Sauanunsalumsdnedlnilefiuawazlsfiea Tnafisveas
a1 7 fu deuerdlufedananisuanedlnilafiuagege 3 dusuuen Ae lelaian PSUACOT5 PSUACO09
uAz PSUAC032 Hendathaulmslivinil 3.45 + 0.1, 3.21 + 0.20 uaz 3.07 + 0.04 WAL uaANFNeaNTa
wennlultdalalnanau etheldtddnmeadn dvsunsaiaeulallsfies nuddenennlusisdai s
lalmian Snsuamelalysieanindifasiu lasdmsaiineaieulalagsoing 2.06 - 3.42 fissazinan 7 5u
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ABSTRACT: Eight isolates of indigenous insecticidal actinomycetes bacteria from rhizosphere soil at Prince of
Songkla University, Hat Yai, Songkhla was studied of enzymatic productions. All isolated actinomycetes bacteria
were tested the enzymatic production of chitinase and protease. At day seven after incubation, three isolates of
actinomycetes bacteria (PSUAc15, PSUAc9 and PSUAc32) were produced high chitinase with enzymatic index 3.45
+0.11,3.21 £0.20 and 3.07 + 0.04, respectively, and high significantly different from other isolates. For the protease
production, all isolates of actinomycetes bacteria showed similar of protease production with enzymatic index value
ranged 2.06 - 3.42 at day seven after incubation.
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L%mﬁuw?ﬁmjmm ARUTETA (Actinomycetes)
unnafBaunsusen fdnsnsndiResiuden
wuldvial udauandanseusioniu ¥ nesls
uln waryadnd (Servin et al., 2008) Lﬂuﬂzg'm%ﬂ
@aum‘?‘ﬁ’ﬁmau%zﬁw%uﬁwﬂ%ﬂiz‘imuﬁlum?
AILIANLNASARINT HAuaNtTR lunsnanansyae
¥ (secondary metabolite) ﬁﬁqwﬁlumﬂi’umm
el fgnuiteuearluledadna Strepto-
myces tendae A1113085719419 macrolide ET‘Llé:'\'i
NTABNATILURILNAY LAZATINANT nikkomycin oR
danasianisdannzflanuaesiuas (Muller et al.,
1981) WLNNTA519413 milbemectin WA doramec-
tin %uﬂuwﬁuﬁ’mm lactone 183 dauanRlLTETa
ana S. avermitilis AAnuanAlunssunawuazls
Angi (Wang et al., 2011) wana Ntz auanmly
Jedagunrnairvenlddvanaeia laun xyla-
nase, cellulase, amylase WAL chitinase W11
(Dahiya, 2006) ilnsannuuaetuiadnfiitatas
Tunnstndlesedinzdne fegneludi dos
ﬂmﬁumiqm@ﬂﬁwmémmﬂ wazkNagNTin
ﬁﬂ’]ﬁ‘z‘\]‘ﬂﬂm‘ﬁuLﬁ@ﬂ’]i‘lﬂ?ﬁyLEUIMLTJ?QIEI%LL‘]J@\?E']J
$749(metamorphosis) @ﬂﬂqmugidimﬂmﬁq%ﬂgu@ﬂ
gasunaditalasaa¥raniauan (exoskeleton)
senausing answanlamu lsiu waslasiy Wudu
(Leger et al.,1986) fleaunisineideian
Luas Metarhizium anisopliae Adwnansvuey
lzduaiie Helicoverpa armigera WUIN8 419D
saauled laRuguasllsfieaiiszdu 2.91 Uml
LAz 2.49 U/ml mua1diy d9ualiinasnanisnng
N9 70 Lefidus (Nahar, 2004) NsnA&aLl
L%ESWI?WLLNM Beauveria bassiana L‘ﬁ'ﬂsﬁ ALIAN
ﬁl,%wuﬂunwﬁlﬂm&i Pieris brassicae WUANLTe
s13ALNAS B. bassiana MTCC 4495 111308574
ulmaflaRauaslisAeafisyfu 0.51 Uml uaz
1.12 U/ml m1ua1su danaliinaansinisaneli
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LHNAAWINTL 88.66 Lilafidus (Dhawan and Joshi,
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o X a o o cv a aa
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managaumsssaaultiaaudauanilusia
FandpuamiRsunadluanwiaal jiimnns

n1snmadauni1sasrataulallaRiug
(Chitinase)

WTENe1NTHEN GYMA + colloidal chitin 1%
LAZLANANT bromocresol purple 0.015% (Agrawal
and Kotasthane, 2009) Lﬁ’mﬂmmumm?‘ﬁ\u@ﬂ"nﬂ
Iafilua dideneniluleda Aaedluaiems
GYMA 8¢ 10 914 1a1z#a8l cock borer Uaanide
PUNAEUHNUAUENA 0.7 NARLUAT FNeIaInTIqn
A9NAN9UDIANUOINTEINFUNARDUNNIAEN
ulasilafiug Taadenms GYMA Wuganauaw
Unidaiiguugd 28.0 + 2.0 asdnsaidad ludnm
fln dusunnsdannasiaeulslefiuaresdaus
ARluTeds wndenendluiadaanuisnaing
lulml ladaiietoslafiuldazilaougenvns
wuAsinaseulaladl (Agrawal and Kotasthane,
2009) ziiﬂmmmeﬁuﬁﬂmmmﬁuﬂhu@uﬁﬂmmq
Talafluazasdnesanlalatiuuanuevnsiaeite
WAL T e 3,5uar 79U

n1snadaun1sas1aulaillsfias
(Protease)

iaeINaNTN Tl GYMA + skim milk 3% Liv
nageunsaiaenlnlisfies wieuEauanmly
{38 MALNLLALRMNT GYMA 21 10 U 1A
Mgl cock borer ﬂ@@m%mmméfwhu@uﬁﬂmq
0.7 NaRLNAT ﬂ”ﬁﬂmmwmﬁ'\‘mmwmmummi
dniunegeunisairaenlaiilshies lnaiiemns
GYMA lutaaiuAu ﬂué@ﬁfqmugﬁ 28.0 2.0
gANIATed Tuannia d1uiunisinnisadag
eulnalsAleareaitoneniludeda a1u1n
faunmaslaanniseleeuad skim milk U4A1URNMNT
(Nadeem et al., 2010) lagiinaue1wnsfitinig
L@?‘ﬂ_lw%’ﬂ\‘il,%‘ﬂ wamRluNeda ﬁlma 3,5U4ar 7 udn
unaduEugutnanaedlaladuazslasaule
TafiLuanLeawnslAeITe
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N15IATIENHANITNARDY

VNLHUNNINARBILLLANANY T AU 3 i
Anszvnanssnreseuladine 19 dailianlasl
(enzymatic index) (Florencio et al., 2012) 11’10-1"1'17‘1'
1ANN3APZIA N IL991NN9A TR (ANOVA) LAy
e TR R s IIURTALAE Tukey's
HSD test Tae/l4T1sunsy SPSS 15 17.0 (SPSS,
2007)

NANISANE

nansnagaunsasaauladranida
wanaludadaniauauiRsunasluanin
wasimnisg
nsnageunsaiaeulmllafug fsvazingn
3, 5 AT 7 4u (Table 1) Fouaniluseda s e
Taan 16w PSUAC001, PSUACO09, PSUACO14,
PSUAc015, PSUAc016, PSUAc017, PSUAc032
waz PSUAC034 (Figure 1) faanuanunsalunng
saeulmllafiug fiszazinan 7 51 Feuenily
ffedalelaian PSUACO15 ulaaufenmailugsiag
savlalailunniian Ineiesaielaliviniy 3.45
+0.11 999891178 Talmian PSUACO09 PSUACO32
WAZPSUACO14 Hanaatiawlaaliviniu 3.21 £0.20,
3.07 £ 0.04 WAy 2.93 £ 0.11 muaTAU (Figure 2)
laldian PSUACO16 finnsafraauldsflgdindnle
‘Emam%‘uj wuRanssuresioulsdluiufl 7 uansg
'ﬂ’mL%’aLL@ﬂﬁIuﬁﬂ%@i@TsﬁL@W?ﬂiu"] LATTAAILAN
ae Tl Atyneadia (F = 4.47, P < 0.01)
nsnageutevlailisiiea Asvazioan 3,5
WAz 7 534 (Table 2) FonenRluitdar 8 Telaian
flemuanansalunsairaevlmsiies Tnev 8
Telmian TuflAnnunansnaiunieadi fszeazinan
7 5 deuenatustdalelaan PSUACO34 §31499
laannian RrnFiheulalivinu 3.42 £0.15 709
asunAe lalman PSUACO01, PSUAC009, PSU-
Ac014 uazilAantiaulmsivingu 2.96 + 0.08, 2.91
+0.33 LAY 2.66 + 0.32 ANA1AL (Figure 3)



742

WAKNERT 46 AUTUNLAL 1 : (2561).

PSUAC001

PSUAC009 PSUAc014 PSUAc015 PSUAc016 PSUAc017 PSUAc032 PSUAc034

Figure 1 Colonial morphology of eight Actinomycetes isolates on GYMA plate and incubated at 28°C for 10

days, and these isolates were used for enzymatic production of chitinase and protease.

Figure 2. Chitinase (a) and protease (b) production by some Actinomycetes bacteria on GYMA + colloidal

chitin 1% and GYMA + skim milk 3% shown by clear zone (halo) around the colony.

a o
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anmamageLnsaiseylmiesdaneniily
TudandanauTRshuuadluanmienlfiing
Wi FenenRluleTas 8 lalman Aldunannns
ﬁmLﬁ@n@mmuﬁmumm'mumLﬁmm”u
(WUEYa2790U LAZU3A, 2560) Jmanudtunanlunng
shaeulmllafuauazllsiies Taanndasin
maneARE LRl FIuAsAnan WL uE A
wulgdaasqaunidnguuaniludeda aannig
nAgaUANANNT0 luNTHAR el Tl ARiuare
L%’a S. exfoliatus MT9 Ul mmm%ﬁmu colloidal
chitin Wuan ' S. exfoliatus MT9 AAanN& N0
nsuaneuladllafma TnaldlaRuiduunas
WA (Choudhary et al., 2015) a1nnN1INAgaL
wulmilafaannidaneniludeda 38 loloan
wu 3 lalman Tawn Actinoplanes philippinensis,
A. missouriensis Wa< S. clavuligerus nAmLeLlsl
TaRualdluunnge dewalfiuuasvid Drosoph-

ila melanogaster finANNRALING Uz azANLALAY
18msn1990nTImARAY (Gadelhak et al., 2005)
A a v d’j a o
yanwitlaanneuladlafuandddanenmluisda
gannnsnaieuladlilsfea dedeasanistas
gaanalisAunidueaflszneuregaiiaanfionuas
= ' A o aAda alal
wazn9iLasuLLlaaILP9 e NAgT ANNTIRNH
TsRdluesmlsvney Tnaeulmilusfieaannide
S. griseolus danaliinanuinUnsluszasldae
wens L@y (E-Gammal et al., 2014) Anyialinig
Mg lemianqduradnguuansludadaanawug
A a a = a a ,
Anameulasllsfednazilsz@nsninlunigein
= o k%3 o o o o A
uuad Imednsin sy lamiiduanstindnAngiva
tdlt:l o U = v 1 .
AANennALNLNT A Al lEwn S. griseus,
S. rimosus Wae S. thermovulgari (Harrison and
Bonning, 2010) A1NN"19ANH1AMANTIR L1985
P o X A o o A o
nlasianunsntidawenslulitdaninnauimly
AgrnLNaIwazaINnnnaneulallaRuaLails
AaaldliiszgnsiazAnsiaFninetinll 14l
N1sAILANUNAIARgNTFia L
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Table 1 Enzymatic index of chitinase (mean * SE) of eight Actinomycetes isolates

Enzymatic index (day)”

Isolate

3 5 7
PSUAC001 1.30 £ 0.14b 1.69+0.10b 2.80 = 0.09abc
PSUAC009 1.61+0.07ab 2.04 £0.11ab 3.21£0.20ab
PSUAc014 1.34 £ 0.05ab 1.97 + 0.09ab 2.93 +0.11abc
PSUAc015 1.27 £ 0.06b 2.26 £0.12a 3.45+0.11a
PSUAC016 0.00 £ 0.00c 0.00 £+ 0.00c 2.59 +0.26bc
PSUAC017 1.35 = 0.04ab 1.79+0.11ab 2.45+0.16¢
PSUAC032 1.71 £ 0.08a 1.97 £ 0.10ab 3.07 £ 0.04abc
PSUAC034 1.46 £0.11ab 1.76 £0.17ab 2.87 £ 0.14abc
F value 43.78 41.40 4.47

"There were three replicates per treatment mean within columns with different letter are significantly different

according to the Tukey’s HSD test (P < 0.01).

Table 2 Enzymatic index of protease (mean * SE) of eight Actinomycetes isolates

Enzymatic index (day)"

Isolate
3 5 7

PSUAc001 1.89£0.10a 2.74 £ 0.05a 2.96 + 0.08a
PSUAc009 2.36 £ 0.36a 2.82 +0.26a 2.91+0.33a
PSUAc014 1.39+0.01a 2.22 +0.02a 2.66 + 0.32a
PSUAc015 2.04 + 0.46a 2.56 +0.31a 249 +0.29a
PSUAc016 1.62+0.27a 2.25+0.55a 2.18+0.61a
PSUAC017 1.43£0.03a 2.07 £ 0.09a 2.06 £ 0.32a
PSUAc032 1.79+0.33a 2.52 +0.29a 2.49+0.27a
PSUACc034 2.47 £ 0.29a 3.16 £0.21a 3.42+0.15a
F value 2.05 1.75 1.82

"There were three replicates per treatment mean within columns with different letter are significantly different

according to the Tukey’s HSD test (P < 0.01).

a9
deuennluledantinuanRsnuuasi 8 la
Tnan ansnsnairaeulaflafuanazldsieals
Tnadeuenmlusiedalelnan PSUACO15 fldfail
nsadelmllafiuaunniign daudeuenily
STeidana 8 lolnian aransananieulsalismeald
IndAeafiu

ANIBLAN

120uAMiesliAnsimaluladdann
NINNIAANIIANINTUAZATIINY1TBINE, NIA
Fensdannsdngine, AudaauanAngitiaedium
Feuviand nald, anndduanuiuaamalulad
FANINNHATULAZNENENTE TR T78E7 2 AT
NINENTEIINTRA UATLTUTFINENAE NUINENAE]
A9TAUATUNT ﬁmﬁumuﬁunu’%ﬁﬂ funnd uay
anuTdwTIMeA S



744

LANAITA9DY

LLITYA9ITU ﬁ?qﬂ LAz W3A nquns. 2560. ﬂ’]ﬁ‘ﬁﬁﬂi"ﬂxﬂ%’ﬂ
wanRlusTtdaasiugfesiuiilnuanisiuuas.
WNNEAS. 45 (RUUNWLAY 1): 1366-1371.

Agrawal, T. and A.S. Kotasthane. 2009. Chitinolytic assay
of indigenous Trichoderma isolates collected from
different geographical locations of Chhattisgarh in
Central India. SpringerPlus. 1: 73.

Choudhary, B., A. Nagpure, and R.K. Gupta. 2015. An-
tagonist Streptomyces exfoliatus MT9 as biocontrol
agent against fruit-rotting fungi. J. Biotechnol. Bio-
mater. 5: 2.

Dahiya, N., R. Tawari, and G.H. Sigh. 2006. Biotechnolog-
ical aspects of chitinolytic enzymes: a review. Appl.
Microbiol. Biotechnol. 71: 773-782.

Dhawan, M., and N., Joshi. 2017. Enzymatic comparison
and mortality of Beauveria bassiana against cabbage
caterpillar Pieris brassicae LINN. Braz J Microbiol.
48(3): 522-529.

El-Gammal, E. W., H.A. Shalaby, H. M. Ashry, and A.l.
El-Diwany. 2014. In vitro action of Streptomyces
griseolus proteases as bio-control on Fasciola
gigantic eggs. J. Bacteriol. Parasitol. 5: 1000192.
doi:10.4172/2155-9597.1000192.

Florencio, G., S. Couri and C.S. Farinas, 2012. Cor-
relation between agar plate screening and solid-
state fermentation for the prediction of cellulase
production by Trichoderma strains. Enz. Res.
10.1155/2012/793708, pp: 7.

WAKNERT 46 AUTUNLAL 1 : (2561).

Gadelhak, G.G., K.A. El-tarabily, and F.K. Al-kaabi. 2005.
Insect control using chitinolytic soil Actinomycetes
as bio- control agents. Int. J. Agri. Biol. 627-633.

Harrison, R.L., and B.C. Bonning. 2010. Proteases as
insecticidal agents. Toxins (Basel). 2: 935-953.

Leger, RJ. St.,, AK. Charnley, and R.M., Cooper. 1986.
Enzymes of entomopathogenic fungi: mechanisms
of interaction between pathogen enzymes and insect
cuticle. J. Invert. Pathol. 47: 295-302.

Muller, H., R. Further, H. Zahner, and D.M. Rast. 1981.
Effect of nikkomycin Z, nikkomycin X and polyoxin
A on chitosomal chitin synthetase. Arch. Microbiol.
13:195-197.

Nadeem, M., J.I. Qazi, and S. Baig. 2010. Enhanced pro-
duction of alkaline protease by a mutant of Bacillus
licheniformis N-2 for dehairing. Braz. Arch. Biol.
Technol. v.53 n. 5: pp. 1015-1025.

Nahar, P.B. 2004. Development of biocontrol agents for
the control of pests in agriculture using chitin metab-
olism as target. Ph.D. Thesis. Pune University. India.

Servin, J.A., C.W. Herbold, R.G. Skophammer, and J.A.
Lake. 2008. Evidence excluding the root of the tree
of life from the actinobacteria. Mol. Biol. Evol. 25
(1): 1-4.

SPSS. 2007. SPSS for Windows 16. SPSS Inc., Chicago,
IL, USA. Available: http://www.spss.com. Accessed
Aug. 19, 2017.

Wang, X.J., J. Zhang, J.D. Wang, S.X. Huang, Y.H. Chen,
C.X. Liu, and W.S. Xiang. 2011. Four new doramectin
congeners with acaricidal and insecticidal activity
from Streptomyces avermitilis NEAU1069. Chem.
Biodiver. 8(11): 2117-2125.



