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Abstract

Entomopathogenic Fungi were collected in various sources and from fungal
preservation of the National Center for Genetic Engineering and Biotechnology . It was
found that the fungal pathogens collected in natural conditions that caused the disease
of insects and could produce chitinase were Metarhizium spp and Isaria spp..
Entomopathogenic Fungi from the National Center for Genetic Engineering and
Biotechnology were Metarhizium and Beuveria. Both of Metarhizium and Beaveria were
studied to produce enzyme chitinase and to be tested with cutworm. The fungus was
fed on PDB that added chitin at 30 © for 5 days and using the fungus starting at 10’
spores / ml. Sfupernatant that contained chitinase was dried with the freeze dye . To
test the food inhibition from chitinase enzymes, it was found that some cutworms did
not eat foods that contain Chitinase enzymes mixed in food. The cutworms that ate
contaminate food with chitinase did not grow normally and the body size was smaller
than the cutworm from the control treatment. The cutworms that received chitinase
enzymes died after eating for 24 hours and the dead number increased after eating food
for 5 days. Some cutworms could be able to stay up to 30 days after got chitinse and
died without being able to change to pupae. The control treatment found that the
cutworm could continue to eat artificial food and have normal growth. The cutworms

can changed to pupae and butterflies Insect growth inhibition test by dropping the



chitinase enzyme at the back of the chest of the 4 instar of cutworm found that some
cutworms that received enzymes died during the pupa period. Some cutworm could

not change to pupae or die during the pupa and could not change to be butterflies.
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wuasiuegenewig nldmdnwuasdunidndulaeialufiesnles (Metarhizium spp.)
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nsenwsulsuladiwalasuanuaulauindiosainaiuisalsuselesulaninening
wulgdlafiugausadoslafiu Fadudiudsznavvedlassasiuuas TnsunnwuiiUdeniiu
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Manduca sexta uenantuddinafuinasseu (Myzus pericae) Insannisiasaiiivlnuay
amﬂismﬂiﬁuqﬂmaamgaéau (Kramer and Muthukrishnan, 1997)
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GWQGUBQL%E] widaflunasdueudug wu elucosamine N-acetylglucosamine
Chitobiose Chitooligosaccaride NMEUATIEN extracellular chitinase Tu
Metarhizium aziinalndniiizuiu N-acetylglucosamine {0 Metarhizium zwanle
fiua teiidhanentmeuuas drcimeulederinandsvedlafiuiusounn Wos
an95elutae pH neadeud 2.5-105 nsrameuladarldiaan 20-40 Falus (Rusticuel
et al, 2012)
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Aunuauledn (Plutella xylostella) WUINWUBUALAANISNUAS dhwinghazanas s
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fhe (Helicoverpa armigera) wuidnsnmsiuvesueuaziosas tmindavanas st
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1. WisenemMsiaede PDA finay colloidal chitin 2% (colloidal chitin agar (CCA))

2. 1 cock borer wwAUKIAUENaTs 5 mm  wadluensiidulsvendoniifenis
M3IEOU

3. thlUnwssnanauuemsidsade CCA

4. Uit 27 ° C (Hunan 3-7 fu

5. Tananssuduleallaewm 0.01 % Congo red vwews 7sld 30 w1l
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FmsifinUSunauludm IS de3saders Tneld forward primer ITS 1 (5
TCCGTAGGTGAACCTGCGG 3’) 1GH reverse primer ITS q

(AGGCATCCACTTGGACGCQ)

TuUiATen PCR Useneude Tneflduuszneulunisvinufisedail
AduLeAULUY (100 ng/pl) 1 ul

forward primer (10 pmol/ul) 1 ul

reverse primer (10 pmol/ul) 1Tl

10 x buffer 5 ul

2.5 mM dNTPs 2 ul

Taq Polymerase 1l

1 39wl

YNNG 50

PAIUNALINUANEUAUERFIWT 1 ULAlUNaan PCR 911 0.2 ml 1ad31n
duhvaendasoaiiulsinamdue  lueSes  DNA  thermal  cycler

(GeneAmp® PCR System 9700, USA). lagiiseunisvin PCR LLazqmﬁqﬁm%

ol
95°C 3 Ul WU 1 59U
Denaturing 94°C 30 39
annealing 60°C 30 3w U 30 J8U
extension 72°C 1 ¥l
72°C 5 w1
4°C hold

3.AT1daUNaNAnTTe15lng 1% agarose gel Tu 1x TAE lagldnseualvin 100 Taas 60

Wil fou gel fg ethidium bromide 15 Wil uazAsIaLaURDUEMEUagans LlLAR
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4°C 10 w9

3. ilaasgniiliuiilasnaiondiaios freeze dye

N15NAEAU Bioassay NUNUBUNLABD

Y

1. MIRTgNrURUNTEYHN
lpSuanueumszinusun e inLar o sWiedewmueuaInd1inIde
PAUINITDITAVINY  ATUIVINITNBAS
2. NNSVAdaUNslieeniuei11s (antifeedant)
nageuvueunseyinien 2 laglenemisneu 1 Tu uddlwnuemisiiey
YA 0.5x0.5x0.5 cm i luguluduledlefivaiindnaindesisg  agldun
O & ad 9 a ~ Aay a P A
nauduidevay  inusufuesiflennilefwaiunun  JuUdsueims

= A= [y 1 Y v v d' < A
Wigulny ‘U‘L!“VlﬂNaﬂ?i%ﬂﬁ@ﬂﬂﬂ’)ﬂ‘ﬂﬂﬂ’]?%uau%gL?JW]ﬂLL@LL@SLiJaEJULUUNLa@

3.N1IAFRUNTTUINITRSYLAULA (growth inhibition)

o A v oA

Ingldvueunseyinien 4 yhmveaeuledladiug 5 ul faserdu 3 Ju 7
dgendunas  legldundwduiteuay  TivueuAuenmsund  Gudin
SLELIAINITNNNLG  ITUIURUBUNAE

4 AATITANANITNAG D



LIAAZENTUN
1387 AANAN 2559 -fiugney 2561

ADNUNYINNTNAABT : A1UnIFeRAILNALLLaETININ

8. wamsnaauazlansal

AM3LAUFIDE1UTDI

INITIUTINDRTAWALIAVBIUNARINTINTA UATTIVANT UT1FUYT Unusll Awallan
wasysal Junys Wedvd Teefiudegennuuasinelaeddnuaznismeiiniazanandes
Meszeriviuew dufnde  udwhnsdiudinavesdesiegludutadaensldidundedudi

wuaandWestundedlue1ms PDA MdliNgaumgivies 2-3 Tu

AN 1 A98719%9LUAITINEINLYDI)

v A & P ! < & v A &
F’W]La@ﬂL‘UI’JTWIV’]'W@'J'WSLUUL‘U@T]E‘?']LMG!Iiﬂ‘U@QLLNﬂQ ﬁ']ll'ﬁﬂﬂfﬂLﬁ@ﬂL‘U@’i']ﬁ']L‘VWﬂiﬂﬂJ@\‘i

unaskanlafiualalaefnidonainemsiasate chitin agar liidosnin 10 @weg



A il 2 dnwazlalalivadyesamnlnvauas

IINNFIMUNANBULVBUTIITIMNIFUF NN ToIAUNUINTOI UV AIBE1Y Tanyue

AaNBalasURNLR Metarhizium spp.

A0l 4 Snuaizauasvetiosidesniienaoganssa

n13nsaadaulisenvasaulyladiueg
Ungesilavnnuuas uudsaun Chitin selective agar #3% colloidal chitin naueg 1Wuvian
3-7 Ju dunmslanusnguuiianiinemns nasgaunie congo red

U d’ a a ¥ v v YV %
wunsnanlafualaaglinsanasdounis congo red



A= WWos1noudauniy congo red B=13831%18388UA8 congo red

A 5 dnwazaslaniinanoulsilafuaszysingluniw B

1'%

o ‘g ad =
FIUNLYDIIULNAIAITN9T2 A AN a

Ao o

WY TNTFNYAUENFUTIVINGWTOUTIE NN LIAYBMLAY (WU WeTWYT 1TaT1UM
Tnggananvagdiduly uazdnuazvetatss suluianisgeslaiu Tun1sifin clear zone Lol
Wasranuuaslladafdueswaziinusuiavuinvesiudiu ITS Taeldlnswas ITS 1 way 4 Tum

Aeuanal nunltudgunwesadsudiothlurdsua Tvadies 5189 Metharhizium

=

Aspergillus d@uiasamgwiasdunnuAe saria Mnuludndu

;4
a8 A«

o dy d’ ¥ 1 d' z:’l" d' [ ]
NMsTuundenlinuniweiluamgvetiuaiioans uwazilosililianmsveslsa
UUAY IANAINTDIIRINETD 1T Aspergillus U1azAATUNENAIINTULAINIBIET Wesililiodann
W@ Aspersillus @unsandnlasiualanie (Krishnaveni and Ragunathan, 2014) FaiufAnujnsen

111891 clear zone A8

n1snaaauanIzimunzanlunisuanlafiua

lgeeate Metarhizium wmagaumanIsiuuzauvoinsnaneulailafua  Wen
\Wes TR IUUDWNSIUAT PDB 7lin1% chitin Wnluuuy 30 °C fAianansasou 180 rpm 1Ju
(Y ! P =1 O v el' 6 § ,a aa 2/ a 1o
wan 17 Ju Mnuan1snaaes wuhidieldienasiu 11 10° aves/ladans aglvinandnuinniti
10° alo¥/ladans wandnved ladiwa et Tuensiesdenoamall 30 °C suansrsiuly
Praaweiy InsvzAsyiadu Tuudas iy neaslinandngean lwiui 5 Ju wazazdew”

anadluTun

nsuaneulullafue

10



Mnsuanduledlafiua Inslddesiidadants lesildowelsdey 4 loluasn wazide

Tude 2 lelaan  Tneuendudiusn wazdrundnluvliuialaedaies freeze dye

N1SNAEBY Bioassay NUNUBURLED

v

1. YinmImegeu anti feedant NMsdudanisiuemsvesmueunseyin lagvinnisnaaauiu
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T1 50 40 45
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T4 15 30 22.5
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T7 control 0 0 0

T1 Wesumlsideu leloani 1
T2 Weswumlsideu loloanit 2
T3 Wosumlsdeu loloanit 3
T4 \Jesuumlsdou leluanit 4
T5 Wosndni3e lolaanii 1
T6 Wos101130 lelatanit 2
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13. A1ANUIN :

. Maw3Eu colloidal chitin (AALUAINIAINTGNI15UBY Roberts and Selitrenikoff, 1988)
1. 1w 100 ¢ venslafudig Tu HCL 1.75 8ns wéuwegndh 3 49lue e magnetic stirrer
2. uhndulilady 20 dns wenldniu

3 gziiupznoudyny dludui 10,000 sou Huaan 10 wiit 7 4 °C

8. Srameneuistndudng vareqads aunses pH anwde 5.5

5. Wilaazgnilauas  Colloidal chitin azgniiulilugidud 4 °C

. n’mm’%&mmmnﬁyﬂuﬁa colloidal chitin agar (CCA)
1. Colloidal chitin 2 ¢

2. Agar 16 g

3. Distilled water 1000 ml
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