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Abstract

The effectiveness of generally recognized as safe (GRAS) including salicylic acid oxalic
acid propyl paraben and potassium sorbate at five concentrations of 100 250 500 750 and 1,000
mg/l was tested to control chilli anthracnose. In vitro experiment, all concentrations of oxalic
acid and potassium sorbate, salicylic acid at concentrations of 250, 500,750 and 1,000 mg/L and
propy paraben at concentrations of 100 mg/L did not inhibit mycelial growth and spore
germination at 100%. These tested GRAS compounds were used to induce anthracnose disease
resistance on chilli fruits that inoculated with C. capsici. We found that salicylic acid at
concentrations of 100, 250, 500 and 750 mg/L showed the most efficiency to control C. capsici
lesions at 0.46-0.50 cm compared with untreated (control) lesions 1.74 cm. Chilli were dipped in
salicylic acid 500 mg/l for 3 min and incubated for 12 hr, after that inoculatd with C. capsici
showed the most efficiency to control C. capsici lesions of 0.26 cm. and induced the highest
chitinase activity at 1.65 units/mg protein. The quality of chilli dipped 500 mg/l for 3 min kept
at 10 °C for 14 and 21 days reduced the disease index 2.00 and 3.00% respectively compared

with untreated (control) disease index 5.20 and 9.40% respectively.
Keywords: chilli, induce resistance, Gennerally Recognized as safe
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Figure 1  Colletotrichum spp. 14 isolated from anthracnose disease on chilli fruits in various sources

A. Kanchanaburi 1 B. Kanchanaburi 2 C. Kanchanaburi 3

D. Kanchanaburi 4 E. Kanchanaburi 5 F.Tak 1

G. Tak 2 H. Tak 3 I. Ubon Ratchathani 6
J. Ubon Ratchathani 7 K. Ubon Ratchathani 8 L. Ubon Ratchathani 9
M. Ubon Ratchathani 10 N. Lop Buri 1
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Table 1 Anthracnose severity of Colletotrichum spp. 14 isolated on chilli fruits for 5 days

Isolate Symptom lesion M(cm)

Kanchanaburi 1 0.36 ef
Kanchanaburi 2 0.29 f
Kanchanaburi 3 0.50 def
Kanchanaburi 4 1.02 cd
Kanchanaburi 5 0.44 edf
Tak 1 1.06 cd
Tak 2 1.43 bc
Tak 3 0.43 ef
Ubon Ratchathani 6 201 a
Ubon Ratchathani 7 1.74 ab
Ubon Ratchathani 8 0.88 cdf
Ubon Ratchathani 9 1.05 cd
Ubon Ratchathani 10 1.16 c
Lop Buri 1 0.11f
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F-test *x
V% 40.52

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

DMRT
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Figure 2 Anthracnose severity of Colletotrichum spp. 14 isolated on chilli fruits for 5 days

A. Kanchanaburi 1 B. Kanchanaburi 2 C. Kanchanaburi 3

D. Kanchanaburi 4 E. Kanchanaburi 5 F.Tak 1

G. Tak 2 H. Tak 3 . Ubon Ratchathani 6
J. Ubon Ratchathani 7 K. Ubon Ratchathani 8 L. Ubon Ratchathani 9
M. Ubon Ratchathani 10 N. Lop Buri 1 O. no inoculate

1.3 TuunviinuasanefuguautosanmelsALa U IALLAULNANTN

s

INAITNANITNAGBY 1.2 @1015aAREonakaulnIAluaniinuiuwsls A atewug

]

QuUasI¥s1Hl 6 WatunAnwdnuaeniesdugwinel nudnlusseg 3 Tulsn uuewng PDA wWulewmile

a 1 A & o 1Y = 1 1 a [ a I o =
E)’]‘Vi’]iL"’UiiUv‘l{‘\leU’]LLuu LQJ@LSU’EJEN’E]’E]‘L!EJQLﬁublﬂﬂ‘tJ’]’JLVI’W G]’e)ll’]ﬂ’e)EJ6]L‘UaEJULUUﬂLVI’]LLaSL‘UUWI’]LLﬂlI@’] [#A13)
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14

& a 2 o o ¢ < a a o’ T v = v a o o I3

Wolasain MUszanas 1 daminemulaiivesungulunemihtugdvuneudy wigduiadouiu u
Fu 9 fisetae anvazfududiimaduiio JareiseuvauinUsUu Iadifanenafidnvauzlas aae
ey Uany aruvilaunay d3udnauvieroudnauy G9nsaiudnyaen19dagIuYedtes)

Colletotrichum capsici (Sutton, 1980) (Figure 3)

Figure 3 Anthracnose of chilli caused by Colletotrichum capsici
A. symptom of anthracnose B. colony of C. capsici

C. conidiophores and conidia of C. capsici D. conidia of C. capsici

2. nadeulszAnsnmvasasnguUaandie (GRAS) Tun1ssusadasauglsauauunsalusly
ViosufURn1g
2.1 naaeulszAvsnmesansndulasnfasemstiudininainesduleden
nadeuUsEAnSnImvesansnquuaende 4 vila Ae nsawdledn nsneenyidn Insanisuy
uay TUunafaNgoIUN ANUTLTUYDIENT 5 S¥AU Ao 100 250 500 750 uag 1000 un./a. lnsdnden
asUaendfeiifiusyavsnmelumssudinisatopendulade wWelimnasunisnszduanudiunu
YDINANIN WU’j’lﬁﬁUa@mﬁﬂﬂﬁjmﬁﬁ’luﬁﬂgUﬁﬂﬂ’]iLﬁ]%ipﬂ@ﬂLﬁﬂEJL‘??@i’l C. capsici loananeiuag1ed
Toddyneadn Tnsnsmeenendnuaglvunaidey sosiun nnanududuiivsydnsamelunisduds
nssuenduleos C capsici 98551319 0.80-27.05 uaz 0.0-0.50 Wasidus nuaiu diunse
gdledn snfuanadudu 1000 un/a. Sudinsieiyvenduleides C capsici 9g3¥1iNg 3.23-
20.93 Woskdua (Table 2, Figure 4) %aaamé’aaﬁumsﬁﬂwwchgfgaﬁ uazAnz(2554) Tundevon
WU @19 ULA AL TILEILUN LaZNTADDNGIAN AINLTLTY 100 250 500 wag 1000 UA./a. @11150
fudamaasyvenduledos Colletotrichum musae \Widfisadntios agseming 10.78-55.22 Wofifus
waznsmoonnanllannsadudinisiesyvenduledosly @mnsamaledn arududu 100 250 500
un./a. fudnsnadnmesdulede ogsgwing 0.00-71.89 wWedidud uenanidiinenuiinsaeidle
an anuntu 2 Jadluans dnavinliesAusznouveIaLnLuadnaIee) WU niugad lulvasunsy uay
Jueded Wanswasuulas silddesdnsesaisunitinadudinnsesyvendulodes Eutypa lata

MIUANINDIMNSHIWAZD11I5Ma) (Amborabe et al., 2002)
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a a 1

2.2 maawssawﬁﬂwwmaqmsﬂqmaamﬁmamsé’ugaﬂwsqaﬂmaqaﬂa%Ls?jyasw
nadeuUsEANEnMvesansnquuaende 4 vila Ae nsawdledn nsneenyndn Insanisiuy
war Wupadeugesiun mududuvesdans 5 sedu fio 100 250 500 750 waz 1000 un./a. sensduda
nssenvesalesilion C capsici Winaldlufiamadeafunisdudnsiasyvendulodes wuiians

Uasadunauilanunsnfudinisienvesalasiinsn C capsic lonanaeiueg1sildedAgyn1saia lag

q

(%
a Y v LYY

nanpenndnneuduiy aunsadudimasenvesalefidesldifivadntes ogsening 10.78-55.22
Wosifud nsnendnledn Anududu 100 uay 250 un/a. Sudsnissenvesatesiion egseming 0.00-
13.85 dauansluusaiBon gediun emnududu 100 uay 250 un/a. liaunsasudsnissenvesaleside
57L¢1 (Table 2, Figure 5) @nARBIAUNITIIBNUTDY 15050 (2556) WUIINTADBNYIANAULULTY 100
250 500 750 wag 1000 un./a. mmaaé’J’Ué’?amsLﬁauﬁuaaLé’u%L%asw Colletotrichum gloeosporioides
Tunzsha Iifsndniios egsening 2.70-8.50 Wedidud Tusazfinsanndnledn armdudu 100 uaz
250 1./, ffudanssenvesauadides agsening 39.00-64.60 iediius

INWANITNARBITD 2.1 wag 2.2 AnlFenasnauUasnsie nIneene1an wavllunaiden gasiun
Aty nsnwdledin Audude 100 250 500 wag 750 Hadnsu/ans waglnsfianisiuy AL
iy 100 fadn¥u/ans Seansnguuaeadeilbiaunsosudinmaiyresdulouasnissenaaveade
1C. capsici vowdnlsognsanugal (100%) WisvhamaasunsnseuaudumlsaueuLmsn

TUAUUNAWSA

Table 2 Efficacy of GRAS compounds for the inhibition of mycelia growth of Colletotrichum capsici on
potaoto dextrose agar (PDA) after 9 days of incubation and the inhibition of spore germination of C. capsici

potaoto dextrose agar (PDA) after 9 hours of incubation

Inhibition of Inhibition of
Treatment
mycelia growth (%) " spore germination(%) "

salicylic acid 100 mg/L 323 ¢ 0.00 j
salicylic acid 250 mg/l 390 ¢ 1385¢
salicylic acid 500 mg/l 11.03 e 100.00 a
salicylic acid 750 mg/l 20.93d 100.00 a
salicylic acid 1,000 mg/L 100.00 a 100.00 a
oxalic acid 100 mg/l 0.87 ij 10.49 hi
oxalic acid 250 mg/l 1.47 hi 12.08 gh
oxalic acid 500 mg/l 490 f 18.24 f
oxalic acid 750 me/l 11.16 e 34.61 e
oxalic acid 1,000 me/l 27.05 ¢ 3393 e
propyl paraben 100 mg/l 29.81b 48.03 c

propyl paraben 250 mg/l 100.00 a 100.00 a



propyl paraben 500 mg/l 100.00 a 100.00 a
propyl paraben 750 mg/l 100.00 a 100.00 a
propyl paraben 1,000 mg/l 100.00 a 100.00 a
potassium sorbate 100 mg/l 0.00 j 0.00 j
potassium sorbate 250 mg/L 0.00 j 0.00 j
potassium sorbate 500 mg/l 0.00 j 100.00 a
potassium sorbate 750 mg/L 0.13 100.00 a
potassium sorbate 1,000 mg/L 0.50j 100.00 a
procholaz 100 mg/l 100.00 a 1771 f
procholaz 250 mg/l 100.00 a 43.43 d
procholaz 500 mg/l 100.00 a 63.31b
ethyl alcohol 10,000 mg/L 1.81 h 8.40i
control (PDA) 0.00j 0.00 j
F-test x> xx

CV (%) 2.57 4.62

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

DMRT
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Figure 4  Efficacy of GRAS compounds for the inhibition of mycelia growth of Colletotrichum capsici on

potaoto dextrose agar (PDA) after 9 days of incubation

A. salicylic acid 100 mg/l N. propyl paraben 750 mg/l

B. salicylic acid 250 mg/l O. propyl paraben 1,000 mg/l

C. salicylic acid 500 mg/l P. potassium sorbate 100 mg/l
D. salicylic acid 750 mg/L Q. potassium sorbate 250 mg/l
E. salicylic acid 1,000 mg/l R. potassium sorbate 500 mg/l
F. oxalic acid 100 mg/l S. potassium sorbate 750 mg/l
G. oxalic acid 250 mg/l T. potassium sorbate 1,000 mg/l
H. oxalic acid 500 mg/l U. procholaz 100 mg/l

. oxalic acid 750 mg/l V. procholaz 250 mg/l

15



J. oxalic acid 1,000 mg/l

K. propyl paraben 100 mg/l
L. propyl paraben 250 mg/l
M. propyl paraben 500 mg/l

W. procholaz 500 mg/l
X. ethyl alcohol 10,000 mg/l
Y. control (PDA)

16
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Figure 5 Efficacy of GRAS compounds for the inhibition of spore germination of Colletotrichum capsici on

potaoto dextrose agar (PDA) after 9 hours of incubation

A. salicylic acid 100 mg/l N. propyl paraben 750 mg/l

B. salicylic acid 250 mg/l O. propyl paraben 1,000 mg/l
C. salicylic acid 500 mg/l P. potassium sorbate 100 mg/l
D. salicylic acid 750 mg/L Q. potassium sorbate 250 mg/l
E. salicylic acid 1,000 mg/l R. potassium sorbate 500 mg/l
F. oxalic acid 100 mg/l S. potassium sorbate 750 mg/l
G. oxalic acid 250 mg/l T. potassium sorbate 1,000 mg/l
H. oxalic acid 500 mg/l U. procholaz 100 mg/l

|. oxalic acid 750 mg/l V. procholaz 250 mg/l

J. oxalic acid 1,000 mg/l W. procholaz 500 mg/l

K. propyl paraben 100 mg/l X. ethyl alcohol 10,000 mg/l
L. propyl paraben 250 mg/l Y. control (PDA)

M. propyl paraben 500 mg/l
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3. nagaulsEAnEnwvasEsnguUaandslunsaugulsauauunsaluaua Wi vy
ansnguUasndy nsneenendn uazluunallel gasiun ynAnuduty nsnendledn Anududy
100 250 500 wag 750 Hadniw/Ans waglnsian1siun ANUdNtY 100 fadnsu/ans dusednsaw
Tunsmuaudie C. capsici knnssfiuegsideddynsadn Tneraninfiqunsnenaledn anududy
100 250 500 wax750 TadAnii/ans fuszaAvanwlunsmuauies C capsici veswanldd Juuausa
0.46-0.50 LuAluAs sesaunAeluunafen vasiun anududy 500 750 uarl,000 fadnsu/dns i
PIALKA 0.50-0.50eufung ansuiieufunaniniigulunssuiseuau (i) wuih Svuausa 1.74
wuReS wiognslsimuasaiilusraeseiiusz@vaningindn Suwiauna 0.10 wufiwnes (Table 3,
Figure 6) @anndasiun1sinuiued Yu et al. (2003) wuinsgunaiisiensagdledn anududy 0.14

s

fednsu/fadans neumsfusnuanunsonseduanudunusedes Botrytis cinerea Tumaiiwug
Hayward wagnsngndledndaiinanseauianssuvedeuledifaszariunenluielaea uaviUasean
Fina Fensstunanisnaasde 1.1 e nsnendledn anududu 100 250 500 waz 750 dadnsu/ans T
mmsaé’uégamit,ﬁayuaqﬁuim%asw C. capsici lolagns LLm'Lﬁamaa‘iﬂ,uwaw'%ﬂmmsaammmqwm
vodlsaueuunsalualdn  sutunseendledniiesiisitesiunalnmstnihauguniluiisietesiu
GI‘LILENT\]’]ﬂﬂ?i?ﬂi’]Wﬂ@ﬂL%@ﬁ’]L‘lﬁGﬂiﬂ (Tian et al., 2007)

MnNansaaesh Iddmdonnsaealedn Anududu Ao 500 fadndu/ans Seiuszans nme
Tun1snuRuidesn C capsic warUszndnansuasadoniinisidennsaeidledniiaaandudu 750
fladndu/ans \lesnvuiaunaliuans1siun1eads umageulszansamvesszesiaanfildlunis

nsgAUANAUNIULAElUSRUTAEITDI T UANALNIY
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Table 3 Efficacy of GRAS compounds to control anthranose of Colletotrichum capsici inoculated chilli before

dipping in various substances and storage at 15°c for 10 days

Treatment Symptom lesion “(cm)
salicylic acid 100 mg/l 0.50 bc
salicylic acid 250 mg/l 0.48 bc
salicylic acid 500 mg/l 0.47 bc
salicylic acid 750 mg/l 0.46 b
oxalic acid 100 mg/l 0.93f
oxalic acid 250 mg/l 0.73 e
oxalic acid 500 mg/l 0.61 cde
oxalic acid 750 mg/l 0.54 bcd
oxalic acid 1,000 mg/l 0.66 de
propyl paraben 100 mg/l 1.09 ¢
potassium sorbate 100 mg/l 0.74 e
potassium sorbate 250 mg/l 0.69 e
potassium sorbate 500 mg/l 0.54 bcd
potassium sorbate 750 mg/l 0.50 bc
potassium sorbate 1,000 mg/l 0.50 bc
procholaz 500 mg/l 0.10 a
ethyl alcohol 10,000 mg/l 1.3 h
control (water) 1.74 i
F-test xx
CV (%) 13.00

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

DMRT
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Figure 6 Efficacy of GRAS compounds to control anthranose of Colletotrichum capsici inoculated chili before

dipping in various substances and storage at 15°c for 10 days

A. salicylic acid 100 mg/l
B. salicylic acid 250 mg/l
C. salicylic acid 500 mg/L
D. salicylic acid 750 mg/L
E. oxalic acid 100 mg/l

J. propyl paraben 100 mg/l

K. potassium sorbate 100 mg/L
L. potassium sorbate 250 mg/l
M. potassium sorbate 500 mg/l
N. potassium sorbate 750 mg/l
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F. oxalic acid 250 mg/l O. potassium sorbate 1,000 mg/l
G. oxalic acid 500 mg/l P. procholaz 500 mg/l

H. oxalic acid 750 mg/l Q. ethyl alcohol 10,000 mg/l

. oxalic acid 1,000 mg/l R. control (water)

4. neFaUUsEANSANYDIA1INgNUAANE TUN1INTZAUAINAIUNIU N528ZIaA1S 9 HBNITAIUAN
Tsauauunsaluavanininyuns wazn1sdniinisadrelusauiineadasiuanudiuniulunansn
z
VNYUA
4.1 neaeulsedninainuesansnguuasndslun1snseaunIumUNIUNTEEEIaI[1e 9 dan1s
AIUANLIALDULNTALLAYDININTNYLAY
ﬁﬂmﬂszﬁ‘m%ﬂmmmmaw%nﬁimmm%haﬂ AU 500 Tadnsu/ans uid 3 wid vuld
Juiaan 6 12 18 way 24 9alug iiionszAuaud1unIuniIngn ndswiniulgnidesi C capsici
Wisuiiguiunssudsauau (141) waenssuisnguansniilusnaesie 500 Taansu/ans wiu 3 Wil vy
Tdunan 24 $2lus nudwan3nfigunsagndledniiszaniamlunisauauiesn C capsici wansng
Y 1 a W o U aa d' < a LY aa gol a d' 1 al a % 4
fuegeiideddgynisadadeiseuiiuiunssuisaiunn (W) Ineransnidunsnendlednaiududy
500 fadnsu/ans w3 wiil unlilAnssAuAUiIUUNEINGN 6 12 18 uag 24 Falus TuszAnsam
lun13AIUANTBsT C capsici YaIN3nlan kiwanAAuN19ads Juuinung 0.26-0.33 LUAiUAT W
' < a A al a v v A a o a a v P
a3l nan3nigunsaerdlednainududy 500 Tadnsu/aas wiu 3 undl vnlilinseduainy
FunUARINgn 12 Falus dvweunaidniian 0.26 wufwns Wafisuiunaninnssudsaivay (uU1) &
YUIALKEG 0.90 WwuFung (Table 4, Figure 7) Y9ApNAABINUSIIUYBY Tian et al. (2006) WUINTAY
Aladn Anuduty 0.5 Tadluans annsidsveanaLnsMAnanas) Alternaria alternata laensa
gFlwanznseAunalnslvinisadiasinetesiunalnnisdiuniumaidie A alternata 1w WA1-
1,3 paewa Wdaszanunenlullelatea , weseondwawazlndiueasendina uenanil nsnwndly
an 91993LAET99AUTZUU signal transduction @eagludniliiviinausunulaen1sasasaigg
1w IndWuea 3o Pathogenesis-related protein (PR-protein) (Hahlbrock and scheel,1989) lag
PR-protein aelufiwfinnuduniudedoanunlsald wu wulyd Chitinase uay Glucanase Ya1lu
PR-protein l7a3197uLlanouaNBIaN1TYNINVRNLYBlIALATAN1IENARU1SY (Bowles,1990; Van
Loon and Van Strien, 1999)
4.2 NAADUNAYBITEIEIANTIANN YA TN Uaandg uLiIveImSnsan1stnuInIsasalUsAun
\NepeiuAUAIUNIY (pathogenesis-related proteins) TUHANSNUNYLAS
AnwUseansnmaeman3nijunsaedledn Anutudy 500 Tadnsu/dns wiu 3 wiil vull
Juan 6 12 18 waz 24 Falus WienszauaudunIufidmsn wWisuiisuiunssuisaauau (1)
! A A ay a v v A a o a A v P P a
WU HansInfgunIAwdledn Autudy 500 Tadnsu/ans uiu 3 il vulilinssduaiiudiuniud

Aansn 12 Tl anwnsadniimsasiseulsdlafiualiasan fadAnviniu 1.65 units/mg protein 1o
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Weudunsnyanssudsaiuau (U1) awisatniinisasiveuleile@iuals Ae 0.59 units/mg protein

(Table 4)
NNaN1INAaeIliANFURUSAUNIINAaRIN 4.1 Ap Wegunaninaensagdledn Ay

a

Wutu 500 Tadnsu/ans wiu 3 uiil vulilinssduanudununiamgn 12 dalus duseansanlunis

muaslsaLauwnsalualaange ewaniszeznadaunsatniinisadiveuludlafualageiian

q

aaa

Tageuladlafiaazsinliinaufisenlalasladalasiu Fadulndwesaise1aves p-1,4-N-acetyl-D-

[ Y 3

glucosamine MiluasAUsznoundnvesragadiiosanmslsalidu Olisomer aradus vililwadues

\Woseluian (mvsim 5953Unana,2544; Bowles,1990; Van Loon and Van Strien, 1999)

Table 4 Efficacy of GRAS compounds and timing of induced resistance on symptom of anthracnose disease

and enhanced chitinase activities in chilli fruit.

Symptom Chitinase"”
Treatment

lesion™(cm) (units/mg protein)
salicylic acid 500 mg/L, dip 3 min incubate 6 hr. 033 b 0.77b
salicylic acid 500 mg/L, dip 3 min incubate 12 hr. 0.26 b 1.65 a
salicylic acid 500 mg/L, dip 3 min incubate 18 hr. 0.29b 0.76 b
salicylic acid 500 mg/L, dip 3 min incubate 24 hr. 0.27b 0.77b
procholaz 500 mg/L , dip 3 min incubate 24 hr. 0.02 a 0.39 ¢
control (water) , dip 3 min incubate 24 hr. 0.90 ¢ 0.59 bc
F-test x* x*
V(%) 29.17 19.71

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

DMRT




24

Figure 7 Efficacy of GRAS compounds and timing of induced resistance on symptom of anthracnose

disease in chilli fruit.

salicylic acid 500 mg/L, dip 3 min incubate 6 hr.
salicylic acid 500 mg/L, dip 3 min incubate 12 hr.
salicylic acid 500 mg/L, dip 3 min incubate 18 hr.
salicylic acid 500 mg/L, dip 3 min incubate 24 hr.
procholaz 500 mg/L, dip 3 min incubate 24 hr.

mmo N wor

control (water) , dip 3 min incubate 24 hr.

5. Anwmavasnisldansnguuasnienan1siuagulUasAMATNHANINUNYLAS
a A ay a Y v A a v a = = = Y aal

HaNSNNTuNIAgNELedn Auduty 500 Hadndu/dns wiu 3 Wil Wisuguiunssuisniuay
wavansiadilusnaesy 500 fadnsu/ans inuligamgll 10 ssrwadea ndnsiuinw 7 14 uag
21 Fu wud wansniigunsaendledn tiusnwy 7 Tu davdinisielsaliwansnsiunisats wiidenu
o v A LY I v oA a IS ! (Y a [ ad aaa
Shwniud 14 uag 21 Ju nuhdviinsiialsatanuuandaiunainiunssiisaiuny laenssuisny
Tunsagndledn Anududu 500 Tadnsu ananusulswedlsakauunsalualas dydnisialse 2.00
wae 3.00 Wesidus muaau WawSsudisuiunssudSauau dyiinisiialsn 5.20 wa 9.40 Wosidud

o o = v 1Y) v & A a ay _ a & ..

AU FedanadesiunanITvnaedle 3 fie Wegunansnlunsawdledn uavlaniie C capsici as
vuransn JUszansnnlumsmuauiies) C capsici veansnlaafign Juunsuradnnitnssuisniuay

n1sildsunasd Aruduiie nsgydediminuarnisiialsaresnansniiunsaeidledn
Aududu 500 fadnsu Weonuinwifiaamgd 10 ssrwadea 1Wuna 7 14 uwaz 21 Ju liflaw
waNF1IMEDAiBLIUSBUAUNTIUITAIUANLAENTINITNJuNanSN U anseiilUsAaRI19 500 Jadnsu/
8s5 (Table 5,6,7)

Table 5 Efficacy of GRAS compounds on firmness and weight loss of chilli storage at 10 °C for 7,14 and 21

days
Firmness (N) weight loss (%)
Treatment

7 day 14 day 21 day 7 day 14 day 21 day
salicylic acid 500 mg/L 13.15 12.97 14.82 0.61 0.82 1.47
procholaz 500 mg/L 12.15 13.20 13.83 0.54 1.51 1.30
control (water) 13.44 12.18 13.78 0.46 0.99 1.59
CV (%) 10.53 5.19 7.57 52.70 39.35 53.15

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

LSD



Table 6 Efficacy of GRAS compounds to control anthracnose of chilli storage at 10 °C for 7,14 and 21 days

Disease incidence (%) Disease index (%)
Treatment

7 day 14 day 21 day 7 day 14 day 21 day
salicylic acid 500 mg/L 4.80 8.00 9.60 1.20 2.00 a 3.00 a
procholaz 500 mg/L 2.40 4.80 8.00 0.60 1.80 a 4.00 a
control (water) 7.20 10.40 12.00 1.80 520 b 9.40 b
F-test ns ns ns ns * *
CV (%) 71.36 59.73 61.04 71.36 48.69 66.63

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

LSD



Table 7 Efficacy of GRAS compounds color peel of chilli storage at 10 °C for 7,14 and 21 days

Change of color of peel

Treatment Day 7 Day 14 Day 21
L a b L a b L a b
salicylic acid 500 mg/l  30.10 3737 21.50 30.46 3830  21.95 30.59 38.85 22.41
procholaz 500 mg/L 31.37 38.31 22.43 31.33 39.29 23.33 30.84 37.36 20.97
control (water) 31.22 38.54 2273 31.31 38.46 22.56 29.75 37.25 21.01
CV (%) 3.04 4.53 8.67 2.86 3.20 5.40 3.81 3.88 6.60

YMean in the same column, followed a common letter(s) are not significantly different at the 5% level by

LSD

Day 7

Day 14

Day 21
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Figure 8 Efficacy of GRAS compounds to control anthracnose of chilli storage at 10 °C for 7,14 and 21 days

A. salicylic acid 500 mg/l

B. procholaz 500 mg/l

C. control (water)
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9. @3UNANIINAADY

1. neaeuUsEanEnIN Yasansngulaensie 4 vlia Ae nsnendledn nsneenyIan Insianis
WU lagluupai@engosiun Anududuvasans 5 5eau fe 100 250 500 750 wag 1000 1n./a. ULKE
win TnemsUgnide C capsici wuiwawinfigunsnendledn avadudu 100 250 500 war750
fedansw/ans fszAnnmlunsmuauiden C capsici veswanldd fuunausa 0.46-0.50 wufiums
denFsudisutunandniigulunssiBauny ) wui Souiause 1.74 wufims

2. wawinfiqunsnendledn anududu 500 fadnsu/ans Juuiu 3 WA UunsEduAINEL
yuvuwanin 12 2lus annsnanausulsivestsaueuunsalualdfan fuwnuwaidniian 0.26
wuRns duiusfunsdnihmsaaeulesilafiua Ssiidngean wiidu 1.65 units/mg protein

a

3. wansniiqunsnenantadn anududu 500 Tadnsu/ans wiu 3 wil usnwngamgl 10

IS < 1Y va v oA a
semnwalded Lwan 14 uag 21 Tu @a1wnsaananuguusedlsatauunsalualas aviinisiinlea
2.00 uaz 3.00 Wosiud audnu Famanansiunisadftunssuidauau dudinisialse 5.20 uae

9.40 Wasidus auaiu drunmnmaud anuwiuile uasnisagdeuminlifanuuandravnsada

flunssuIsauAy

10. nsiuanudgluldusslevd

1. Hananigunsaendledn anuidudu 500 Sadnfi/ans uutu 3 unit vunseduanud
yuULHaNEn 12 2l annsaanamsuLsveslsauauLmsAlualdd

2. nwmsnsansnsniluldlunadudeyaiiugiu annsndludssgndldfuiissindu idesan
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	Figure 1    Colletotrichum spp. 14 isolated from anthracnose disease on chilli fruits in various sources

