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Decreasing of Postharvest Fungal Rotting in Chilli by Organic Acid Salts
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ABSTRACT

Chilli and chilli products (10 samples each) including whole fresh chilli fruits, whole dried chilli fruits, coarse
ground chilli, fine ground chilli, hot chilli paste and sour chilli paste were collected for fungal contamination analysis.
Whole fresh chilli fruit samples (90.9%) were highly contaminated with mold, whereas whole dried chilli samples had
lower mold contamination (79.9%). All ground chilli and chilli paste samples had less fungal contamination with total
yeast and mold counts of less than 10 to 4.8x10° CFU/g. Some molds isolated from these samples (135 isolates) were
identified. They were found to be Aspergillus, Alternaria, Penicillium, Fusarium and Cladosporium. The most predominant

mold was Aspergillus (84.4% of total isolates). Minimum inhibitory concentration (MIC) of potassium sorbate, sodium
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benzoate and calcium propionate against A.Flavus TISTR 3041, A.Flavus B3DG isolated from coarse ground chilli, A.
parasiticus TISTR 3276 and A.Parasiticus C5PD isolated from dried chilli in Chilli Model Agar (CMA) at a 0.85, 0.90
and 0.95, and at pH 5.0 and 5.5 were determined. At the same aw and pH levels, potassium sorbate was the most
effective to inhibit these mold species, followed by sodium benzoate and calcium propionate. A.Parasiticus was more
resistant to these organic acid salts than A.Flavus. Considering the effect of each organic acid salt to inhibit growth of
each mold strain, the MIC values at a, 0.85 was less than the MIC values at a, 0.90 and 0.95 at the same pH level. At
the same a, level, the MIC values at pH 5.0 was less than the MIC values at pH 5.5. Then, effect of potassium sorbate
(54 and 81 mg/ml) on growth inhibition of these four mold strains on fresh chilli fruits stored at 30'C and 95% relative
humidity was studied. Increasing the concentration of potassium sorbate used for chilli dip resulted in decreasing growth
of both mold strains (A.Flavus and A.Parasiticus) on chilli fruits after 7-day storage. The most effective concentration of

potassium sorbate to decrease the growth of all mold species tested was 81 mg/ml which was able to reduce fungal

growth down to 60.86-63.15%.

Keywords : Aspergillus Flavus / Aspergillus Parasiticus / Chilli / Potassium Sorbate
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Table 1 Minimum inhibitory concentration of potassium
sorbate, sodium benzoate and calcium
propionate against Aspergillus flavus and

Aspergillus parasiticus on chilli model agar

. sanudintudiga (MIC, mg/mi)
\NApYDINTA
5 A. flavus A. flavus A.parasiticus  A. parasiticus
TISTR 3041 B3DG TISTR 3276 C5PD
Tnunsvdoamasiua
aw0.85 pH 5.0 1.1 1.1 5 5
pH 5.5 3 3 5 5
aw0.90 pH 5.0 3 5 7 7
pH 5.5 7 7 13 9
aWO.95 pH 5.0 3 3 5 3
pH 5.5 9 11 13 >20
Imdsuiunloen
aWO.SS pH 5.0 5 3 9 5
pH 5.5 9 9 13 1
aWO.90 pH 5.0 11 9 11 9
pH 5.5 13 13 18 14
aWO.95 pH 5.0 7 7 9 9
pH 5.5 13 13 15 16
ueaLdoulwsilaiua
aw0.85 pH 5.0 13 11 13 9
pH 5.5 14 >20 16 >20
aw0.90 pH 5.0 >20 13 >20 13
pH 5.5 >20 >20 >20 18
aw0.95 pH 5.0 >20 >20 >20 >20
pH 5.5 >20 >20 >20 >20

) e o &
uani1slgasazaglnuna e Nsasualwn1sIugs
n’lilﬁl%mﬂla\‘l Aspergillus Flavus Wwag Aspergillus

Parasiticus UBWWINEA

MY 8915851 A Flavus TISTR 3041, A Flavus
B3DG, A.Parasiticus TISTR 3276 L.as A.Parasiticus C5PD
vuwinaaaaasmuanudutuasinunsdosaiiuad
[T (Table 2) myfuninaadmsmazanolnunaifoy
pofiwafinnudiudu 81 fadnsudeliadans Jnaaans
ﬂuLﬁauﬂJadL%aﬁ A.Flavus \W8s A.Parasiticus ﬁt\i 2 R1Y
ﬁmfuuﬁwaomﬁ@w‘%nam"lﬁaﬁq@ iflasanaansnan
myUwilauasiwieYasas 60.86-63.15 Wilal/Fuuiieudu
w%na@mmuquﬁvl&i"lﬁ%g'wmia:mﬂIWLW]ﬁL%ﬂMﬂ%LW
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Table 2 Effect of potassium sorbate on growth inhibition
of Aspergillus flavus and Aspergillus parasiticus

on fresh chilli fruits

. Wanamstwilaudioden (Sanaz)
Tnunsdon
Baslua A. flavus A. flavus A. parasiticus  A. parasiticus
(mg/ml) TISTR 3041 B3DG TISTR 3276 C5PD
0 100.00 100.00 100.00 100.00

54 62.50 66.66 86.95 76.92

81 62.50 63.15 60.86 60.86
a 6
I nbuazaslea

mﬁa"ua\‘mmﬁu‘ﬂ‘%U‘nﬂmﬁmﬁﬂﬂaaudau
’l,my'mmmﬁufamsm%tgmau%am A.Flavus Uae
A Parasiticus lélaglugnw pH 5.0 fieh MIC §nninen MIC
Tugn W pH 5.5 Agn1nz aw Wi wazen MIC fised a_
0.85 §iendnninen MIC 71 aw 0.90 uaz 0.95 NaN13NARES
fiseandasfiUuMINAnEIVBY Haung uazatue (Huang Y.
2010). &3lewen MIC vasnsasasnlumstiufsmaiainy
28913971 A.Flavus WazwUInen MIC 7 pH 5.0 dnin
1 MIC 7i pH 6.0 lugnnaz a, @eoai (wuwluaninzis
a 0.85 pH 5.0 e1 MIC wasnsaTasinviniusasas 0.01

W
¥
o

imtinlagiinin a9dndnen MIC 7 a 0.85 pH 6.0

A '

Ssflenviniudesas 0.1 siwtinlagvimiing uazlden Mic
fse a 085 dnirer MIC 7 a_0.90 lugnnz pH
W@ea% (L% @1 MIC Ya9nsazaiind] pH 5.0 a 0.85
fiediniusasar 0.01 imiinlagsiniin Gedrninen MiC
i pH 5.0 a_0.90 FafinAuteuas 0.05 siwiinlay

¢

wwiin) mafien MIC fiszdu a_0.85 fsndndnen MIC

a

# 0.90 uaz 0.95 Aszéy pH LA8IN onalunaiiio
wnnmITiUsInaindastosnliiAaanizeioaann
ANNUGHBBFLUAN (Osmotic Stress) TINAUMITRENTETU ia
1% Potassium Sorbate 4 (Booth IR. 1998) n&a1191
vasaSsidnaziinsldaniazdid a_ fnag1aduane
I5ufiuanze3saiunlunisouanaimiswiatloain
naiyvefunidnalialuainiy Jay uazams
lénanin Taslunsemefindussansnmlumsduds
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a a = ‘Dddl =) - ol '
nIeiyvendunddldafigafiazdu pH d1nd1 6.0 uaz
= lifidszansnmwiiiasedu pH §9N91 6.5 LNRDVLINIA

ea A a a o & a a A ea
gasinfdszfntnwlunisdudanmsiaiyesnfunidd
almdsuiuuloiealutig pH 4.0-6.0 dawlugnnii
pH 3.0 #3a¢1ni1 3.0 ndavasnsasasiniids=Gniaw
Tunsfugimadyvesndunidaninnfouanionlng
Alatuaiadanias uavziids=@nsawrindulmdsy
wulslen A1 pKa wadindawasiuaindy 4.80 waz
fi pH 4.0 infazasivavzaglugtliuandifisonas 86
wiifiszéiu pH 6.0 infezefiuaszadluglinandaies
Jouay 6 LYK G9RuluanN W pH 5.0 LnReTasiua
anvagluzuiliuandrninniulesgluanin pH 5.5
= Y a a & o &
Fndunalidsesdniainvessesivalunsdudany
1930 V831T879 pH 5.0 g4l pH 5.5 wananinii
INRVBINIABUNTENT 3 TlARINNINIUIINIIT YD
2.’ v ' ' A [ A
Wasle Jay uazame na1nIn inRevasiuauLazinde
Insilawwatduniadandisevluduniinalnlunnsduds

a

ﬁgauﬂ%ﬁﬂﬁwﬁu %é’aaﬂﬂﬂiﬂdaulugﬂvlajLLmﬂﬁau,wimu

A v 6

wanuirasiin lasiiansuanduazyinlien pH aelu

q

imasaaassIralilaasinnuiadndusznganiaaiy

Stopforth LazAhE NE1I1N nalnnisiuds
My resduridveniesaiiua laun nmavhldife
mmJ?iwLLﬂawaogﬂiNmaﬁ ﬂ’J’]NaNHitﬁ: wazwhfives
Lﬁaﬁmsﬁaa‘ msfufomihdlumsaudssnsuaznszum
msunuednlwaad wananildsfisneawinnsens
°JJaaa‘;ﬁuﬂ%ﬁﬁLw%tyﬁuamwmmLﬁuﬁugwaamiﬁu5’0
LT snaﬁumLﬁ'm*‘ﬁaaﬁ'umiﬁﬂmﬁ@gﬁLﬁaﬁmmaa’
saumsnslaanisleasusznauaueunatosiia
gastwaidluiufsanssuvesanlsivanssia G901
dltiAansdasanenszuaunsidiisafuns
PUFIRIINITLIUMIUUNLORTUVDILTRS MILIIUUAZ
N133718a49 DNA

winaailen a aagdszanm 0.95 Fauen a
ﬁmm:amiamil,ﬁfymau%aﬁﬁo 2 mﬂﬁufl,%aiﬁd
wigldd dn a @‘iﬂﬁg@ﬁm%'um‘m’%zymaa A.Flavus o)
lug14 0.82-0.88 %ua%iﬁ'umyﬁufuazﬂﬁﬂﬁﬁwmia
matadgy da ﬁmmmmiamsm“itymaq A.Flavus atjlu
7749 0.980-0.994 A.Flavus Lﬁ]’%ty"lﬁﬁﬁmaqmmgﬁs:mw
32-33 asenaaldos (Pitt JI. 1977) &@Iuen a, Az
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RUADNILIIYVEIVITOT A Parasiticus L¥inNu 0.98
(Ayerst G. 1969) uazannMInaaashnIfltanadadu
a & A v o
PaIFNIazan s INLNaBuNTaSiuaN NN 54 Las 81
JafnSudaladans A UNNUTEAUANNLTNTY 6 LN
] o ar ' o 6
WRZ 9 WINMNEISUVIAT MIC vaslwunsidayusasiua
nlEfugIMaeiyuadTan A Flavus TISTR 3041 7l a_
0.95 pH 5.5 (Table 1) A.Parasiticus MUMUGaRITRZAE
IS [ v ' o & 2 o

TwunsBuusasiualaanii A Flavus §95i% tvindadInis
PTANTU UL UV I T AT INIRNALUNINAITIANAIN
L“}T&rﬂ”umaamm:msf[wmee’iﬁweﬁas‘mmﬁlﬁjuw%n
lwu1nnin 81 TadanSudeladaas

nanlasasl avazaslwunsidougeiiy

oA a . v o o o ead

mﬂs:ammwiumsvummaiwgnmuwuﬂﬂwq@
o993 laua asazaslmauNiunloaanazuaaLTe
Insfilawua daumsdszyndlimsszaislnunafon
FaSLUANAUANUTUTUAN 9 1NaaaNILIYVBILTT
A.Flavus TISTR 3041, A.Flavus B3DG, A.Parasiticus
TISTR 3276 waz A.Parasiticus C5PD UWNSNFANILNEAR
lnruinlwunsgeysesivadlszanininlunisaa
M7V TE I UWNAAWINEA LS FaaunTnsinly
Uszgndlgldasaiuninaaiieaanisindslasigan
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