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Induced Resistance of Mango After Harvest with Generally Regarded as Safe (GRAS) Chemicals Against
Anthracnose Disease
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Abstract

The effectiveness of generally recognized as safe (GRAS) including propy! paraben, salicylic acid and
oxalic acid at five concentrations of 100, 250, 500, 750 and 1,000 mg/l were tested to control mango anthracnose.
In vitro, propyl paraben at 250, 500, 750 and 1,000 mg/I to inhibited the mycelial growth of Colletotrichum.
gloeosporioides by 100% as Imazalil at 100 250 and 500 mg/I. Salicylic acid at 1,000 mg/l and propyl paraben at
100 mg/I inhibited mycelial growth of this fungus by 44.2 and 40.7% respectively. In vivo, experiments were
divided into pre and post inoculation with C. gloeosporioides 10° conidia/ml at 25°¢ for 24 hr in the moist condition
after treatment. The pre-inoculation experiment, at 250 mg/l Imazalil was the most effective and showed disease
severity at 6.0% whereas oxalic acid at 100 mg/l and salicylic acid at 250 mg/l, disease severity was 6.1 and
10.5%, respectively. For the post-inoculation experiment, propyl paraben at 250 mg/l showed the lowest disease
severity at 4.9% followed by Imazalil at 250 mg/l and at propyl paraben 100 mg/l, disease severity was 5.5 and
5.7%, respectively.

Keywords: Mango, induced resistance, anthracnose

UNARED

mmmuﬂavammwmiﬂmmm (GRAS) Tunnsarupnlsauanunsaluaeedans 3 1iin Ae propy! paraben,
salicylic acid LL@‘“ oxalic acid Vlmmmmu 5 szfuAe 100, 250, 500, 750 WAz 1,000 mg/l ‘W‘Llfnmim 4 19ip §
Lﬂmmummmummmm wulmnaaaduleus L°]]'a‘m Colletotrichum gloeosporioides Lmeﬂu@mwuﬂmﬁrgmmmm
Ime propyl paraben AaNdNdy 250, 500, 750 War 1,000 mgl/l mmmﬂ"ufiimm?mmmLéiuslm%@m C.
glososporioides 188z 1E 100% Wi Imazalil Aasnudadi 100, 250 uaz 500 mg/l 58489 AS salicylic acid
ANLdNdL 1,000 mg/l waz propyl paraben AauidNdis 100 mg/ mmmaummmsmmuim@mu@u”lmm@m C.
gloeosporioides w9uzda9ld 44.2 way 40.7% AINATSL memﬂun@uummumflﬁmLmumeIu@uumuvma
‘Emamiﬂgmm@ C. gloeosporioides Aadindi 10° TafltAe/ml fewuazmds 24 Falu udntiandeldR 25°% Wuamn
24 Falas wian g ldFuAT Wudaneduans Imazalil Avmidadu 250 mg/ ﬂ"auﬂgﬂL%'aﬁﬁf;'ma;ul,l,a‘wm‘llimﬁ@ﬂ%m
A8 6.0% 7998911AD oxalic acid 100 mg/l wag salicylic acid 250 mg/ HANIULINT8dlsA 6.1 waz 10.5 %
ANNANAL LL@$Lﬁ‘ﬂ’im@ﬂﬂuﬂ@:mﬁﬂﬁdﬂ’ﬁ‘ﬂ@ﬂL%’ﬂ C. gloeosporioides WU41413 propyl paraben 250 mg/l HANs
a;uummm‘llmﬂ@ﬂﬁzgmﬁ@ 4.9% 9098INNAD Imazali 250 mg/l WAz propyl paraben 250 mg/l AxguLsaalsa 5.5
WAZ 5.7% AINANAL
ARIATY: NEN N1IENTNIAINAIUNIY uBLLNTA T

AN
nzrhaflunalfenatavilanfiacudrAymamsegiasesdszmalng dJaqriuinisdeeanuzaiosllamie
Tusinatlszing winisdsaenndugnaninsoagilassandidryae doymnisiinduvesnanzdsduiiaanainisang

AT AT ADTINEAS NNTINENALINEATANARAS FNEUNIALNGLLU NTINW 10900
Department of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkhen Campus, Bangkok 10900
Aueudanssumalulagndenisiuia d1ineiuanznssun1snIsgaANANE ngamne 10400

1
1
2
® Postharvest Technology Innovation Center, Office of the Higher Education Commission, Bangkok 10400



'

9. MeAERTinwAT 9 44 217 3 (AyAw) AugNeu-5191AN 2556 NIINILHUAINGAIUNIY 15

nmafiuinealussndransmudauanivinm 1w lsaweuunsalua 3inainidias C. gloeosporioides nstlasrii

o o = P Py o No o X = ' aa L. \ P
Mdndinsldarsadidunan Ingenizansniinndnaesdssinngadnlunguiuudianlaa (benzimidazole) daualy
\AN9eNANT89a AR TuNaNzHN Neznusenananiazdsean nsldasnil lunguiasniesedising (generally
regarded as safe, GRAS) ifluanuuanianistlesiuindnlsanfipandaensasedising Geanslasndentinunldlu
AaATld 3 97l Aa propyl paraben , salicylic acid Waz oxalic acid Tufuasiaindunisiusesinensdnis
81"3uazeN (Food and Drug Administration, FAD) dnanunsnifisasiluanvsldednelaenis naununisld
anafifapmeifunnaredelTinuardunden

atnsaluazignig

1. '1/1m'ﬂuﬂivaw%mwmmdmﬂmmﬁ’ﬂ ﬁﬂqm"ﬁmﬁuﬁiwj ﬁi’ﬂﬂ’]i‘lﬂ?‘m“ﬂ’ﬂ\u%ﬂ C. gloeosporioides TuenunIiaesde

AeaiTe .C. gloeosporioides L1113 PDA @umvmmmm 7 §u wdsamiui linegetlsz@nsamnnis
ﬂuﬂqmﬁ‘mimmmmmﬁ pneiAa P0|soned Food Technique e/l cork borer mu’]m'&umuﬂuﬂﬂmq 5 mm. 1’1zaau
Tﬂimumﬂmmiﬂqwuummi PDA 'vmzw propyl paraben, salicylic acid kag oxalic acid ANNNdL 100, 250, 500
750 waz 1,000 mg/l NaAU WhsuWauAuganuAn (lananans ethyl alcohol AvNudind 10,000 mg/)) was
Imazalil paadindi 100, 250 waz 500 mg/l LinlATignumgiivies (25:20C) MaunLMIAREILLLANARER TnEuAA:
TAH 8 i ﬁuﬁnmm’%mmmL%@TmﬁmmmLﬁumu@‘uﬁﬂmwmimi@ﬁ m‘qvxwmﬂ@m%@ 10 Ju

2. nRaulsrAnanmansnguiaense ﬁmwmﬁwﬁuﬁmq sLuﬂ’liﬂ’J‘U@N(l:i‘ﬂLL'ﬂuLmﬁTu@‘ﬂ'ﬂﬂNmJ'Nﬁ’]ﬁ'ﬂﬂiﬁﬁlLﬁﬁ@’m
miﬂ@Jm%mW C. gloeosporioides

2.1 fiumaﬂ@@mﬁﬂﬁﬂumsﬂgﬂé@ C. gloeosporioides

ﬁwm@mm\iﬁﬁmfﬂﬂiﬁmm@ﬂLm' 80 afidust ﬁmmymﬂmﬂmﬂuim 1191413 propyl paraben, salicylic
acid uaz oxalic acid AN 100 waz 250 mg/ ANAAL WRHLTHLALgAAILAL (1, ethyl alcohol ANK
dadu 10,000 mg/l) uaz Imazalil Asidudu 100 uax 250 mgt e 5 Wil Ful3Tignmgiivies Wunan 24
dalag mnfiuﬂzgm%ﬂm C. gloeosporioides anadiudi 1 x 10° Tailidie/ml asuunanzanedlndumilesaeeies
wafusT (air brush) Lﬁuﬁ‘ﬁlfqmmﬁﬁm Wunan 24 dalue Aol Sedldmenimanadind e Wusnen13
HUNARTBY 2UHUNNINARILLLANASEA LWFEUWEU 10 N9INAD AU 5 %’11@: 4 wa TunnANgULITasisn
(%) uaanginiuinEunan 8 du

2.2 @jmmiﬂ@@mﬁwﬁqmiﬂgﬂé@ C. gloeosporioides

ﬂqm%m C. gloeosporioides uummmqﬁqm@ﬂiﬁmm@ﬂLm' 80 wafidus fauysaluaglsidulsn Ao
it 1 x 10° ehAe/ml asLuHauznd Ll Ut daeATedue T (air brush) Lﬁu%ﬁfqmmﬁﬁm Wnan 24
Falua uﬁqmnﬁuﬁwm@mﬂwﬁﬂmﬂiﬁ@jmw propyl paraben, salicylic acid Waz oxalic acid ANNIENTW 100 LAz
250 mg/l pNaeL WsuWaUALgARILAN (‘Em, ethyl alcohol AULNGY 10,000 mg/l) WAz Imazalil AANKLNT
100 waz250 mg/l uaan 5 wnit Adliute Bedldnznimanainditle Wuinel3ignugives meununmases
wuuguaaen WFaLfian 10 N998AE AU 5 %ﬂa: 4 ua TuinAuguuseaadlsn (%) uasnsiiuineilung 8
Tu

NA

1. nageutsz@nsninanngulaansis Nacudndusii senisiasyresda C. gloeosporioides Tuamnsiaeiae
ansnguilasnipilsz@ninnlunisdudanisasyaesduloarmelsananunsaluasesuzainglduansiaiu

aenafivadAtynneaia tne propyl paraben Audnds 250, 500, 750 waz 1,000 mg/l #1NNI0EUEINTIAIEYTR

Wulaimasn C. gloeosporioides 1a9nzaaglé 100% Winifu Imazalil NAanadndi 100, 250 waz 500 mg/l 789A9KNAR

L . Y v 9 v o a  a
salicylic acid AINLINDL 1,000 mg/l WAL propyl paraben AN 100 mg/l mmmﬂuwmmwLmu‘imﬂwm
Wule@es C. gloeosporioides 189NEN 1 44.2 uax 40.7% AANATAL (Figure 1)



16 N19N2<FUAINAIUNILY 17 44 21T 3 (AeAw) AugNEU-51IAN 2556 9. MeAEATINEAT

Figure 1 Inhibitory effect of generally recognized as safe (GRAS) at different concentrations on growth of
Colletotrichum gloeosporioides after incubation for 10 days [ control (A), ethyl alcohol 10,000 mg/I (B),
Imazalil 100 mg/I (C), Imazalil 250 mg/I (D), Imazalil 500 mg/l (E), salicylic acid 100 mg/l (F), salicylic
acid 250 mg/l (G), salicylic acid 500 mg/I (H), salicylic acid 750 mg/I (I), salicylic acid 1,000 mg/l (J),
oxalic acid 100 mg/l (K), oxalic acid 250 mg/l (L), oxalic acid 500 mg/I (M), oxalic acid 750 mg/l (N),
oxalic acid 1,000 mg/l (O), propyl paraben 100 mg/l (P), propyl paraben 250 mg/l (Q), propyl
paraben 500 mg/l (R), propyl paraben 750 mg/l (S), propy! paraben 1,000 mg/I (T) ]
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Figure 2 Efficacy of GRAS compounds to control anthracnose of Colletotrichum gloeosporioides inoculated
mango before dipping in various substances and kept at room temperature for 8 days [control (A), ethyl
alcohol 10,000 mg/I (B), Imazalil 100 mg/I (C), Imazalil 250 mg/I (D), salicylic acid 100 mg/l (E), salicylic
acid 250 mg/I (F), oxalic acid 100 mg/I (G), oxalic acid 250 mg/I (H), propy!l paraben 100 mg/I (1), propy!
paraben 250 mg/l (J) ]
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Figure 3 Efficacy of GRAS compounds to control anthracnose of Colletotrichum gloeosporioides inoculated
mango before dipping in various substances and kept at room temperature for 8 days [control (A), ethyl
alcohol 10,000 mg/I (B), Imazalil 100 mg/I (C), Imazalil 250 mg/I (D), salicylic acid 100 mg/I (E), salicylic
acid 250 mg/I (F), oxalic acid 100 mg/I (G), oxalic acid 250 mg/l (H), propy! paraben 100 mg/I (1), propy!
paraben 250 mg/l (J) ]
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