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: Study of fungal contamination of chili during storage and its control

4. AnghANTuY

WININITNARRY @ Yeyayd A5l fafinnay
Rt : Asnsal iy dafianay.
5. UNANED
NANSNUTII0IRINUIAIETAN Sagananadin seninanisiusnenfiaamal 15 °C wuns

Y

‘Umﬂau%mmaiwmmuw A® Fusarium SP-» Alternaria sp., Curvularia sp. Wag B/polarls Sp. @11190

WvhaeRansnlaNIsuIALEE amaaaumaﬁﬂmmmsﬂauﬂaama msldideu maivsnui
qmwgumLwaammiﬂumammmamuuwawan wuinnsldansuaendeiivssaninminilessudiou
Y v o v & o A o i a Y v a o = 3
funisltinfounasmaiiuigamgiisinisunansnluiniougaumaiiso - 52 OC w3 Wil wagnIsiiy

a a a o Y o & . . vaQ{ =
NANINYIGEUNNA 5 - 10 PC @UsaannNISluIINagVBRTRI Fusarium sp. WagAlternaria sp. L9 @9
& Qt:lr-:’ljd a a ‘3 4‘{’ a <@ a a a 0 <
e 2 FldUsganiamaddunisannisyuideuvesdenuunansn msinunansnigaumgil 10 °Cidu
nan 14 Tuldnumsuudeureadiesfinuvewansn  wigdesnisiiunansnidunan 21 wag 28 Ju
AsviNIsguRansniuinSeugamil 520C uu 3 wiil ufigamgll 10 OCrzdigann1sinies i
HaW3Nle

AMEN:TeT NMsUulau U1sou gauuaiian Msaiuny

Abstract

The study investigated fungal contamination of chilies which were packed in foam punner
and covered with PVC film or a plastic bag during storage at 15 °C. The discovered fungi were
Fusarium sp., Alternaria sp., Curvularia sp.and Bipolaris sp. whose infection can occur through
damaged to the skin of chili fruit. This research was conducted to study three methods to
reduce the fungal contamination on chili fruit by GRAS compounds, hot water treatment and
low temperature. The results showed that GRAS compounds are less effective than hot water
treatment and low temperature. Hot water at 50 -52 OC for 3 min or storage at 5 - 10 °C had
high ability to reduce the infection of Fusarium sp. or Alternaria sp. on chilli fruit compared with
untreated fruit (control). Both methods were high efficiency for reducing contaminated fungi.
The results obtained in this study showed that there was no fungi infection detected in chili
fruits” peduncle kept at 10 OC for 14 days. Dipping chili fruits in hot water at 52 OC for 3 min
reduced the incidence of fungal infection on chili peduncle and calyx after 21 and 28 days of
storage at 10 ©C.
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wUastan avesanunsounslngauuazsy Tniawisden  Fusarium sp. anunsadvhanerandnuas
LLammmiiumeﬂL%aiﬂmﬁmﬁu LfJumLmﬁumkﬂﬁmmmwfsﬂﬁﬂéﬁa wagilseawinden Fusarium
spp. way Alternaria alternatagnunsadvianeniglunandnasusszavnenvisenasey Juamnves
A internal rot wuiduleenuinaseus win wae Bewnunarsdun wiesnnin (placenta)
(Halfon-Meiri et al.,1983; Frans et al., 2017) Wlndesanlufumdansn (seed bormne)



Figure 1 Colony and morphological structures in fungiand symptom on chilli

A) Fusarium sp. E) Nigrosporasp.
B) Alternaria sp F) Phomopsissp.
Q) Curvularia sp. G) Cladosporiumsp.

D) Bipolarissp.
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2.1 nedaulsEaNSAYasEInguUaaniy °Ium'ss°fugam'm%qmaaL%asﬁﬁﬂul,ﬁauuu

waw’%n%wg

arsvaende 3 vin Ao Tnsiansuu Wueaden «osiun 250 way 500 un./a. way
NIARRNYNAN 100 wag 250 un./a. ﬁﬂszﬁm%mwiumsé’ugqmsw%zgsuaqaﬂa%l,%jam Uuiouuunansn
wns ( Fusarium sp., Alternaria sp., Curvularia sp. wagBipolaris sp.)lauanasiunisadfogned
tfudAnyBs (Table 1) stﬁawwswLuummsaé’ué’jﬂmnﬁmamﬂa%ﬁaswﬁgﬂ 4 ¥finde Wosn Fusarium
spAlternaria sp., Curvularia sp, wag Bipolaris sp. lwauysal ( 100%)dudeniv Wsmaasy 500
fadnsu/ans sesanie Wunaidey wosiun 500 un/a. Inedudaidon Fusarium sp., Alternaria sp.,
Curvularia sp. wag. Bipolaris sp.l¢t 90.82, 43.49, 100.00 Waz 50.81 % MINAINU @IunsneengIanil
UsyAvsnntienfigalumsdiudatesia 4 win (Table 1 and Figure 2) IndiAssrunisliluupadon
gpsiun 500 un./a. lunsdudaden Fusarium oxysporium aslsadavinuesnéeveuld 100 %
waznsneang1an 250 un./a.Sudale F. oxysporiumlé 8.8 % (UayeyaR, 2555)

Tablel Efficacy of GRAS compounds for the inhibition of spores growth of contaminated

fungi on chilion potato dextrose agar kept at room temperature for 7 days

Inhibition of spores grovvth(%)m

Treatment
Fusarium sp.  Alternaria sp.  Curvularia sp.  Bipolarissp.
prochloraz 500 mg/l 100.00 a 100.00 a 100.00 a 100.00 a
propyl paraben250 mg/l 100.00 a 100.00 a 100.00 a 100.00 a
propyl paraben500 mg/l 100.00 a 100.00 a 100.00 a 100.00 a
potassium sorbate 250 mg/l 18.87 c 24.64 c 6.33 ¢ 29.94 c
potassium sorbate 500mg/l 90.82 b 43.49 b 100.00 a 50.81 b
oxalic acid 100 mg/l 5.01d 13.33 d 0.00d 1337 e
oxalic acid 250 mg/l 16.89 ¢ 2491 c 1556 b 24.45 d
F-test *x *x *x *x
CV (%) 9.83 4.45 2.51 594

“Means in the same column, followed a common letters are not significantly different at the
5% level by DMRT



Fungi Fusarium sp.  Alternaria sp.  Curvularia sp. Bipolaris sp.

Treatment

'

control(PDA)

prochloraz 500mg/L

propyl paraben 250mg/|

propyl paraben 500mg/|

potassium sorbate 250mg/l

potassium sorbate 500mg/l

oxalic acid 100mg/l

oxalic acid 250mg/l

Figure 2 Efficacy of GRAS compounds for the inhibition of spores growth of contaminated fungi

on chili kept at room temperature for 7 days



2.2 neagauUsEANSAMMNUasaIsnguUaanny LﬁaaﬂmsﬂmﬁawaqL%'aiwuwaw%n%ng
NAFOU UszdnSnmvesansnguiasndie 3 vila Ao Insianisnuu wae Wunaldey o3
WY ALY 250 Waz 500 wn./a. nTeeng1danAnuldnty 100 waz 250 un/alunisannis
Uuitlouvendos Fusarium sp. kay Alternaria sp. UUNAWINLAI WU miﬂzjmaamﬁaﬁg@ wila &
UszansamalunisasnisUuieuvesdesi 2 4iin Tnensinvunaunaiitimsdvansveadon
Fusarium sp. W8y Alternaria sp. LLazlaJﬁmfmLmﬂﬁmmaaﬁaLﬁaLU'%&JULﬁ&Uﬁ'Uﬂﬁiﬁ%mmu (1h)
(Table 2)

TULRELTY Yasium 250 un./a. fuszAnsamlunsanmslwdlewvende Fusarium sp.
war  Alternaria  sp. InswlSsuiflsvanuunaunaiitinsdvhaneveadosn  Fusarium  sp. uae
Alternaria sp. TuwAuEaLRAs 0.54 waz 0.0 3 T, AMUAFU F9a%NFe NTABENYIAN 250 UN./A. W
agnslsfimnuluspaesviivszdnsnngandt dvuauna 044 wag 0.02 ¥ AuawU ( Table 2 and
Figure 3-0) AanAdastuaiduves Palouet al. (2002) wui1 TUupadew wedunaunsnmuaudion
Penicillium digitatum wag Penicillium italicum \Juanvsuadlsas@iden annisiinlsald 70-80 %
Tunaden gestunazlududianssuveneuled Indnuaaylsiua (- polygalacturonase) YOUTDT
Monilinia laxa Vl¥anmaifalsanindtiaa (brown rot) vesmalsiifiudauds oty (stone fruit) 1¢
fl9 80 Wesidus (Gregori et al., 2008)

Table 2 Efficacy of GRAS compounds to reduce contaminated fungi on chili stored at 15°C

For 14 days
Symptom Lesion(l)(cm)

Treatment

Fusarium sp. Alternaria sp.
Control (water) 1.098 0.540
prochloraz500mg/L 0.438 0.020
propyl paraben 250mg/| 1.018 0.050
propyl paraben 500mg/l 1.148 0.060
potassium sorbate 250mg/| 0.544 0.028
potassium sorbate 500mg/| 0.836 0.042
oxalic acid 100mg/l 1.008 0.052
oxalic acid 250mg/l 0.686 0.036

CV (%) 49.51 51.78




Figure3 Efficacy of GRAS compounds for Fusarium sp. infection on chili stored at 15 °C

for 14 days
A) control (water) E) potassium sorbate 250mg/l
B) prochloraz 250mg/! F) potassium sorbate 500mg/l

C) propyl paraben 250mg/l G) oxalic acid 250mg/L
D) propyl paraben500mg/l H) oxalic acid 500mg/l

L

Figured Efficacy of GRAS compounds for Alternaria sp. infection on chili stored at 15 °C

for 14 days
A) control (water) E) potassium sorbate 250mg/l
B) prochloraz 250mg/l F) potassium sorbate 500mg/l

Q) propyl paraben 250mg/l G) oxalic acid 250mg/L
D) propyl paraben500mg/| H) oxalic acid 500mg/l



3. nasaulszAvEnmvasirdou eaanmuleuvaatosuunanintuy
3.1 wadeulszAniamuasinfeudamadudinisienvasaasidasiivudeuuunanin
oy
1h¥eufigumnd 50 5 2 55 uay 57 °C fivsrAnsnmlunissudsnissenvesataditen
Fusarium sp., Alternaria sp., Curvularia sp. wag Bipolaris sp.lauananefiunisaiaeg1eiiiede ﬁﬂ
(Table 3)
aleiventon Fusarium sp. flaildganin¥ou (nsndBaaunm) sen vianueaadeiuy
pwnainde PDA Uuflgamniivios Wunan 5 $1lus duavesvsadoniiguinfousmmaiisnag vn
nssuiBavasdilison enfufiguluidougumail 50°C Wuna 1 i Snssenvesades 20.60 %
(Table3and Figure 5)
alofronion Alternaria sp. filsiléguthiou (nsnidSeunau) son ndsinvenades
vuensiiisnde PDA Unilgamgiivies Wunan 2 alus waewuihaveveadosiiduihiougungd
soeCifuaan 3 wit thfeugamgdl 52°C WWunan 1 uay3 Wil Y¥eugumnd 55oCifuna 1 unit was
1h¥eugamgdl 57°C Wunan 30 Junil Imwsenvesadestios liflenuuandeiuniaadd (Table 3and
Figure 5)
aUa%suaﬁL%am Curvularissp. ﬁlﬁlé’aﬂmﬁﬁau (ﬂiizﬁﬁm‘umv 190 UHRINRLAFUDTU
pINSIABNITD PDA Uwammwm Hunan 1 Halus waewuhavefveatoniguihfeugamgl 52°C
L‘Uunm 3117 wagin¥ougamnd 55°C iunan 1wt finssenvesavedidestios fmwsenuesales
o1 65.00 uar 80.60 % FwudHivsfivedidudnisieniias undnumenistonvesaled azsen  germ
tube ﬁgue] fafuadesiiniu(Table 3and Figure 5)
adosrono Bipolarissp. flail#quiingeu (nssuiBaauaw) son ndsnrenatesuu
pwnsLABaTo PDA vuflgamafivies e 2 $9lus uasnuiradesvendeniiquinfougnmndl 550C
Hunan 1w uazih¥eugamndl 52°C a3 it fnssenvesavedidestios fmwsenuesales
o3 5.80 war 6.40 % uavdnuazalesveudesiiven avsen cerm tube é?w] Anruadasiviniu

(Table 3and Figure 5)



Table 3 Efficacy of hot water on spore germination of contaminated fungi on chili

Spore germination(%)(l)

Treatment
Fusarium sp.  Alternaria sp.  Curvularia sp. Bipolaris sp.

control(room temperature) 87.80 ¢ 81.20 d 93.80 e 94.40 e
hot water 50 °C for 1 min 29.60 b 18.00 ¢ 91.60 de 92.00 e
hot water 50 °C for 3 min 0.00 a 2.80 a 85.40 bc 72.20 c
hot water 52°C for 1 min 0.00 a 6.80 ab 88.40 cde 85.00 d
hot water 52°C for 3 min 0.00 a 6.00 ab 65.00 a 6.40 a
hot water 55°C for 30 sec 0.00 a 11.20 b 90.60 cde 92.00 e
hot water 55°C for 1 min 0.00 a 6.80 ab 80.60 b 580 a
hot water 57°C for 30 sec 0.00 a 4.40 a 85.80 bcd 59.00 b

F-test *x *x *x -

CV (%) 14.35 24.11 4.95 5.21

“Means in the same column, followed a common letters are not significantly different at the
5% level by DMRT



Fungi —» Fusarium sp. Alternaria sp. Curvularia sp. Bipolaris sp.

Treatment

v

control (water)

hot water 50 °C

for 1 min

hot water 50 °C

for 3 min

hot water 52°C

for 1 min

hot water 52°C

for 3 min

hot water 55°C

for 30 sec

hot water 55°C

for 1 min

hot water 57°C

for 30 sec

Figure 5 Efficacy of hot water on spore germination of contaminated fungi on chili



3.2 nadeuUszAnsamuasinfeu isaamavuiiouvestiomuunanintiny

nsuNaNENTiUgNITosT Fusarium sp. uway Alternaria sp. luthdeu gumgfi 50 0C
Hunan 3 nift wavgamnd 520C unan 3 it fusydvinnd swaukaiinadivhasveaden
Fusarium sp. 0.22 Wag 0.25 wil. LLaz%uﬂmLLmaﬁﬁﬂﬂiL%ﬁ’lm%mL%@i’l Alternaria sp. 0.11 uag 0.5
%, (Table 4 and Figure 6-7) @nansaasmsvhansvesdessdeswdaldd wasimuunnsimis
affidleiFouidloutunaniniifuih (gungiivies) denndestuamiifouns Fellik et al. (1999) Msgura
winluth¥ougmumgfl 500C w3 wiil ansnaaniadvhansveadivs  Botrytis cinerea uay
Alternaria alternate swinan1sAUSNE

Mnuantnaetlddadeonnssuiatusyansnng 2 nesuds Ae thiougumg 52 was

50 0C Huna 3 wift itelflunsmadeudusely AasHnmsdunaninlutihfeugamgdl 57 °C Wuna
30 it uay 520C Wunan 1unft Seuneusavesmadivhansreadion Alternaria sp. fidinn us
agalsinuldfianuunnsnmieais

Table 4 Efficacy of hot water treatment for fungi infection on chili stored at 15°C for 14 days

G
Symptom lesion (cm)

Treatment
Fusarium sp. Alternaria sp.

control(water at room temperature) 0.66 bc 0.69d
hot water 50 °C forlmin 0.73 c 0.31 bc
hot water 50 °C for3min 0.22 a 0.11 ab
hot water 52°C forimin 0.51 abc 0.09 ab
hot water 52°C for3min 0.25a 0.05 a
hot water 55°C for30sec 0.29 a 0.34 c
hot water 55°C forimin 0.32 a 0.13 abc
hot water 57°C for30sec 0.34 ab 0.02 a

F-test *x *x

CV (%) 57.00 72.47

(l)f\/\eans in the same column, followed a common letters are not significantly different at the
5% level by DMRT
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Figure6 Efficacy of hot water treatment for Fusarium sp. infection on chili stored at 15 °C
for 14 days
A) control (water) E) hot water 52°C for 3 min

B) hot water 50 °C forlmin F) hot water 55°C for 30sec
Q) hot water 50 °C for 3 min G) hot water 55°C forlmin
D) hot water 52°C for 1min H) hot water 57°C for 30sec

H

Figure7 Efficacy of hot water treatment forAlternaria sp. infection on chili kept at 15 °C
for 14 days

A) control (water) E) hot water 52 °C for 3 min
B) hot water 50 °C forimin F) hot water 55°C for 30sec
O) hot water 50 °C for 3 min  G) hot water 55°C forlmin

D) hot water 52°C for 1min H) hot water 57°C for 30sec
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4. NAFRUUSEANSAINYDRUNYNA1 Lilaann15UNIUaUYRIYRTIUUNANININY
4.1 negauUszanSAwYaauugiing lun1sduginisiasyvaatasinuuidauuunansn

u
¥

ny

naaeUUsEAvENwegaMnTinn e 15 10 uag 5 OC Wigumeuivaumgiiveslunis
€JJUE'?flmiLfﬁigsuaaﬁﬂa%ﬁaﬁﬂuﬁauuumaw%le (Fusarium sp., Alternaria sp., Curvularia sp. Wag
Bipolaris sp.) W‘U'jwqmmﬁﬁwﬁﬂszﬁw%mvﬂ,umié’ug’aﬂfﬁlﬁﬁzgsuaqaﬂaﬂ%am Uuitouvunan3nunsld
wanenafunnsadfegnadifeddeyds (Tables) gaungil 5 OC m‘u’]iﬂETU&M?L‘\]%QJ}%EN&%JB%L%@T] 3 il
fie Wos1 Fusarium sp.,Curvularia sp, Wag Bipolaris sp. lﬁamuﬁﬁﬁ (100%) duidies Alternaria sp. 7
gamail 5°C annsaadyliantios sesaunfsgumgll 100C anunsndudinaaiyuendesii 4 wia
161 77.16 - 87.67 % (Table 5 and Figure 8) @oAAHITUIILINUNITITEVEY Pose et al. (2009)gaunnil
funnzaudniumssenvesdies A alternate e 25 - 30 OC Iummzﬁqmmﬁﬁwqm WAYENEAYBINT

I9NURIAUDS Ao 5 OC way 35 OC

Table5 Efficacy of low temperature for the inhibition of spores growth of contaminated

fungi on chili on potato dextrose agar (PDA) for 7 days

Inhibition of spores growth(%)(l)

Treatment
Fusarium sp. Alternaria sp. Curvularia sp. Bipolaris sp.
Kept at 15°C 64.48 ¢ 66.76 C 68.00 ¢ 39.89 c
Kept at 10°C 83.07 b 81.16 b 87.67 b 77.16 b
Kept at 5°C 100.00 a 88.24 a 100.00 a 100.00 a
F-test *% *% *% *%
CV (%) 3.03 2.13 0.99 3.39

“Means in the same column, followed a common letters are not significantly different at the
5% level by DMRT



Fungi — fFusarium sp. Alternaria sp. Curvularia sp.  Bipolaris sp.

Treatment

l

Room temperature

Kept at 15°C

Kept at 10°C

Kept at 5°C

Figure 8 Efficacy of low temperature for the inhibition of spores growth of

contaminated fungi of chili on potato dextrose agar (PDA) for 7 days
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4.2 wﬂaauﬂﬁzawﬁmwmaqmwgﬁﬁﬂLﬁaaﬂmﬁﬂmﬁawmﬁ?aﬁ'muwaw%nwg

aaeUUsYAvENBIgaMain o 15 10 wag 5 OC Tumsanns vuidlouveadon
Fusarium sp. Wag Alternaria sp. UNHAN3NLAY WU gaungil 5 OC uaz 10°C duszavzanlunisan
nsuuteureaiosi 2 viia TaRlifinnuuandnefumeadd duuausaidnanmadivhansteade
30 Fusarium sp. wag Alternaria sp. ﬁqmmﬁ 5 OC way 10°C Tvuinuna 0.04 - 0.21 9. ( Table 6
and Figure 9) AsafUNTMAGOUUTEAVEA MYBIMMYIIAN Tumsusnsaiguesdonivudouuuna
WinTuyULeTIABTe PDA

MNHaNISARDNE Fengmmaii 10 oc (flunmsnaassie 6) Feliuszansamilunisan
mstudeureaden uazUseviliiniinsidengamgl 5 OC uenanildnguungiisnann e1avilving
WInAneINsarUnUIla



Table 6 Efficacy of low temperature to reduce contaminated fungi on chili for 14 days

)
Symptom lesion (cm)

Treatment
Fusarium sp. Alternaria sp.
Kept at 15°C 1.60 b 1.18 b
Kept at 10°C 0.06 a 0.21 a
Kept at 5°C 0.05 a 0.04 a
F-test x% *%
CV (%) 39.59 64.10

mf\/\eans in the same column, followed a common letters are not significantly different at the
5% level by DMRT

Fungi Fusarium sp. Alternaria sp.

Treatment

l

stored at 15°C

stored at 10°C

stored at 5°C

Figure 9 Efficacy of low temperature to reduce contaminated fungi infection for 14 days

5. UszAvBnmwasansnguiaeadediuiuiinfou eaansuudiouveadionuunanininy
nsumanintnyuasiiugnites Fusarium sp. Tutheugamgil 50 uwaw 52 °C Hunan 3
unit TWusalden wosiun 250 un./a. flaaumgdl 50 wag 52 °Cilfunan 3 unfl way nsneeNeIANn 250
un./a. Tgaumgdl 50 uag 52 °C Wua 3 undi iufigamnd 15 °C Liflenausndnafunnaadi Tvune
unaaInmadvhaneveades Fusarium sp. 0.19-0.36 9. (Table 7 and Figure 10) usiagnslsfinumn



nsaABfauuanaaseRRdla S sufeutunsaitaua (1) uaznsldansieiiusnassiy 500
an./a. Smadivhaneveades Fusarium sp. JuksnT Suuausa 0.83 uay 1.03 @y, suddy
dhunaninfiugniion Alternaria sp iifulutn¥ougaumgfi 50 uay 52 °Ciunan 3 W
TUumaden wosiun 250 un./a. figaumindl 50 waz 52 °C Wua 3 Uil uaz nsAeenwIAn 250 1n./a.
flomgfi 50 war 52 °C WHuaan 3 wifl iiiuilgamgd 15 °C wut Wes Alternaria sp. laidvhanewa
win laviliAnuma Wensudisutunssuiimunu (1) waensldarsedlusraes 500 un/a. fins
\vhaneveatesn Alternaria sp. duuaung 0.36 way 0.02 @, Aua1au(Table 7and Figure 11)
Mnuannaesi Wentheugungd 50 wae 520C Wunan 3 wiit (dlunisveassde 6) 4
Uszansami ilesminfeudulladeiitnasemsdvianeveade Fusarium sp. wa Alternaria sp.
FuduiEfifssmeriioannsuteuwdesuunaniniuy

Table 7 Efficacy of hot water combimed with GRAS compounds to reduce contaminated

fungi on chili storage at 15°C for 14 days

G
Symptom lesion (cm)

Treatment
Fusarium sp. Alternaria sp.

control (water) 0.62 ¢ 0.36
prochloraz 500 mg/L 0.35b 0.02
hot water 50°C for3min 0.18 a 0.00
hot water 52°C for3min 0.15a 0.00
potassium sorbate 250 mg/l at50°C for3min 0.20 ab 0.00
potassium sorbate 250 mg/l at52°C for3min 0.23 ab 0.00
oxalic acid 250 mg/l at50°C for3min 0.13 a 0.00
oxalic acid 250 mg/l at52°C for3min 0.17 a 0.00

F-test *x *x

CV (%) 49.69 143.17

“Means in the same column, followed a common letters are not significantly different at the
5% level by DMRT



E F

Figurel0  Efficacy of GRAS compounds and hot water treatment for Fusarium sp.
Infection on chili stored at 15 °C for 14 days

A) control (water) E) potassium sorbate 250me/L at 50°C for 3 min
B) prochloraz 500 mg/l F) potassium sorbate 250mg/l at52°C for 3 min
C) hot water 50 °C for 3 min  G) oxalic acid 250mg/l at 50°C for 3 min
D) hot water 52°C for3min H) oxalic acid 250mg/l at 52°C for 3 min

Figurell Efficacy of GRAS compounds and hot water treatment for Alternaria sp.
Infection on chili stored at 15 °C for 14 days

A) control (water) E) potassium sorbate 250mg/L at 50°C for 3 min
B) prochloraz 500 mg/l F) potassium sorbate 250mg/l at 52°C for 3 min
Q) hot water 50 °C for 3 min  G) oxalic acid 250mg/l at 50°C for 3 min
D) hot water 52°C for3min H) oxalic acid 250mg/\ at 52°C for 3 min



6. wavaansTunawinluthiou wasiuinuiigumglinn densdsuulasguam uazan

nsuuitleuveadosuunaniniuy
msgumaninduyuaduihiougamgl 50 uag 52 °C Hunan 3 wit iWisuifeuifunssis

auay (1) uaznslfarsedlusaansty 500 un/a. iuflgamgdl 10 OC Sufinnafinderiifiuxa
warmaasuudasnmnm ndnfuinwesy 7 , 14, 21 way 28 Yu wulwandniufidosiiiuna
sdsnmsfuing wiu 21 uar 28 fu madadeniitunavesanindauuaniansadoad
Feddnyde wansniguluirdougumad 52 uag 50 0C iuan 3 wift Imadadeniifiusa 0.83 uax
5.83 % ndmnifuinwiasy 21 fu wasnaindeniifiusa 13.14 uay 25.83 % ndinifuinwasy
28 Ju fimaAndeniifuresanintosnindowfeuiisuiunsmitmuauiinnindeniifiuse
32.07 uay 62.80 % wAINLAUSA®IATU 21 uay 28 Ju (Table 8and Figure 12) @AAapaiu N3
yanodlute 3.2 msldhfeugumni 52 OCuar 50 OC Wunan 3 wiil ansnanmsdudeuvention

Fusarium sp. Wag Alternaria sp. It

Table 8 Effect of hot water on contaminated fungi on chilli storage at 15 °C for 7, 14, 21

and 28 days
Contamination fungi(%)

treatment

7 day 14 day 21 day 28 day
Control (water) 0.00 0.00 3207 b 62.80
prochloraz 500 mg/L 0.00 0.00 0.00 a 250 a
hot water 50°C for3min 0.00 0.00 583 a 2583 b
hot water 52°C for3min 0.00 0.00 0.83 a 13.14 a
F-test - - x* *H
CV (%) - - 109.32 30.26

“Means in the same column, followed a common letters are not significantly different at the
5% level by DMRT

mﬁqaglﬁaﬁmﬁfﬂﬁuamaw% NARNAUSIYIATU 7 ;14,21 wag 28 Tulufianuuwsnanaiy
mqaﬁmuﬁqﬂﬂﬁ'ﬁﬁ%l,t,ﬁiashﬂiﬁmmﬁmmagzytﬁaﬁmﬁfﬂLﬁuéﬁmﬁaszammﬂmﬁué’ﬂmmwﬁu (Table
9aonadasiusmideres Gonzalez et al (1999) nsumandnyuluindougumnd 53 °C fudae
polyethylene film (20 x30 cm) Lﬁuﬁqmmﬁ 8 °C \Juran 14 uay 28 Yu ﬁmsqmlﬁafmﬁﬂ 1.1 uay
1.3 % dlaiSeudisuiunssiBauauiiviude polyethylene film fnisanydsthmiin 1.3 uas 1.4 %
Falufiauuansnamneada



Table9 Effect of hot water on weight loss of chilli storage at 15 °Cfor 7, 14, 21

and 28 days
Change of weight loss (%)
treatment
7 day 14 day 21 day 28 day

Control (water) 0.58 0.95 0.96 1.72

prochloraz 500 mg/L 0.50 1.06 0.97 1.52

hot water 50°C for3min 0.54 1.17 1.30 1.71

hot water 52°C for3min 0.66 1.05 1.21 1.68

CV (%) 25.09 18.55 23.33 27.56
mMeAsunUasdveananin nuiniswisuuladaniuaing (L) warnsiUdsunlasrndiden-

A (a-value) vosrannUnyunsiguluindougamall 50 waz 52 °C \Wuia 3 wiit lfianuuansng
U aa A =l = LY aa % 1 @ v [ 1
funnsadifllerSeuiisuiunssuisaiuau (W) lunngiaiaivesnisiiuinw aglugie 31.88-34.72
(Table 10) @umsivasulUasA@intu-inaes (b-value) nnuuanaramsadfegnsivedfy Weiiu
$nw1 uw 28 Ju lnenannfiquindeugamall 52 OC WWunan 3 wifl §A1 bvalue  wndian wiriu
26.21 Wiguwisuiunssudsauay (41) wasmsldanseaiilusransiy 500 un/a. de  b-value Wiy
23.15 uay 22.40 Aud1du (Table 10) Wlodn b {Wur1uin uansinegludisdingdes nisiudsuuwlasdly

] 2 v adg v = v A v A a ad a
sEninnsgnuea anunsadudvilglvimsuiisssesnsanle Wenaundaviosugn 3wk (Ground
color) Azi5uTnaNasndidendy \Wudideineeunin uasiindyiu  (Over color) &rneq 1y dndes
WA9 339 189 Juwnun Usingnisaliwuiliinainnisideaansvesnaslsilas (chlorophyll degradation)
& v a I3 . a o oA =3 o g v Yo A = &
Junalvialsfiueen (Carotenoids) #3959ATngaU kansnMALTLNT Ylvnaldidvies Fuduoins
YBIN15U3 (F3AY, 2557) UTONTANLATILALTY



Table10 Effect of hot water on color of chilli peel storage at 15 °C for 7,14, 21 and 28 days

Change of color of peel

treatment 7 day 14 day 21 day 28 day

L a b L a b L a b L a b
Control (water) 3375 4040 24.80 3430a 4042 2474 3188 40.31 24.97 33.26a 39.25ab 23.15b
prochloraz 500 mg/l 3357 4250 27.97 323db 4166 27.01 3158 39.99 2499  29.99b 37.99b 22.40b

hot water 50°C for 3 min ~ 33.83 4137 26.62 33.05ab 40.30 24.98 3260 42.08 27.72 32.30a 39.43ab 24.0l1ab

hot water 52 °C for 3 min  34.72 4220 2857 34.40a 40.52 2547 3365 4204 27.02 333la 41.35a 262la

F-test ns ns ns * ns ns ns ns ns * * *

CV (%) 356 338 7.86 297 240 7.03 393 343 878 4.20 3.65 6.56

mf\/\eans in the same column, followed a common letters are not significantly different at the
5% level by DMRT

Time —» 7 days 14 days 21 days 28 days

Treatment

!

Control

(water)
Prochloraz ‘ w
500 mg/l ' \

hot water 50°C

hot water 52°C ‘“ “ ‘
for3min

Figurel2 Efficacy of hot water treatment and stored at 10 °C for 7, 14, 21 and 28 days

for3min




9. dsUnanIsnaaauaztaLauaLUL
L%aiwﬁwwulf'ﬁauuumaw’%ﬂ%ﬁwmﬁ 7 ¥in Ao Alternaria sp., Curvularia sp., Fusarium sp.,
Bipolaris sp., Nigrospora sp., Phomopsis sp. Wag Cladosporium sp. LLasL%jas']ﬁmmsaﬁﬁﬁﬂmﬁma
winlgidlodaununa Ao Fusarium sp- Alternaria sp., B/polorls sp. wagCurvularia sp.
Fnsaaderfivudounintuyssitnafuinniidussansnmd fe magunaninluihiou
9aunQil 50 OC w3 W, gaungil 52°C W 1-3 Wi, gaungdl 55 °C w1 uiikag aaungil 57°C
w30 Sundiflvunaunadiiinisdvhanevendos Fusarium sp. 0.22 - 0.51 au. uasSvunaunaiiing
dwiaeveaden Alternaria sp. 0.02 - 0.13 wu.(gaumgligedu axldnardesa) wasnafuinyina
winlnensldgamnd 5 OC uaz 10°C fszandnmlunisanmstutouvondeslé Toumunaidn
Pnmsdvhanevendesn Fusarium sp. Wag Alternaria sp. 0.04 - 0.21 . ﬂmﬁumaw%ﬂﬁqmw{]ﬁ
10 °C lwunsUudeurendesuunanin Wafusnwmaninum 2 dUani Wedesmafudnwina
WiNULTY ma‘v‘hmsajmaw'%ﬂiuﬁﬁauqmmﬁ 50 - 52°C Wy 3 u Lﬁuﬁqmmgﬁ 10 OC @u150a9
nsuufoureadonléd uasnandndansiinaunin
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