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Abstract
Colletotrichum gloeosporioides Penz. (Sacc) is a one of the problems which effect to mango production
on pre and post-harvest. The goal of this research was to study interaction between protease enzyme while
produced by C. gloeosporioides 19 isolates causing mango anthracnose disease in 3 provinces as Chachoeng
sao, Ratchaburi and Phichit to aggressiveness. Isolation of all pathogen on casein hydrolysis medium (CHM)
contained with 10% skim milk. The finding indicated that all of isolates could be produce protease enzyme by
based on their clear zone formations around the colonies and enzyme activity investigation of 19 isolates was
estimated an average 1.6702 — 2.3448 mg/ml. Pathogenicity test by used fungal with the highly and leastways
enzyme activity inoculated on mango fruit and the results showed fungi that have a lot of enzyme activity is a more
severe disease than isolates with low enzyme activity. The research will be led to finding method to control and
environmental management for maintain the quality of mango.
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1. N194574 clear zone LUUAINNS casein hydrolysis medium (CHM)

¥iide3n C. gloeosporioides 41wy 19 lalmanfinenannuzaindluituit 3 dmdn 1&un axiFuna 9113
uarNang 1@fmmm@ummmmﬂmqﬂgummﬁ’mmm nAdgnTani ADULINEAT AQIRINIE N
LANENFENHAIANGRT LNAENLUE1MNT CHM TIHgauEaNT8d 10% skim milk a1nisinlthin s near UV gy
flo 12 dalug grunni 25 avaies Tuindayalasdnnisiasoyaeaduly uay clear zone NNdW auATL 3 Fu 219
WNLNNINARRILLL completely randomized design (CRD) WAaznIsnaad 5 i Fnszidayanieadia soallsunsy
R-stat X64 3.4.0
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Beadesa 19 lelman Uuewaatede potato dextrose agar (PDA) Linlsiuas near UV &auilm 12
Falua YN 25 asAmaiiea usvezoan 5 9 aniuunzateingadlugnsazans phosphate buffer plus
sugar (PBS) Wewsanatefuanuaeedidi (spore suspension) W lfFunuales 10° atlef/dadans insnseeu
AsaFaeulmildsiieg Aaen1aBn 1% (wiv) skim milk antiuin s daiasesaen AnuiSasen 175 saude
wf nsfuansazaneiiaede Wutaanan 24 48 uay 72 dalud 1hunms 6 Tadans Tutiuwieiiagu
10,000 seusedud uszazioan 10 Wi 1Auansas anaaaula ( (supernatant) Eﬁ\‘iL‘ﬂu crude enzyme AT
RIGERE] ‘uu‘wﬂm@mmmauLfau"l,srm‘"iﬂmmmmmmmmmmaq spectrophotometer AAMNENIARL 660 1A
ANNATNTY Cupp-Enyard (2008)
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Faaenidarinaanssueylmsiinn LLZ\\Zﬂ@H‘ﬁQﬂ AINMINARET 2 HRENLILLILANSIAEIEE PDA 1 l# i
near UV aduiln 12 dala Ui 25 asAnaaiioa Wusrezioan 5 5u 1 cork borer 1WA 0.6 NARLNAT LA1¥1FI0M
waulaladl 11 mycelial disc Taeuunanzaing amiiinlunaeataide AAnaE (moist chamber) tuANARALINNT
204l9ANNIU AuAsY 7 Fu nFentiuiinaw LaziTinisAalaa (disease incidence) g ldlisunsuilszgns Scion

image analysis
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1. N198574 clear zone LUUBIUNS casein hydrolysis medium (CHM)
wRINNTLAEe 3 i WudEes C. gloeosporioides anuau 19 lalhan a519tFmla (clear zone) sau
Tnlaf] Unansaeide CHM ARdUNANT8 10% skim milk SANKNdeRunnsrafetfifuddynneadn taele
11am RBO08 uaz RB0O09 @514 clear zone ﬂfﬁwﬁa;m RuawiniL 4.2667 uay 4.2333 iumums agelafinumauy
n%19194 clear zone 1891 2 lalmian LT ANLANANMNSANGTR (LSD=0.3273) daw PCO09 Ham clear zone
tarfigaiini 2.6500 iufiunAs (Table 1)
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Table 1 Clear zone diameter and protease enzyme activity of Colletotrichum gloeosporioides on CHM which

incubated at 25 °C under near UV with alternative darkness 12 hr for 3 days.

Enzyme activity (mg/ml)"

Isolate Diameter of clear zone at d3 (cm)
24 hr 48 hr 72 hr Mean
CS001 3.4000cd 1.8755i 2.2165f 2.6180a 2.2367
CS002 3.1467cd 1.71600 1.76550 1.9140p 1.7985
CS003 3.2667h 1.5840p 1.6720p 1.7545q 1.6702
CS004 3.3667cd 1.8553] 2.0460i 2.0680m 1.9898
CS005 4.0333ab 2.0075f 2.1780g 2.3210g 2.1688
CS006 4.1167ab 2.0240e 2.2275e 2.3760d 2.2092
CS007 3.8500b 1.8810i 2.2275e 2.3045h 21377
CS008 3.8333b 1.5675q 1.8370n 1.9690n 1.7912
CS009 3.9833ab 1.9415h 2.2935¢c 2.3760d 2.2037
CS010 3.2500cde 1.7765m 1.9965k 2.0845I 1.9525
PC008 2.9167fg 1.9635g 2.2385d 2.2550i 2.1523
PC009 2.6500g 1.8260k 2.0625h 2.2550i 2.0478
PCO010 2.9333efg 2.1450a 2.4255a 2.4805b 2.3503
RB002 3.1000def 2.1285b 2.3650b 2.4200c 2.3045
RB004 3.5000c 1.8260k 2.0130j 2.1670j 2.0020
RB008 4.2667a 1.7655n 1.9140I 2.1010k 1.9268
RB009 4.2333a 1.7930I 1.8480m 1.95250 1.8645
RB013 2.7833fg 2.0680c 2.2440d 2.3503f 2.2208
RB0O15 2.8500fg 2.0515d 2.2110f 2.3650e 2.2092
F-value ok . . ok B
CcVv 5.8105 0.2945 0.2627 0.2566 -
LSD 0.3273 0.0091 0.0091 0.0091 -

" Column values followed by the same letter are not significantly different (P=0.05)

2. ﬂ’]‘a‘ﬁl‘a"a"ﬁLﬂiﬁuﬁﬁﬂﬂiiNLﬂuuL‘ﬁﬁﬁﬂiaLﬂﬂ

wummefmn"l@‘iﬁnL@wmmmmmau"lﬁﬂu protease Ngaaduainm (1% skim milk) 18 TaafA1fansss
LﬂuvLsﬁNV]LL[ﬂﬂ[ﬂNﬂu me 24 Uz 48 dalua HAWINAL 1.5840 — 2.1450 uaz 1.6720 — 2.4255 fadAnsu/Aadams
ANMAGL uazi 72 dalug & feiwindu 1.7545 - 2.618 adAnia/dadans ”Lfaimmwmmﬂ@mmLfau"l,srmmﬂwmm 24
uaz 48 ol Aa PCO10 daufitnan 72 dalua Aa CS001 mnmt,fa@ﬂﬂ@nﬁm@uisnum 3 1941981 Wu31 PCO10 RN
mﬂwmmﬂu 2.3503 Ha@niu/iadans dau CSO10 flAeAswinGy 2.2367 Ra@nFu/lannms drosulalmanidlan
ﬂ@ﬂﬁw,@u”lfnuu@wm fidnainan 24 48 upz 72 dalus e CS003 HlAnteRawiniy 1.6702 RadniuAadans (Table 1)
3. m'm'a‘uLL'a‘w'aaL‘n'a'a‘ﬁ”lumsn'a"lmnm‘isﬂnuuvma

mrnm'] C. gloeosporioides lalman PCO10 waz CS003 emtﬂummwiumn@mwL@u"LenummLa”u@wam
AMNMINARDIR 2 (Figure 1A — 1B) mwmmummmmm@ﬁmuum@wm\mﬁmfarﬂ,u W93 PCOT0 Nﬂ’]i‘L‘ﬂWﬂ@’m
men@‘lmﬂmmmﬂm‘tmme,mm‘l}ummmmmw Imﬂummmm@qmqummmmm PoLIuHATENENdN TuAnsAn
Tmuﬁwmﬂqm%@Lﬂm:ﬂmm 7 §u winiu 41.0589 iwefiius daulelman CS003 AuTinnialsawindy 7.4706
Lﬂfaﬁ%uﬁTmﬂmemmﬂl,mﬂﬂquﬁﬁﬁﬁmﬂ f9A1 TeuwNAtALRY (Figure 1C — 1D)

Figure 1 Clear zones of Colletotrichum gloeosporioides at 25 °C under near UV with alternative darkness 12 hr

after 3 days of incubation (A) PC010 and (B) CS003, and aggressiveness investigation on mango fruits
incubated at room temperature for 7days by (C) PC010 and (D) CS003.
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annsAaaATIzinanssniawlad protease fAnlneNdas C. gloeosporioides WLAN3854 clear zone
U3 CHM  waslBunaueulniaanldiulidanuaenadesis uidianssuenlsinnuastios i
Ainmeifldduilpuduiusidul ufismadestu (corelation) r‘T‘ummu@uummmimﬁLﬁmﬁumu:m\i NN
189 Winyarat et al. (2013) WLINUTUNALAY clear zone TiduiusiuAanssuewlnideste uigunnld
ﬁﬂiﬂmtﬁdﬂdﬁ'ﬂuﬂ’]ﬁ’]LLuﬂL%’ﬂ?’ﬂuﬂ@:N Colletotrichum \Hesduld dwinieulas protease anansadesdanaans
TnAefransaisdadussdilssnaysesdasadia il ndfiduag Lﬂuﬂqﬁﬂ‘ﬁL’ﬁlmﬁmﬁ’uquuui\ﬂumiﬁﬁ
Winalea (Redman and Rodriguez, 2002) ﬂ@ju extracellular enzymes @%’N%‘uﬂﬂﬂuLSﬁ@ﬁfqﬁuV}?‘ﬁLLﬁTﬁu@ﬂmﬂ
mﬂuﬂnLem@Tﬁwﬁﬂﬁﬂ'ﬂmmﬂmﬁﬂim@uﬁLﬂumaémmﬂﬁﬁ‘iuL@Q@Lﬁﬂm Lﬁ@@m%mﬁﬂémmﬂé’ fnsAnenluide
91 Colletotrichum wanugtlad Tmm‘fiuﬁmu%ﬂ cutinase, pectinase was cellulase (Yakoby et al., 2000) 491
protease faANRUWIRe (Clark et al., 1997) LﬂuieﬂﬁLﬁdﬁﬁﬁUVlUWVlLﬂu’ﬁﬁG:Nﬁuﬁi'ﬂﬂ’]ﬂ‘il"w}o’]@’mﬁﬁ (Dickman and
Patil, 1986) swiddeinuiniilernanssuenle protease a4 ﬁﬂﬁﬁmimiﬁ;mmL‘W'N%u@ifm fendseiiAngden
Colletotrichum coccodes @R lsAuaLLNIATLANZITBINA 11’1L%amw"ﬂﬁﬂmﬁﬁuﬁ:ﬁfmum OV nanefugneiugi
ifnsairaeulml protease waz cellulase ietgnideuunauzdama wuivlivinlfiAnln usegluananiu
endophyte (Redman and Rodriguez, 2002)
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