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modified atmosphere packaging
vapor heat treatment

oriented polypropylene

low density polyethylene
micro-perforated film

oxygen transmission rate

Good Agriculture Practices

AED
MAP
VHT
OPP
LDPE
MPF
OTR
GAP
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Abstracts

Postharvest losses due to quality loss, plant disease and stored-product insects damage
farmers and entrepreneurs. The application of pre and post-harvest management technology to
develop innovations to reduce quality loss is therefore a guideline for the implementation of the four
projects including project 1. reducing quality loss of fruits and vegetables. The objective is to develop
technology for extending the shelf life and packaging of agricultural produce for export. It was found
that commercial ethylene absorbent, corncob biochar ethylene absorbent stored can extend the
shelf life of single and banana bunches best. The mangosteen in MAP + ethylene absorbent can
extend the life of the mangosteen during transportation. The mango quality after harvest by foliar
spraying CaB fertilizer can be delay quality loss and postharvest disease. The mix salad packed in
micro perforated film (OTR 5,000-10,000 cm?/m?/d) bags with or without plastic trays and baby corn
packed in plastic tray and wrapped with micro perforated film (OTR.5,000-10,000 cm’/m?/d) bag can
delay browning. rambutan packed in LDPE micro perforated film or packed in plastic trays and
covered with LDPE micro perforated film (OTR 5,000-10,000 crn’/m?/d) and mangosteen packed in
paper trays and wrapped with PVC film or packed in OPP-or LDPE micro performed film (OTR 15,000-
20,000 cm3/m2/d) can be delay quality loss. The pomelo coating with 20% carmauba and packed in
MAP bag before place in corrugated paper boxes can extend the shelf life more than 9 weeks. Coated
mangosteen 8 kg packed in MAP bag before place in plastic basket, corrugated paper box and MAP
bag before place in corrugated paper box delayed quality loss. Project 2. Reducing post-harvest losses
caused by plant disease using'safe methods. Objectives for disease control and development of the
detection of ochratoxin A (QTA) in agricultural products. Dip chilli in hot water at 52 °C for 3 minutes,
packed in PP plastic trays covered with PE film or dipped in CaCl, 1.5%, packed in PP plastic bags,
stored at 10 °C. Soaking oranges in hot water 55°c for 3 min, then soaking in 0.1% salicylic acid for 5
min or soaking in3% NaHCOs for 5 min can control postharvest disease and extend shelf life. Peanut
disease incidence can be reduced by preventing peanuts from touching the ground during drying.
rapid dehumidification and beware of spawning insect pests in the shed. including storage in an open
air with good ventilation. The reduction of aflatoxin in dried chili was achieved by using freshly
squeezed garlic juice. Project 3. Reduction of agricultural products losses caused by stored-product
insects. Objective: To develop effective technology for controlling post-harvest insect pests by means
of pesticides, fumigants and the use of essential oils and plant extracts. pirimiphos-methyl (Actellic
50%EC) application rate of 20 ppm, imidacloprid (Zebracut 70%WG) application rate of 0.1 g,
thiamethoxam (Siena 25%WG) application rate of 3.5 g, and thiamethoxam (Cruiser 35%W/V FS) 2.5
ml were highly efficient to control those 5 insect species and no effect on seed germination.
controlling maize weevil and red flour beetle with nitrogen 99.5%. S. aromaticum oils encapsulated

with freeze-drying at 100 and 200 g /10 kg of mung bean can be used as bio-insecticide to control C.
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maculatus adults and F1. Furthermore, the development control of Plectranthus amboinicus 0.5%+
SLS in ratio 1:2 30 ml/fruit can be evaluated with 3 rd instar nymphs of mealybug (Planococcus minor
Maskell) on Durian. Project 4. Development of postharvest technology for reduce quality loss of
irridiated mango. Objective: to develop a technology to reduce the quality loss of agricultural produce
from plant quarantine measures by means of radiation. Calcium application, pre-cooling during
transport, hot water treatment and ethylene absorbent during storage. could be reduced browning

peel and juicy flesh during storage.
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Abstracts

Fruit and vegetable have a high postharvest loss because they still.alive and have high
water content. Therefore, it is important to maintain the quality of produce after harvesting. In
order to have high quality as same as harvest date. The objective of this project is to preserve
the quality and extend the shelf life of fresh produce by using ethylene absorbent, modified
atmosphere, calcium and packaging. The effect of ethylene absorbent in packaging on the shelf
life of banana was studied both single fruit and banana bunches. It was found that 1 packet of
commercial ethylene absorbent and 2 packet/of corncob biochar ethylene absorbent stored at
25°C can extend the shelf life of single and banana bunches best. The study on the use of
modified atmosphere packaging and corncob charcoal ethylene absorbent to extent the shelf
life of mangosteen during transportation from Chanthaburi and Chumphon provinces. It was
found that mangosteen of both areas in modified atmosphere packaging + ethylene absorbent
has the highest consumer.acceptance and can store for 28 days. Use of calcium to maintain
mango quality after harvest by foliar spraying calcium boron fertilizer. It was found that mangos
obtained with Calcium boron had higher fruit weight than control. After 28 days of storage,
Calcium boron treatment can be delay weight loss, fruit firmness postharvest disease. The study
of using micro perforated film to maintain quality of mixed salad (butterhead and cos) and baby
corn. It was found that mix salad packed in micro perforated film (OTR 5,000-10,000 cm?/m?/d)
bags with or without plastic trays can be stored for 18 days. Baby corn packed in plastic tray and
wrapped with micro perforated film (OTR 5,000-10,000 cm?/m?/d) bag can be stored for 20 days
and maintain freshness and delay browning better than packed in micro perforated film bags
without plastic tray. The study of using micro perforated film to maintain quality of rambutan
and mangosteen. It was found that rambutan packed in LDPE micro perforated film or packed in
plastic trays and covered with LDPE micro perforated film (OTR 5,000-10,000 cm?®/m?/d) can be
stored for 14 days. While mangosteen packed in paper trays and wrapped with PVC film or packed
in OPP or LDPE micro performed film (OTR 15,000-20,000 cm3/m2/d) can be stored for 15 days.

The study on suitable pomelo and mangosteen packaging for export. The results showed that
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coating with 20% carnauba to maintain quality and freshness. In addition, pumelo packed in MAP
bag before place in corrugated paper boxes can extend the shelf life more than 9 weeks at 13°C
and can be stored at room temperature for distribution at least 7 days. Coated mangosteen 8 kg
packed in MAP bag before place in plastic basket, corrugated paper box and MAP bag before
place in corrugated paper box delayed weight loss, texture and hard peel and could prolong
shelf life for 14 days.
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Abstract

Post-harvest disease is a major cause of post-harvest losses, the study of effective and
safe control methods is essential. The Project “Reducing Post-Harvest Losses Caused by Plant
Diseases Using Safe Methods", conducted during 2021: The objective of this research is to find
the most effective method to control anthracnose disease in fresh chilies, to control postharvest
rot of citrus using generally recognized as safe (GRAS) substances combined with heat treatment,
to determine the appropriate drying.method for peanut in conjunction with storage time to
minimize the contamination of AFB1 and maintain quality of peanut, the effect of fresh garlic
juice on the aflatoxin content of dried chili and lateral flow immunoassay test strip was
developed for the detection of ochratoxin A (OTA) in agricultural products. The project consisting
of 5 experiments devided into"3 activities as follows. 1) Control of Postharvest Disease by
Combination Method 2) Methods for Controlling Fungal Contamination and Mycotoxin and 3)
Developing a method for analyzing mycotoxins. The results of the project showed the hot water
dip treatment could be used in combination with one of the following packaging processes: 1)
polypropylene (PP) plastic bag after harvest 1.5% calcium chloride dip treatment; and 2)
polypropylene (PP) punnet with polyethylene (PE) plastic wrap. In these processes, the storage
temperature was set at 10 degree celsius. To increase efficiency of disease inhibition, GRAS
combined with heat treatment citrus soaking in 55°c for 3 minutes of 3.00% sodium bicarbonate
for 5 minute or citrus soaking in 55°c for 3 minutes of 0.10% salicylic acid for 5 minutes reduced
incidence and disease index of green mold disease for 100%. Peanuts were dried using three
different methods viz. 1) dried with hot air oven 2) dried in greenhouse, and 3) dried on cement
ground before being kept at ambient air for 4 months. The results showed that moisture contents
of all treated peanut were lower than 9%. Although AFB1 levels (7 pg/ke) from greenhouse were

higher than other treatments. After that, the effect of garlic juice on the quality of dried chili was
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tested store at 29.7°C, 66.8% relative humidity for 35 days in dried chilies added with garlic juice
before inoculating A. flavus contained aflatoxin 6.19 pg/kg and 7.23 ug/kg in dried chilies without
garlic juice added, which garlic juice had reduced aflatoxin production by 14.38%. Lateral flow
immunoassay test strip was developed for the detection of ochratoxin A (OTA) in agricultural
products. The detection is based on the competition of OTA in sample and OTA-protein conjugate
immobilized on test strip for the binding to colloidal gold-labeled OTA antibodies. The results can

be observed from the presence of purple red color in the test line (T)
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30 10 lalasdng Aquiienaanadnfiiudaetanduy Wulifioumgfives Wuna 24 4alus leasy
fsuanatmaduiuluamnguuaeade (uten 5 uidt e nfutwadudeddanznimanadin
uliftgmungd 20 °C Hunan 14 fu WEeuifiou 9 nssds S 4 51982 12 wa

n351A37 1 nssisaavau (dwd)

n353339 2 n3awadledn 0.01%

NIIAET 3 namenAledn 0.05%

NIRAEN Gnsnmdledn 0.1%

N335 5 Toifeniluasueiun 1.0%

n3i¥s7 6 Taifenlumsueiun 2.0%

n3iAsT 7 laienlumdueiun 3.0%

n353339 8 ensiaTilnsnans Y 0.025%

NIRRT 9 ansiaiBunenda 0.05%

THLHUNTNARBMUUENRaan (CRD) Tuiintoyanisiialsa AuTuILsvedlsa
s nasaulsEAvs mvasihdeulunsaruaulsanaiuunady dadonduaeinis mnauluginon
fwindodi svhnsugniesawelsananiasuunad Tnevhusanadudeduiiumssnidoud
WzasUuRaduEnUszana 0.2 fafiuns siheaindana 1 wufums Reaesinseskady veaaUesuriuaes
aududu 1x10° aasvofiadans S1uam 20 lilasAnssie 1 una vinsvenadesusuassaisay 10
lailasAns soauniaudmentidn 10 llasdng aquinegmanainfinudedindu Wiulifgaumgives
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AN 24 Tl WeasuivuananuNaduaslugmuANgnngil (water bath) Ngaumnienee fRaliuvis i

[
o

wadusedldnsnsmatadin ulivigamall 20°C w1 14 Ju wWisuileu 9 n5uds $1uau 4 9198y 12 Ma
N35137 1 n3UBmIvAN (Fuundan )
N35U359 2 WhSeugumigil 50 °C w3 Ul
ad S v a o =
N351357 3 Seugumail 50 °C U 5 Wil
ad S v a o =
N351357 4 Seugumgil 52 °C U 3 Uil
aa S v a o =
351357 5 1nSeugumgll 52 °C U 5 uil
ad S v a o =
N351357 6 UIeugumail 55 °C U 3 Wil
an S v a o =
N3350 7 nSeugumail 55 °C U 5 w1l
N551757 8 ansiAlllnsnaesy 0.025% U 5 Uil
N35U359 9 a5ABNITIFA 0.05% WY 5 Wil
THHUNTNAGBUUANRABA (CRD) Tuiindaya N1siialsa WagaAuTuRsIredlse
4. nagaulsEansamnisldansnguuasadesiuiuinioulunisatuaulsanaiauunady Andenduans
we Mnauluguners Jmiadedml ndgniesavlsanaidiasiuunadu Tneviuwnanaduiiodun
HIUNSEL BRI IEaIUUNAFUANUTEUNN 0.2 TAdLURT W199INTINE 1 LEURLUnS NIaesi19ueanady
nunaloswILanAudNtY 1x10° auasseliadans 4111 20 lulasdnsee 1 uka viin1svenales
wruassnssay 10 Wlasdns seuwisudmendidn 10 lulasans equeiagenatafnfinusmieinndu 1y
Lingaumgiivios lunan 24 Falus ndsantuguuaduluasnauvasadesiuiviniou niiussansnmlu
N5AUANLSARANINYRIANTILAAAINYDT Penicillium digitatum 9@ (Anidenainkan1snaaeste 2 waz
3) Aelviuiis andudnadusesldnznimanadin ulineamagl 20 °C Wuan 14 Tu MwnuNIVAaes
LUUENRAER 31U 4 198y 12 i Tuiindoya natinlsn Lasanuulsedlsn

Aanssudl 2 %%'msﬂ'J'U@umiﬂuﬁylam%'as'\u,azmsﬁw
nsvasedl 2.1 nareddsnsmanuazsazaBAvinurentsuwteusmsasamendu 41 Tuda
SevdanIanuie?

1.d159ulasgnddaaazdunsunsduiiunundimaiuifieiveansnsns dadeniiuiiugnii
wnzansiuay 1 uvdelan wislflumsveaeunssBnsuiiandsnisiiuie
213suifisuismaninileananutundemaiuien Naumummeeouuy RCB Sumulasgnidu
vdon S1uau 4 91 Inefingsudseng o fil

nsnAsT 1 (T1) vhdAasiiiunsusiinlueuuisheriesouanmmdiuiuuouaieuilgamad
40 earnigaiBea (°0) thaasdilflunimaaes 197 Alandu suunu 34 Falug

n35UABA 2 (T2) thidasfiriumsudaiinlumnuunzunssmnlulsaSeu uiu 18 Su gumgil
Tursnansiuiaie 26-38 °C mutuduivisiode 64-85 iesidus (%)

n3aART 3 (T3) vidasiiinunsudeiinludne LLazmﬂuumﬂh&Jﬂﬂuaauuuﬁugu U 7
(nsmABinunansUfoR) gamniluisnandiuade 29-36 °C emiuduindiaie 64-73%

Sufindoya Wedduiudai-de (aetnin) mutuuda araseudennduiiadasiivly
wasdgn nstudoudoslumdn Ansziuiinunisuuiiou AFB1
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3.1A0UTTNITANTINAUITLELIAINITNUINBIADAMATNVDANEA IIUNUNITNAABIUUY Split
o 901 a % U 2 dgj
plot 91U 4 91 Tneftady 2 Jade dail
Jadguan Ao NITUITNITAINNBAAAINNTL 3 NSSUIT 1NITN5TBT 2
Yadu509 Ao sreznaINITAUSNYItAaNaUNISNENEIEDN 5 5382 A 0, 1, 2, 3 haz 4 oy
Uufindoya Hadasiiiutunaun1smn waiusnw 0, 1, 2, 3 uag 4 Whou lnetuiiniUesidud
Z a o H ) 9 & < A k4 & a ¢ 1a X
wann-de Tagudinin) TaAnuduwan n1sUnllauYaddnstuuan Ansigndsuianisuuilouans
AFB1 kaziAsesioIrUsenaunaaliuaaanidfas
d' = % 35 = 1 dy a a L%
ASNNARIN 2.2 NMSANYINAYEIUIAUNSEIgNRaUS IR auvasansasnaImandu TUWSNLMAY
1. mawsaunsnuwie thnsnavyunanuiferanulasuanluen esuemsd 2.4350d wasviny
= v =3 H [ a s . [y Y a Y dAa a
dz01n Heliaziindn anlulseeundsnulasending (solar drying house) Wiu 5 Ju lansnumaniuTuna
nsUuUouvesansosaIondu 4.48 ug/ke LazAILAU 12.36%
2. NMsssuLNAUnSsisudn Unselenlne 2.a3aziny Uanainazens Relvasdinun dalusuiiens
LASDIAULITLALYNNIN LAENTDINIYEIVIIUN
3. AdnudutuvasdiAunsziisnlun1sduginsiasyvauesi Aspergillus flavus UUBINITHALD
WS ENAITLUIUAREAUSITOTT A flavus ALTLTY 1x10°8 alossrolianans UTung 1 Jaddns waulu
aa a A aa A a & & a A aa |
DM HAiLD USu1ms 400 Tadans waLknaMIsNALLINENaUDsI0wIDI1 USUns 20 Aadansmoany
FERGD THNTZAINTOS (paper dlsc) YUAFURNUAUINAIG0.5 WURAWAT aUURIMINEIMNT I1U 4
30 mammamwa VSNt Aun ST ITsLaIULNSEMEnTes Usins 5 lilasans mmismﬁw
AR mmﬂwwwqmmwaq MIUHUNINARBILUY CRD WSeudiou 5 n35138 S117U 6 97 fal
331357 1 geeuay (liiiudnssivig)
ASSUISN 2 UAUNTEABL 25%
N551A59 3 WPuUNIEAEL 50%
AS5UASN 4 WAUNTELABL 75%
AS51757 5 WPunsEAeN 100%
o = A 1Y) ) o Y] ¢ & A v o
Juiinualensuiig 24 il uag 48 Yalan lngdnvuadunmugudnansvasiiuiinisduds (clear
zone) MIATEUBAUTDT A flavs (WURIANT) VURINTUNIMS
= X v a a v ° Y a % |
4. AnwIANNENNITAVRWYDI A. flavus Tunrsadrsarseznaimanduluninuis vinnstansnuisld
ganananuialndlnsiau visegeiou (polypropylene, PP) Wwitin geag 100 NS munssandnimviun dn
Ungeliiuiudies199 inusnwgamgfives Junsizinanisn1snegey ttest lUSeuiiou 2 nsuis
U 10 91 A9t
Q‘:lf-ﬂl a go/ ‘:! 1 &J a a aa
N35U3591 1 yamuay (Wuddee e Usuns 1 Iaddns)
NIIN/N 2 WuasunuaseaUaiiyesn A flavus ANUWNTU  1x10° aUeddeladans
USums 1 Uagdans
Juiinoyani iy uagnsinusuiuasesiamendu Weasunan 7 Ju 14 Ju uae2l Ju
5. NAURIUIAUNILLYUADAMAINYBININUAS YIN1sTannuisldgananadin PP dmtingeas 50 n3u
AunssUIsNAmMue Tauingeliuiu inusnwifigamglives 1uaunITAaaIwuu Split plot design
INTIHIDENLUU RCB 911U 4 91 Tuksazsidl 3 wilgnnasd Aadl
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Main plot = 4 (M1 = 111 M2 = thaunsuifleon 100% M3 = @suviuaesadeiidos A flavus 1x10°
alosrafadans uay M4 = thdunssfien uasidosn A flavus)
Sub plot = 5(S1 = 7 914 52 = 14 34 S3 = 21 Ju S4 = 28 Tu uag S5 = 35 1)

n33ed 1 wiaienide Ysuas 1 fadans

n35U3a71 2 Wtheunssdlen 100% Usuns 1 dadans

NSTIAET 3 RuansuuReraUasITeT A flavus 1x10° alasreiiadans Usunms 15iaaans

n3RABT 4 Bsindunssdion 100% USies 1 SeAans aanuadilsivia udmndufuensuriuass
aUasiten A flavus 1x10° alosrefiadans Usuas 1 dadans

ﬁ’uﬁﬂsﬁagammm%u Uinaansoslamendu Usinumstuiteuroaten A flavus luninutis
Sleasunan 7 u 14 Tu 21 Fu 28 Su uag 35 u
6. navasinAunsuiisudenisadrarsesamonduluninuis vhnsdadauisldgmanadin pp
thwitn geay 30 n¥u munssuAsfidmue Saingdiuu Wunwiigunnites Tieszsiuadaens
NAFOU ttest Wisuileu 2 n35u3s S1uau 10 91 luusazend 2 mihenedos feil

351357 1 BuasuviuaesaUeddos A flavus mnududu Ix10%avedroiiadans Usums 1
1agans

n35uAB 2 WshAunssflen 100% Uues 1 fiaddns Agnlvvh n¥INTuANAILLaDY
alosio51 A flavus U3u1ms 1 Jadans

‘Uu‘mﬂmauaﬂsmmmiavmmaﬂs@u Slensuan 75w 14 Tu 21 Su 28 Su uaw 35 u
7. wsmmeﬂaﬂmnsumamnusnmuqu 2 ey vhnmsdadnuidldgeduuiialasi nsag 50 n¥u $1udu
180 94 ypunsndsfiAvua LiuSnwfigungives 1aununINARBILUY Split plot design SAL3eq
foeauuy RCB $1uau 4 91 Tuusiazdnil 29niensaes

1%
o

Main plot = 3 (M1 = WAuUNIELIBL 100% M2 = 1WB31 A flavus wag M3 = 1A
100% + W1 A. flavus)
Sub plot = 2 @1gMaAusnE (S1 = 1 fiew uag S2 = 2 ifiew)

NPUNTLLYY

n3SUIET 1 uthdunssien 100% Usinns 1 fadans

nsAET 2 WlsutivhesaUediios A flawus 1x10°® aloinetiadans Usung 1 Haaans

n39u357-3, aniidunsadion 100% Ules 1 S0ddns egmedlivh wdsinduduas
wuasealeies A flavus 1x10° @lossedadans Usuims 1 faaans

nstufindaya ATty USinaansesiamendy wasUTinunsuueuenden A flavus
Tundnuiis Wensunan 1 uway 2 WWeu
Aanssud 3 WadBnsRsedeTziasRivaIniden
1. N1ATVNYANTIFDUAITLOATINBNTU 18 Arewaila Lateral Flow Immunoassay N13@ARa1N
weufvedsiaaslonsMendu 1 mgeauAnes (colloidal gold-labeled antibody) 1ansarangeuniAnes
(colloidal gold) aum 40 uluans USues 5,000 lalasdns Usuanudunsa-ansliila 8.6 Aeansazane
Tnwnaeuasuaiun (K,CO5) Wudu 1 1Wasidusd wuLsuiusfneaislansmandy 1o ANULTY 100
lulasnSusieiiadans dnsdrukeuivefreanslonsMendu 1o Aesyn1ANeiiiy 1:10 NuaTazay
Funan 60 wift antudluiugsy dayilu (bovine serum albumin, BSA) Tifianududu 1 wWesidud
muasazany WWunan 60 wi thluduwieafinnnunga 10,000 seusewnd 9ol 4 e waided Wu
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e 15 widt fsdadla azmamﬂauawmﬂwaqﬁL%'auamffuLLauauaaﬁiaa’lﬂam’maﬂ%u 10 (colloidal gold-
labeled antibody) deasazanegmssne il

gns 1 ‘131ﬂ’5u + 0.05M NaH,PO4H,0+ 0.1M NaOH+ 1%BSA+ 0.1% NaNs+ 10%sucrose

gn3 2 0.01IM PBS+ 19%BSA+ 19%PEGB000 + 0.05% NaNs+ 10%sucrose

gn3 3 0.02M BB+ 19%BSA+ 0.25%Tween20 + 0.05% NaNs+ 10%sucrose

w3BsuLUaReRInTI9dU (conjugate released pad) thunuldessnsaduiidaliduuinniia
Uszanas 0.7 uflams 1mnsuunsemvazea ymeynaviesitdesdatuleuiuefineanslersmendu Lo 7
wenldasuuusuUdesfnadulin - Tagldasasmenznausumevesiideufnfuneuivefisoasle
ATMeNtY 1o §93 6 hilasAnsreisufiuns Usliflgamadl 37 esmnwa@ea \Wuna 2 Hilus viede
nszanwviensegiiimesd wdufvluiiui fgamgd 4 ssmwaifua welflunmsememaaeusiely

n133ALduUNA@RY (test line, T) haztduaiuny (control line, C) Annsea1wlulasiwaglad
(Nitrocellulose Membrane) asuuuiufingIulsENaUYANAG@BY (plastic backing card) UnLdunaaay
nazidumuay asuunszaslulnsiwaglaa Ingldunnmiindugu OTA-BSA Adnuidudui 0.5 0.8 uaz
1.0 fadnsusrefiadans Uuns 1 lilasdnsrelwufiuns Tnasidwmiadunadeu wazinmansugu
goat anti- rabbit 1gG AMAINTY 0.5 0.8 wag 1.0 Aadnsureiadans Usuns 1 lulasansnowufuns
Faaanssiumiadumuny Tusdaziduiieiu 0.5 wudlung udnilusuiigumai 37 ssmiwaldea
U 2 gl

nsUsEneuYansIvdeUaslensmendu 1o thiudauan SeUsznoufsurusessufiesig
(sample application pad) kHuUABEAINTIITY (conjugate release pad) nsza1wlulasivaglaa
(nitrocellulose membrane) UHUAATUMBE (absorbent pad) unudngduUsynoUYANA@RU (plastic
backing card) mﬂizﬂamﬁuﬂmmmaau lateral flow immunoassay %39 strip test é’fﬂsqwmaauiﬁﬁ
AunAe 0.4 ufiluns uildadundl (cassettes) iugansanaeuliluiiuis gaumadl 4 ssrniwaidea
2. managauaudutuvasaslonsmandu 1o Agafianansansaaduld wisuasiivloasmendy
10 1A551U (OTA standard). Aseduaududumingg 16un 0 5 10 25 50 war 100 wilundusedadang
veman v uaslukiusesiufed fyanmvaeuansansaduasivlifissiuammidudule
azluiinduians Kselidans YsumnududularUsunnsues OTA-BSA wag goat anti-rabbit 1gG Tuns
Iadunaaey uasdumuau elildszdunududuamsivianfiyansindeuannsonsiaduls
3. NSLASENABEINEINTUNITATIANATIZN N19LATENAIDE1NEIMTUNITATIANATIEN vINT5LAY
a13iuwlonsmendu 1o u1nsgiu ludtegrmeaau lawd 9190809 wagniwi Tiliaaududy 0 5 10 25
ua 50 lilasniudeilansu wasliidniu defialiigamgivioadunan 24 $2lus utasogaeenidu 3
du dwiunsnsaaeumneyanaaeuiiadols [WeuRuls HPLC wag ELISA

Fregadmiunisnnaliengimeyansvaeuiinanld wisulnsuafelfazdon 4
fogreiiuauds 10 n3u adnansiivineiuniuea Wady 50 Wedidud Usuns 50 Taddns Enandu
1:4) \§0919a15aiiadae 0.01 M Phosphate Buffer Saline (PBS) + 2% PEG 7isas1d7u 1:1 venansaria
fdeanaudn 3 vien asludesdmiuvensiodis

NAN15NAABILAzaAUs18 (Results and Discussion)
Aanssufl 1 nMsaruaulsandinsiiuialnenaunaIuisnis
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msvasesii 1.1 33nsBaoigmafiuinuminivyaaiioanmstuitiouveadosuasisausuunsalua
1. weniesaniuglsnuauunsaluauaawanTuyuas

InlafifdnuaugnauveuFsuaialuiaumu (concentric ring) Wuledvieumilidniies as1engu
alosAduuinunandlaladl uaziinisadidlassadadnumeadenuiy Fond1 S (setae) Adnman
Snvnuzvasades wadifer LITA sunszduniiden Swssiudnuusmedugiuivemunasives Sutton
(1980) uiden Colletotrichum capsici \fiudosu3avslilu slant agar eldlumsmaaesduseusioly
2. yadauIsnsaugulsauouunsAluAULHaNINTYdn

nsltiFeuliussansangslunismunulsaneuunsalua ansniluguniou 52 ssrnaalted
Jwian 3 uag 5 uil fawiauna 0.01-0.02 wufwns waznisiialen 11.67-23.33 wWesidusd e
WiguieuIsnisaunulsaneuunsaluaisoun (mslinsaudledn uassadydd) duwnung 0.94-1.11

Y
1

URLLAT wazn1siinlsa 91.67-94.82 Wedidud Seflaruunnsravnsadfessditod iy daunssuds
AIUAY (1) wae asieilinsnaes 100 fadndu/Ans Sunausa 1.15 uay 0.48 R uazsnsialse
89.82 uaz 61.67 Wosdud muanu
3. wagausn1sBaengniaiuinusuiuisnisaiuaalsausuusaluduagannisuudeuwdeonuy
waw‘%nﬁwgaﬂ
3.1y Naveisn1sEne1gnsiuinmsuiuismsniuaulsauauuvsAlUgULRANENHONTS

WAsuuUasnmn W warnsUuouentesuunanin Ty 9 iuiAe)

msvudoudesuutauasimeskanindumy wdaufuinuilgungli 10 esmisadea
a7 18 $u vinutuesiuveswandniifulutn (nssizaua) Inisvuwdeuveaios 36.00
Wosifud dhunaninfiguluinfeu 52 esmeaides nnnssds waafusnuwmaninduna 21 uay 28
fu fnsvudfoureadion 0.80-6.40 Wesifud wag 4.00-13.60 wWedidud WawFeudisutunansni

Jui1 (n35u3TAUAL) Tn1sUudauveaiins 77.60 way 97.60 wWasiiud denndesiuanuideves

a

AR wazAME (2562) MIUNaN3NUUNSoU 50-52 ssrwaidad wiu 3 Uil SaudunIsiunan3ng

a

gaungu 5-10 DIANYALTYE @IN1T0aANITLUIINAN8YV0UTDT Fusarium sp. Wag Alternaria sp. 197 @

Hosassiaiifudeniidiwiarsuinutuarfiuremaninssmitninfiuinw wasemidoves
Fellik et al, (1999) nisgumanEniuthdougumad 50 ssmwaiTea wiu 3 wift awnso aanadsihane
“UENL“?’JIEJT] Botrytis cinerea ey Alternaria alternate SEMINNSHUTN

mafuiiymanintnyluussgtusiisiaiu fnadensudsusvanimdnvomansn wuin
wawindiguluthiou 52 osmneaioa uiu 3 wii wdrhunguluarsazarsuaaidonnaslsd 1.5
Wosidudt un 3 wid vsussglugaaRninalnsfidy (PP) fmsgaderhmindosiian ndufuinw
7,14, 21 uay 28 u dnsgapderiniin 0.08, 0.22, 0.44 waz 0.74 Wosidud PILEIAY daunT5IEN
wawmmaﬂummiwa‘lwswau (PP) viusefaunaafnlnaiesay (PE) umiamaaumuﬂ 0.28-0.37,
0.44-0.68, 1.20-1.63 un 1.80-2.79 Wesidus mua1iu wag msamasmmﬂﬁummawam dutudle
srezaIMaAvinwIuty nawdnftussylugawanaiin PP fnmsanydediniindes enaiflosnain
wanaRnelalnalnsiau (PP) f8nsnisfuiuvedlot 100-300 nfu lulAsiums/maunsfu
nmanafnadalnaieau (LDPE) f8msnnisduriuveslern 375-500 nu lulasiwms/msauns. fu
(Mangaraj et al., 2009) shl¥nsamdetniinueswaninussggamaanin PP fosninaninussgaeln
alnsiau (PP) MumeTldunanasnindiesau (PE)

-
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anuifoveskaninudimafiuinwasy 7 14 uay 28 Tu laiflenuuansnmneada Tnendenis
Ausnw 21 Fu wandnnnnsnisiiguluthdou 52 esmeaidea uin 3 wit Saenuwiudeliunnsig
fuyaadRiiauvindy 19.05-20.37 Sadfu WeFeudisusunaniniiqui (nssdSeuam) Sauuduile
22.23 fiadfu Fewavniifuludfeudefuinvunuduashlisanuwiuiennas ogndlsfinuannin
duauuduielinandnld lnenniwanindiquluinfeu 52 esmeaidea udqunandnluansazany
unadeupaolsd 1.5 wWesidud ussglugaanaiin PP shlsinanindiranuutile 20,37 Sadu IndiAes
Aunssudsauan Msldansusenauuma@en 1y CaCl, aunsavissnuinun mvamananlosiumiiy
AUNANIeESTInen rwandnsnismelavesnaniniivld veaenisazansvesansusenouunniiuusiim
nwadiiy vibindagadvesiivlinuudauss wasvilinszuiunisanunveanaiingdias (Burns and
Pressey, 1987; Salunkhe and Desai, 1984; Magee et al., 2002)

mswasuLasiiudenveamanin mmsa"’;’mmiLiJﬁEJuLLUm?ﬁuaamaw%ﬂ@mﬂﬂ'wmmadw (L) A
maAsunlasmesdluiisdiBor-uns a) wasAnsdsuuasesdlutiedidumos (b) vdanns
Ausnwmaninasu 7 Fu wuth A1 L uaz @1 b fenuusndienaadd wandnynnssinsiiguluidou 52
osrlwaIua 11U 3wt 3l L egluvag 33.92-34.52 uagen b aglutad'31.93-30.16 ganitnaniniiqalu
1 (n3513%munAs) TAn L 32.90 wawen b 29.74 danen a vemnnssislifianuuansnmneada udesnsls
Aoudn a vesmandnmnnssdsfsuluihfouliinganimaniniiduluih wandlefusnumaninasy 14, 21
uaz 28 Ju A1 LA a waw A1 b Sarauansneneadi uasiiuinsaninmnnssuisfigulutihdou 52 o
wardea i L A a way A1 b gendwandnigaluh (ssdieiuau) wawdnynnsndsiiguluinfou 52
pamgaed U1l 3 Wi den L ogluyae 34.25-35.81 An'a agflutag 42.12-45.03 uawen b aglugas
30.01-34.17 Awdenvomaninlndifsaiudivdentesmansandafuien Ineiuil 0 naninildEusudua
Fuuasering DA L 30.72 @1 a 4229 uagen b 32,05 ienfisuiisuiunaninnsnifaunn ndsnifu
Shwiasu 14, 21 uay 28 Ju flAn L agluyae 30:21-32.36 ¢ a aglutie 39.84-40.71 wazA1 b aglutas
24.78-26.93 AFonuAsududiasadanntudoszeznalumaiuinuyunuiu maiwandegininfeu
Tussdugmumgifivangan awtsnevaemadeunanlddenisdudshanssuvesaules ACC synthase
waztoulasl ACC oxidese findfpsfunsdunseiieniau dadusesluumsnszdunisanvesnandn (Yang
et. al. 2009) uazdudsnansasvesouluinaolsfiamadifuostunisaameiveseaelsiiad (eAsAuay
AR, 2555) NMagunsnavyiusgUoseovluinfeugaugfl 50 esmuwaiBea u 4 widl Fadeanns
goydetmiin $mnauuiuie uasvzasnsidsuutasdld winnldgamgiite 55 ssmuwaidos s
Wilededene wanIenuaiias (elun, 2556)

32 AnwinavesiinisinenanisinuinwsaniuisniseuaulsakouLnsAlUAULNaNSNEBNTS
AIUANLIALBULNIALUE

msldSeugaungdl 52 sswnwadea iuna 3 wid fssdBnmlunismuaulsaouumsaly

a

AUUNANTNINYNUGNIBTT C. capsici (IMNWANITNAGRITD 2) SuAUITN1sEReglauienussainmni
winzaw 2 vila Ao pawanainlwalngiiau (PP) umeadnarafnlndiesau (PE) uazgananadnlnaln
aa ] Y =~ s f R &= & | v Ao wa = a
siaY (PP) Safuueaideunaslsn 1.5 Wesdud daluasnguiaendeniinaaudalunisinerguanin
Hesnwmwduilovomanin wslinaniniliongnsiiusnuliuiniy uazmuaslsaneuuvsalugles

! a a & .. aal [ ® v PN a = [ LY
WU NanINNUgNes1 C capsici NNTTUIT Maeaniiusnugamail 10 ssrneadea [Wunan 7 Ju

Falinuanisvedlsanauwnsalua ISununisialsaudntesndsanninusnwiasy 14 Ju Felidiang

ar



uaneneeaaRluynnsss Wotunandnasu 21 way 28 Tu wawdnfiquinfeu 52 esmizaiiea duun
uHA 0.08-0.12 WAz 0.15-0.19 \wufilumg uagnsiinlsa 48.33-66.67 Lag 56.67-65.00 Wasliud 1ile
WIsuidteufunaniniidanit (nssuiBaiunm) Souinuna 0.17 uag 0.57 lwufuns waen1ialsn 81.67
uae 100.00 Wosidud nandniguluidou 52 sswmwadea udhinqudedsunaifeunaslsd 15 % v
Tanfounusaiianoimsvedsaneuunsalua dnnimaninfiguluthdou 52 sswnwadea st
Wen usegnelsiaulifianuuananamsedia msldansussneunaa@audlisdauaiunisiasyuesiv 39
annsadosfunisdvhareveadelse wastedasvsznalunmafuinvsandanevimniuiies
(Akhtar et al,, 2010)

nveaasdl 1.2 Anwinavesasnguuaandssauiuirfeulunisauaulsanauinvasduainiten
1. usnideuazduunviinvaadasivalsananiivady
Mnmaifusegaduiivansenmslsananin  thuuendes  wiladRlovlesiuuuuuanian

1y 1-3 $u mulaeniladflenssunnuauaulieraedviownia Sfwnzugnuuylniuiala
ffeizonnleslaatossusenan anefuduleem damsatudnvmemedinugiuvondes Penicillium
digitatum
2. nagaulszangnmnsldasnguuasnie Tunisaaunalsanaituurady

dlenpaouusydvEnmansuasadelunismundlsamaniluduiifinmsgniden £ digitatum vy
du w24 v ywidufiuglulafesluauoun eraudud 3.000% uaznsamaladnanududu 0.10%
uu 5 udl Winalumsmuaulsanauinléd uazilanseuisuiunsnisildasiaiinsaaese Ay
Wt 0.025% wagansiaiidunenda mnudndy 0.50% nullgdsuluasusiun anududy 3.00% uwaz
nsngndlednAnnuduty 0.10% Juszdnsnnlunismivaulsanaiinlan liuand1eiuniadfanansald
naunumsldasiaiinsaaesgiazaisniduvdalunaduls aenndesiusieauves Lai (2015) nsly
Tnfouluadvoiun audadu 069% ndanisifiuinw 8 fu aansAalsanazvuiaunalunaaals
43.33% uay 1.12 wufsms mugdy denieuitsuiunssisamuay Wesnludodluaiveiunayly
ﬁwawﬂudamau?jaﬁm%aé (plasma membrane) gesaUasides (Lai et al,2015) uonani ledewly
msvenn iuasezaneidansibudn Sdudsneviolnifisuuarlumiven dduludeuvideindodud
arudufivsodonaunislnenss viliAn Dehydration veuwad iluwmlfeaduentogdunidiinnsg
Aenhog1auss (plasmolysis) Weqduvisimuanaaiailn (Mdmsed, 2521) ludmvesnsaendledn
thu Winaaoardaatumenuves Tian et al. (2006) wuinsnealedn anmdadu 0.5 Tadlum$ apmsii
Aeveamaanafiinaniden Altermaria alternata Tnensasdladnagnsgdunaaaliiinisadisansii
Avtastunalnnsiiunusieilos A alternata 1 wWEn-1,3 namua, daezatunenluilelaiea
| mesoandiva uex InaTlueasendina uenannsnendlvanagldifieannsiislsauds nsmenalednetaay
Aeadeaiuszuu signal transduction Fsgludnilifivdaeusiumilaenisadisansane wu Indflues
%39 Pathogenesis-related protein (PR-protein) (Hahlbrock and scheel, 1989) lng) PR-protein aiaeliiiie
fanudunudedeanvnlsald 1wy ulvdlafiua uazganiua dadu PRprotein fifisaiisduidle
ovausIemI haeventelsauazansnatusie Bowles, 1990)

a8



Mnwamsvaaeste 2 lidndenasnduuasafouassefuamududuiimnzanifussansamly
nsmuaslsaraufiAnaniden P digtatum Aeludiesluaiuaiun arandudy 3.00% w5 unil
waznangndleAneundudu 0.10% ww 5 it imeseuludusioly
3. naseuszAnsnwvasirfeulunsaunslsananituunady

dovnasulszansnimidouiigaumgiiuarszezinaiisnatu lumseueslsananiluduiifing
Ugnilies . digitatum v u 24 1u. wuindivsgavaninlunismugulsaraunfiAnainiden A
digitatum usnansiuagsifodfameada Tnsnaduiiutluthfougumad 55° uiu 3 unit wavuu 5
Wi fussansnnlumsavaslsaraniilanafiviniy nsiialsn 50.00% wag 50.00% wasaviinisiinlsn
12.50% Wy 12.50% WiewFeuifisudunsaisnldasaiimmaa auntudu 0.05% wazansiaillnsnae
319 ANUANTY 0.025% wuindivsganiamlunisauaulsanainladliunndesiunneeadia nsialse
52.78% way 50.17% fuiinsiislsn 13.19% way 13.50% aunsolimaunuiuld luvnsiinssidsautuna
dlluiifiesetnafien (ns3uiBeuau) wunaifielsa 100.00% uaziuiininAnlsn 77.61% Fafumsguna
Faluinfougamgll 55° iuABnsiiussans nmlunismugulsanauiafiinainidon P, ditatum
Lﬁmmﬂsu'wa@ﬂ%mmsuaaaﬁw%éﬁmﬁ’au’%nzuﬁasuaaé’:u (Porat et al, 2000)sazlivinlinaduinnny
Feomaiilewnemufou (heat damage) Fawaasiidnantnmals

MnHanIMAaeste 3 annsadadongamgiiuaysreriimifivmnyande iheugamgl 55° u
3 it flesanmislitnfeugamgdl 55° uiu 3 Wil uag 5 Wit Wikalumsmuaulsanainiiliuansis
fumeadd Sadenifissszernanfeniioszndnnm umaseulinsmasestusely
4. vagauuszAns mwnsldasnguuasndssauitingou Junsaauaslsauaiinuunada

théuiuganeiiamaaeulssan ntnussananguiasnsosauiuingeu Tunsaunslsamau
Iué’uﬁﬁmsﬂam%asw P. digitatum UUEH U 24 . Imaﬁﬂdmaamﬁaﬁﬁ’mLﬁaﬂmﬂ%ﬁa loneuly
eniveiun ity 3.00% wu 5 wild uesnsaendlednanandudu 0.10% wu 5 wil daugamgiinas
sepzainzaufe ihougaingd 55°C wiu 3 wuﬂﬁvawﬁmwﬁlumamumkﬂwaL‘m‘mmﬂmmsua
31 P. digitatum mmmaﬁﬂumiauqmmm 55°c u1u 3 wiiineuwaidwdnsnyalednaanududy 0.1%
w5 uit ivdaiietuarnmitfetuarnisudnaduluinfougamad 55% w3 Wit deuudaud
Tedesluasuaiunayiandudiu 3% v 5 wifl indadletunnidouaunsomueulsaauifidannide
1 P. digitatum $-100% Feanunsanaunuasiedduendauazansweiiinsaaesels luvaeiinssuisiug
padaluiiiesstaieon wumsiialsn 100.00% wasdadimsiialse 36.98%

nanssud 2 3n1saruguMsUuiUaultasuazaTY
= aq < o ] & a =)

N1IMAARLW 2.1 NAYBITINIIANNLATITEZIIAINISIAUShwIdan sULUauasazwamendu U1 Tu
LNV RGRERTTG
1. dr5raudasUgnardasuastunsunisandusnundinsiiuifervasnensns Andoniiuiivgn
dasiuguouunnu 5Ty 0.0 mee 2. 90Ukl Fednvazinuvesiug Ao dvwinwdalawaslinandngs
wangdmsuldlugudanemsiuden (G1dauudauwia) annn1saeuautuneunsujuRnuvennynsns

1 U a = o & < 1% [ a d' LY ! d' & & a 1
WU Mdanziiluudauiazsiiuineinegussuia 100-110 Tu lnenisdunougLilauaniifaun
wnfdeninduluuaswdudiinan 60-80% aeusuiidamazudnilniuil thddaddazniuazy
aadelRunfninesn antuihlumnuumeslugeuuuivauinuis 1daaussinm 6-10 Ju
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2. W3gufiguITnsmniieanAuBUaINISINUNYY 10IEaNNAREUNTINATNITAINKUUA 9|
Falugrninimaassnansiuanineinialoumaias 36-39°C narsAulloungianaded 23-29°C
X o o )~ o ] ° o = L o o o«
AMUFUFLTINSIUDINIA 64-69% WazduanutnlugIeviinITneassme F9redunnAUTUFUIMSIY
= Qdd‘ a Y a o Y Y d' dy ¥
91N1PIgae 83-85% laenssuisn 1 Udnklnddas wazthlUauniasialasetauanmutuluuavausau
Mgaumgil 40°C Felunisnaaedldfifacilnan 197 kg ldarluniseuauilnuie 36 43lus n3usN 2
Uanilnmdas ihlumnuunzunssmntulsadousumaniidauis Janismnlilausaiwanlnonssdsld
= [y dy @ =2 ° ! aa A a J a 1 Y o
LatuN1IMINUILAY 18 Ju ANTUNEATIBNAIRINTT 9% Laznssnion 3 Uanindadas Tanznininly
s et navAunRaineen waganuumiedaluasuuuiuyy w7 Ju
LY & [3 [ [ = ' U a = & <@ a [ 1
NMIINAMUTULAAVAINSAUNEINUTT OIFaIANTULEALRRY 44.6-09.5% WASHAIINNIU
MIMNUIAANLNTIIATAN 9 ANLTLLEnanas tnefiaudumdaady 5.9-6.0% drtnnuunsgIuaum
NUATLALDIMTUNINR (2553) lasanuinsgududinens nsujuivianisinensifdniuiidas lned
Augidniulnmaaivanluidaaniaddoniuivameuy Tnanaulianuduvasudaluiu 12%
ety 4 Fu uazluiu 9% aelu 7 5
INNIARLENINAAALAILAAEIIINIAAITHIUATAINULAAZNTIUID WU NFTUITN 3 WuLLdn
fguade 97.4% (neumiin) 599897AeNIsHIEN 2 way 1 TUSULNEAR 94.6% uay 86.6% MINEU
Imawumﬁmﬁamﬂuﬂﬁﬁ%ﬁ 1 1088 13.4% (Ingiwin) se3a3nAe ns5uAs9 2 uay 3 wulSunauudn
LasJLaasJ 5.4% Way 2.6% sudu JeUSinaudadedinuitnlungsiisn 1 awlvgdusdedu wuu 3
Ag1 ThimRINNITEULAS idesnnlunseusegumgliviiutnawdsiidnuasliauysaasina
demepainauseulaing
nsnsaeueTInuUuUeulufiuulasigniidas 62e73 soil dilution plate wuidn Auluudas
Ugniinsuuleuesmasnisiiuieslungy Penicillium unngawds 3.05x10° cfu/ml 50989178
Aspersgillus terreus 1.11x10* cfu/ml Eurotium sp. 0.83x10* cfu/ml wag A. niger 0.55x10% cfu/ml
HaN1IUWUowe I lnaawa 150N wudn adaanaanisaninisvuilewiesitungy
Penicillium 110 19gn351357 3 wuUwlounniign 1aie 83.3% 509891170 NTTUITN 1 Uag 2 Wy
Yuou 66.7% wag 36.7% mNa1AU LazliosInuUulousaseunfs A niger 9INNTIUISN 2 WUAIT
Juiougegaiaiiy 25:0% J09a9NAaNnssuoT 3 uay 1 nun1suuleu 13.3% Uay 3.3% auaRU uag
ladnunsuulowdios1 A flavus uanunsuwdeudiosn Eurotium sp. 1.7-6.7% @3 Eurotium sp. tu
& v ¢ o & | . . ¥ o < Y I )
JeeMIAUTUTHUURRumAva eI lUNGN Aspersillus Chein et al. (2019) lad59uaziufiIag 19
Aae9nlsuAUTBUNYATNS §3IUTIV wazhAas Tuassasgursanninngdy $1uu 640 ee13 Wi
fdasdnsuuUsudes A flavus 38 lelatan A. niger 20 lalaian A. terreus 15 lolsian P. citrinum
12 lolwian G?NmeshqmﬂiumwmamﬁawLﬁadmﬂauimmawaﬂﬁv‘hﬂ’ﬁwmaaawm%iﬂuﬂdu
Penicillium $1n LLauﬂ’]i‘U‘HLU’e}‘u A. flavus mwumﬂuﬁymmimusﬂm
NNINARBUNSILIZNTAIN WU Tia 3 ﬂssmﬁumsﬂumau AFB1 Talumnsinaniu Imamimﬁm 2
(Msmnuupzunswniulsadou) numsuuwieu AFBL wnan ais 7.0 pyke sesasnie nsaisi 1
(BUITNMELATEIBUANAIINAL) UAzNTINITN 3 (Inuwmdnedsluasuuuiuyy) lnenunsduleu wnde
6.9 uag 4.1 ug/kg MUERU LHDINlUNTTUIUNSAINLASIS 3 35 waalddnsdulaiunulnenss vl
[ ' X & & = & [ ° J 4 a °
wanldnumsuudeudns A flavus SITEANNTULEARNIT 9% waznumsUuideussramondumin
Tnaeinuasgiuimue aantuideiivlsuasvnaunundsau (2563) isuuzihnsujdindsnisinu
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dl o v 1 1 Gl v 1 U U U d’l = a U Q:/
Ao Tngluztliemnuuazinsenge was weritu ldilndudanufiu msndnnaunssdaussanad 2-3
gj 1@ A 1 2 Y @ ; Y & 1 a (% ¥ [ A dy v o J
AsIeTU ete i auiaswu dndursuasdaldinainin 3-5 Ju ieanammauliaini 9%
3. NAADUITNISAINTINAUITZEZIAIMSNUTNEIABAMAINYBIUAR
MASITINIUNTAINAINNTINATAN 9 Usslunszaeunaainiuiuihwsumgilaeseuly
I3 a ° X & A v & a ¢ a a
p1A15.lUsTezIan 4 heu W medeun1sULIURWARIINd319 AFBL TauvilaTeRUsnalushy uag
leduluadanniiou wud Hrdasfinaunisaniiioanauduniunssudsane 9 Tuudaziieudiulngdl
USHNUNAAANINAT1 90% waludiafioudl 4 vesn1siiusne fdasdunssuisn 2 (T2) fiwdananas
Wide 57.7% fwdndegeds 42.3% laeuiwin ileawnainnunisidivinatevessisvile (Caryedon
serratus) finfuuanaudugngy Feainuezinannsmnuuszsnsaanlulsaseuwnniuly Tagld
narlunismnuiuda 18 Ju wandadianuduindeninit 9% vildunasdagigidiunanglalugag
5¥EEa1N5AN kaglasdulavhanudemelutiafeud 4 vesmsiiusnwm
daaiiunelmdnuUaalinutugaia 44.6-49.5% LilpanANLTUAERTINITH19 ANTY
WARALMAB 5.9-6.0% dAnudusdaiiuduandeslufoun 1 wag 2 vesmsiiusnw \Ju 6.4-6.8% uay
6.1-6.2% snuasu Tusaugavinevesnsiiusnw waadauay 6.0-6.3% Fmanssuisneasdiivosidus
dglj [ ° 1 4 a =3 Y o ) o 1 o U a ¥
ANLTUAAANNI NN IUIAAAUAAWAIAMUA (9%) Tanas way @il (2556) wuzihin msuididasluld
Tuguvesiumdaui S ludesdiSnmsanautuveauinlianinan 30% auis 12% meluszezianll
A 3 Tu Jazlasaisanmsvuiouvesansesiamendy eswandieiwanilnanudy 12-30% wisng
LLﬂ'msvﬁzyLLazmsa%ﬁqaz‘V\Iamaﬂ%umaaL%asw A flavus g A. parasiticus mnﬁqm Zuza Jnr et.al
(2018) AnwmuInUSuNuANNTUTRLLARNIRAINA DY ININABNSIS YUB T DI INAS19E TR BUAY NS
d51981508Wa1monTu 15NV IALASLUUAIEY ﬁwamesmﬁ’usiamﬁamLﬁamm%maqmé‘m TanIs
azuLaamwmumEJIuLmamvLUuhlamaﬁamimaamsmummmamamuaﬂmmaq 1 emnuaands
mim‘ummuﬂimmmaaiﬂumamm amaiwmmamﬂﬂmmimwmmmmmﬂLmamaam‘wLL’maamwmu
Iﬂ&Jﬂ’]ﬁiuL‘MEJLLauquﬂSUWSSWQSUWLiﬁ
msnegauMsUuilaudesilumanmdaduszeznamsiiusnm nuin neumsiiusne (Reu 0)
4 3 N33335 wumsUwewyasn Penicillium sp. g4 36.7-83.3% 09891170 W81 A. niger 3.3-25.0%
. Y 1% < [ I & [ dgl’ dil’
wag Eurotium sp. 1.746.7% aasiadu wdanusnwilusseziian 1 heu Sinsnunisvulouwsstos
Penicillium sp. w@ag.A. niger 1N 28.3-58.3% Way 10.0-16.7% AMNa19U UaNIINUANITUUUDULT DI
. & v adal ' a a & o adal a X
Fusarium sp. \antdey 1.7% lunssaion 1 uag 2 @uhoun 2 vesnsinusnel Assuiey 2 dnmsvudeu
\Weswaneutin wu Penicillium sp. 60.0% A. niger 16.7% A. terreus 6.7% Wwag Eurotium sp. 1.7% luifiou
7 3 vasnsiiushw numsuuileuveatas A flavus dndeslunssuisy 2 way 3 Insvwdeu 3.3%
uay 1.7% aua1au druiougarinevesnisinuineinunsuuideuvestesivdinisiiiuiiessiiami1eg
anas ustunssuIsn 3 nswuides) Eurotium sp. WNEITY 21.7% NSWULeT A niger a4 Lol
Wessylaansluanimeimareudradunazioudiu dnvadudeninuludeulsvsuiuuazndnng
nunsvianeia ludureudes Penicillium sp. MnuUMUaUEINNNTNYeTwHABUY TUYIuINTDINTT
Nusnyiluwainanmsvudeunniuluwlaclgn Wewinnisdsafuluulasugnidasivihniveaes
WulWeslungy Penicillium 110 1n51891UV84 Ding et al. (2015) IAANYIAMULANANYBAYRI AL
ansezvlamenduludidasiuinely 4 fufivesdsemaiy wuin Nunfdeamgiuazaududuinsly
91N1AEIR1ALHLANA SN TUUT DU DT Aspersillus wazansavrlamandulunidas wuumay
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WénaunanwesUsewmeiin1suudaudos Penicillium, Eurotium wag Aspergillus @3 d@usnmagIung
nananzIueennu Rhizopus, Emericella wag Clonostachys \Judwlug) wazuamaninemimauls
VORUNULIBT Eurotium, Aspergillus Wag Emericella

NAADUITNIIANNLAZIZaZIA lUNSAUTNEY WU F3N1smIniieanANuBusTIuAUTEELIaINTS
fusnulifinadonsuuidou AFB1 Usinadusiu wazludu lneynnssudsnvinisveasununisuulou
AFB1 liAnAuInsgIunsdeivuaUsnaesainendudmsuandiaas (20 peke) tnelutag 3 iou
wsnvasmsiuSnwtaasiinisuulou AFBL luunnmneiu 1ade 5.8-7.9 pg/ke ualudaudl 4 aesnsiiu
$hwn MdastimsUuilou AFBL g9u lngdidananmnudualenssuisn 2 wunisuuleu AFB1 ganin

Add‘ d‘ d! a dy dy & d‘ I3 [
NITUITOU 10A8 13.0 pg/kg FeonainanNIsnuNsULUeuwes A flavus Tuhoun 3 ¥oansiiusnw
LazINNWITEV0I Ding et al. (2015) wuin luszwinsmaiusnw Aspergillus Simsuudlougslugia 7-12
WaUVDINITAUSNEY U1NNIIYT 0-6 LHU BIUIUBNDIIAULASINLANTUNIUTZEZAMNAAAY Taeiinng
Uulou AFBL Tutdas windulugansiiusne 7-10 e m1Wideves Mutegi etal (2013) wuin faaes
A (%] a dy a A& [
mAusnwluge polyethylene finsuwlouszaimenduninniifiuinuilugs polypropylene waz
nszapuUs Maawiimsussylunvusnaslestuamutiulaznsvuilousznaarandu laeuliluiesdn
W9 NAVYUIEULAENTILUIEDINANA
Lo g U a a ¢ I3 Ay = o ' & o a

YaNINHUWENMIAa IR IEsrUsenaumaadl e TUsiu wazludu nuldn wanddasann
mMsanANUYNNIsIREEUSINalUsAUliwnasiY uslwdaugainevesmanuinwdidadivsiivanas
Agn tnevnnssuisilusiuady 23.1% TunisiwsgvdEunaludunudn Msmnnnnssadsivsunaluiv
Tudalduandneiy ualufaui 4 vesnsiusnwimaadivsunuluiuanas 1ne3sn 1 faasdlusiueie
39.8% $998911AD H1AAI9INITN 3 way 1 JUTinalluiude 36.6 waz 36.3% suaisu Liu et al. (2019)
nmsiusnuiinasausualusiu TUshu dienansun wazanuduludidas uwrliinasdeuSuanan Inesiall
aadusznovveInInluiukaznInerdluisuiuateg 1l Ted Ay seninin st usnwngamag densiu
gamaiigwiiianiseentinduuaslutiuuaensgaydeasomnslusyivas

d' = g al’ = 1 zgl’ a = 44

ANSNNARN 2.2 NISANYINAYBIUIAUNSEigNRaUSununsUuilauvesasaznamandulunsnuia
1. anududuvssunaunssiienlunsduginisasyuaatas Aspersillus flavus UUBMNTNALD

aruannsalinssusinsaiguesdeniiatumumuduturenihnssdisumudsu i 1.07
g1, 1.63 9. 1709w, waz'1.90 @y, levuiteuny 24 §1lus uazauneues clear zone azamaaiiotuuny
48 139 MUEIRU 0.66 T, 0.82 ¥, 0.90 T3l Uy 1.01 T3l IINHANITNAADY clear zone \indausau
nsvawnsesiiventnasiion alesveston A flaws fnauegluomsiimioasldausoidyidiunld
\ieausilaTyeg saUUen wandliifuininsufeuinadudinmsissyvesaleiton Swanmnasaduld
ludnuaziiediu yeyIn wasane (2558) NAFOUMSLTSQUBNTaT A flavus UUTMSTIAENEL AL
nazifien 10% 5% 2.5% waw 1.25% wuinihdunsufisumnerududuansadudininaiogueadols
100% LuLAeIiu Thanaboripat et al. (1997) $1891ua3@ AN UTBINTELTBL 10% (W) finadiudans
m%ayuaqlﬁ"gam A flavus UU©1%115 malt extract agar ag Bocate et al. (2021) @nw1n1519a1s garlic
essential oil luguuuuansszme wud garlic essential oil aandadusious 2 uiL Fulvannsadudanis
\Seateon A parasiticus uupNsTiALe lAaLY 0l
2. AnwAuEsaventes A flavus lunsadreansezviamandulundnui
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WIsuiflsuUsinaansesriamenduluninuiaiiivansuruassalesites A flavus funsnusis
fidsnin (yarruny) \ufigamgiivies 7 %u 14 Yu uag 21 Ju wui WEnusTAudeTivGnaansaslan
‘waﬂ%umLmﬂﬁhqﬁ’uaﬂwﬁﬁaﬁﬁmﬁq deFeuiisuiuninuiaynaiun Fall WEnuLRugesmy
a15ezamendu 27.70 pgkg 24.63 pg/kg war 35.20 ugkg WInyamuANnUaITorlatmendy 10.08
ug/ke 6.10 ug/kg Way 8.82 ug/kg AUAIAY wasfiian 21 Su fien ttest GAG(E Wiy 17.9 ugrananiidl
mM3assenseraMenTugEaiuiu

dmfuarudulddeuuanssfumaadfsenitadnuiafuden A flavus fugnniuey u
aruduaziafintudiofuineliuiu §d fnm 21 Yu Seeratugean Tundnuiafude 15.98%
WINYARUAN 15.95% Fosaaniinan 14 fu uay 7 Fu mudisy muTuiiutwAnnsELEe 1
fioddns uazih 1 H0d8n3 feunsuude LLazmm’m%ﬂuamwmé’amﬁaaﬁmw%ﬂuﬁqLﬁU‘Luqawmaaﬂ
yilalnalnsfidu Fadumwanafnaiusuiutusi 0.90-0.91 niusegnuIAleuALLNT MUANNTEUES 90
ssrwaea Sannafla vuseussnseunn lethuareendiaudusiuldvns (Ruviviey wastisen, uu.u)

3. Na%aﬂﬁﬂﬁunsmﬁElwiaﬂmmwmaaw'%nLLﬁ’q

wWinuwtafuinwasuimun 35 fu fguvnliede 29.7°C mwmuauwm 66.8% WU NITUIDL
waiﬁﬂsmmmaazﬂamaﬂﬁzﬁmmﬂmﬂﬂuama:uuammg el n3uisd 3 (Je A. flavus) @nsesnanen®
ugqﬁqm 7.23 pg/ke S09@UNNIIATTA 4 (thdunsufion uaiTe A flavus) 6.19 pg/ks dnnssidad 1 ()
LavnsIUASH 2 (hdunsuiiion) Usinaeaisozamendulduandafu 4.56 ug/kg Wag 4.50 pg/ke
mudy efiansanmuranandnaliiuimaamsesiamenduiaunndnaiu Tnenuilngean 6.67
ug/ke Wawiuunu 35 Ju nNansveaenssnisa 1 wavnssuisT 2 fuinaansesramenduliunneig
fu wagilalndesiulsinaesoyamendulsufuveieg 1msnurs (4.8 pg/ke) Wnmnwsnuiais
aoanssuAsliimsiud o3 A. flavus Faduiesianunsaadrsansezrlamendulundanainunsle
dmsunssuian 4 wanuiadunindunsidivunoudude A flavus (6.19 pe/ke) Sinaliasesrainandu
Aatusnitlunssudan 3 winlFapudeiiosedaiien (7.23 pg/ke) Anduosifudnstudinisadng
ansorlamenduld 14.38% wandlsiifiuinidunsefenlsifinadeuSinuasesiamendududideddou
u&h uailnaliUSinassesavienduanaduninuisiiinindunsufleurouiude A flavus

mﬁﬂut%lauéuau%asw A flavus UUWINLIA WUiﬂﬂﬁﬁ%LLau%’Nnaﬂuﬂmﬁu%’ﬂwwﬁwaiﬁﬂ'%mm

aas o &

“UENL%@i’]‘iﬂWUUUWﬁﬂLm\‘iﬁJﬂ’J’]ﬂJLLG]ﬂGﬁ\‘iﬂu‘Vl’Nﬁﬂm N ﬂ‘iiiﬂﬁ‘l/l 1 (‘Lﬂ) LLﬂuﬂiill’Jﬁ‘Vl 2 (uqﬂUﬂiquEJll iij

=

‘W‘UL“UEJ A. flavus V!ﬂ“lYNL']@’] LLG]‘W‘U‘IJilI’WML%@iWQQVIﬂ@IuﬂiiMUﬁVI 3 (L‘UEJ A,ﬂOVUS) iaﬁa\mﬂ‘Uﬂiiiﬂ'}ﬁ‘W il

q
[

Whdunseiiion uavide A flavus) lunsazdaanfiiving WenSeuiieusewineiaan wuinnssuiai
3 uavnssIAsi 4 USinautesanamuddunan 7 Su 16 Fu 21 Fu 28 Ju uay 35 Ju feil N3 3
wudSinandes A. flavus 100% 75% 70% 45% uaz 72.5% lunssudsi 4 wud3inandesn 70% 45%
32.5% 27.5% waz 37.5% maduinsuiiedlunsnuisdinadeUsinandesviliiimanilund nuredily
Fahnauien Wesnmaduinssfieudoududerhlifinssfieuedovesfiiaminuis waemsldd
nssifsuaududugs 100% Jsdinarenisaiyvesaleiiion A flawus fnnasuuiinveswinuis lu
vuzAetuanmndeumeuendmanonuidin masgsenvesadesiloriuiu ussdufiunduned
Faaaen 35 Ju Usinaudesinuiidfiatuanniingt 28 fu Fsmsavanamuddiune uwidhfisnsanan
Usnauansegviamenduiitienan 35 Ju ndunulSinaansesamendu gaﬁmﬁam%mﬁwﬁuﬁnm 28
$u FamanmsvnaesEenedosiusyriniliinamsdudeuresdesiuiinauamseziamenduiiiaty
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AP I U T UASY 35 Y n3suiatinalsilmnuuananafunseda fal nssu3ad 4 (i
funsuiion uavide A flavus) mm%ugjqqm 16.33% SeauNAonsnisd 3 (We A flavus) warnssa3ad 1
(141) TAwinfy 15.65% way 15.50% mudiy nssisd 2 (idunsudios) fewhan 15.279% aonadasiu
siauazUsunsvesasiiulugindudunisnaans

4. navaninmunsufieusemsadrsasesnamendulundnuis

WReuilsulBinasnsesnavendusewinednutanssadad 1 (e A flavus) waznssaian 2
Funsuifion waside A flavus) \iufteamgiiede 29.8°C anuTudinivs 69.79% leasu 14 $u 21 Yu 28
U waz 35 Ju nuUSinuaTerNamenduuanaeiusg 19iited Aty TnedlAn ttest v 8.15 2.78 8.11
ua 6.64 MuATU Usnaansezavendulunssudsn 1 Sergeninngsadsi 2 iyngaanan fusey
Equation 1 glgesdudmsdudinsadrsanserramenduluninuisiiduidunsaflouroudinge A
flavus Fail 5.86% 34.93% 27.0% 23.14% waz 19.48% munanfivade 7 Ju 14 5215y 28 Ju ua 35
$u iU SaansnnaeEonadeciy eus wazAme (2551) Anvmisunsuifsiuiniiusyansanly
msanUSnuasesramendulutminedifinisgnideld 56.60% 58.70%. 78:0% way 7634 % fiaan 7
U 10 1 15 FU wag 20 TU muaIAU wazdlsenumsitasaianeuusensziien 10% (W) dnaanns
Lﬂ%@%@ﬂL%@i’] A. flavus wazann1saseansesamenddluindntafiude A. flavus 13U
(Thanaboripat et al., 1997) INNANINAABTiGaT 21 Ju AssUAET 1 ﬁﬂ%mmmiaw\lmmﬂ%uqaqﬂ
20.76 pg/ke N35UATT 2 WU 15.14 pg/ke FeUSinadnsesamenduiiuuildurzaos anaanudidu
nanfiuade 91nA ttest gegm 8.15 Ainan 14 JuAzmumstiudanmsaisansesaiviendugadn 39.93%
warduluTuiamadenduiu Kheiralla et al. (1992) ﬁﬂwﬁwmmLLazqmmﬁﬁﬁwasiamm%ayum%asw
A flavus wazmsassansezrlainenduuusdasainuas wuitigamgil 30°C wu 14 Ju Wugamniiv
wngauiensLaiyvente A flavus lazifutnanandisinisaiansesslamendugsgn tnefisziunis
a¥ansovnamenduavanaadieungeliundy ARNANNNIAAFUNAUY (re-adsorption) vensideu
aanevasaTaznaImean@uLey (degradation)
5. winuksngninnszifissiuiawiu 2 ey

55 TnaReUsIaIE s ey aTMeNnTY ANTY uarU3inaeuTes A flavus vinlvdau
Lmﬂﬁmﬁ’umaaﬁaaﬂNﬁﬁfﬂﬁwﬁ’aﬁa el Uunauanserwamendulunssuiai 1 ﬁﬂ'ﬁ@i"ﬁfqm 3.40 pg/kg
5513371 3 Wi 21.63 pe/ke waznssuiai 2 1A1gean 26.65 p/kg duAmutulunssiiasd 1 whiu
16.60% uaznsnisT 2 Wiy 16.71% favldunndietu wuuTuuanutugegalunssudsi 3 vy
17.14% dmdunsduidouvendes A flavus vuwsnuislunssadai 1 ldwude A flavus n3suian 2
LAvNTSIET 3 WUTe A flavus 41.97% Wag 30.11% AUaIRU

Aenssuft 3 WaIWIENsRIIRATZRENSRIEIINRET
n1snaaadi 3.1 MmInauISasiasaulensmandu 18 wWUU Strip Test lnewmafla Lateral Flow
Immunoassay
1. msm%ammmqaaaumﬂaﬂmwaneﬁu 18 Aewmaila Lateral Flow Immunoassay
N15U5ENBUYAATIVEBUAISLOATINONT 4B kUU strip test G1AULINTIINITANNITEAIElUleS
waglad (nitrocellulose membrane) aduuuNURAndILUTENBUYANAABY (plastic backing card) v
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EmTuNISTAEUNAaa (T) wagiduaiuay (C) e 0.5 wuRwes TdUnnwmiindugu OTA-BSA 3
dunagey wagldunnmiinudndudy goat anti-rabbit 1gG Iatduniuam Uil 37 ssrwaldua 1y
nan 2 $alus dsiuldessnsduiinidegeynanesiidesfniuueuivedseaslonsmendu o T
Unil 37 ssmwaidea luan 2 $aluaud dandnnssdrusuaisesnsyaululasivaglaa lagdali
neiulsean 0.1-0.2 WuRAWAT AnuusassumeatenssualineiuiHuUdeufingadu gaving
NsAnuNunadUiieEne (absorbent pad) Tudmuulineviuuiunseaululnsiwaglaa
NNINAEUaTAIERzNaUsYAIANEITIlleNAnT UL uRTBAMeasloRT MENTY Lo fat
asazanBgrIengg wuin MIazanenzneusyAnesiideNAnfuleuRvefeaslonsmendu e se
a130za18gns 1 uazgns 3 IAvudunaasuiidniau uagldidonarsaranegns 1 (ndu+ 0.05M
NaHzPOgH;0+ 0.1M NaOH+ 19%BSA+ 0.1% NaNs+ 10% sucrose) dwiuldlunisnageusioly
MsvadoUneaaIsazate 0.01M PBS dslsifiansiiwiduiiedamaaey wuasiinddidumady
npgeULarAmUALAsuiisdaiay Weladunadaufy OTA-BSA anududu 08 Tadnsudeiadans
9n51 1 lulasdnsralguiiuns waslinlduniuaueiy goat anti-rabbit Ig6 AIMMLTNYY 0.5 HadnTuse
faddns 6m31 1 lulasdnsreloufiuns vufigamgll 37 esrwadea 1Wulaan 2 $alus nsmen
ANIAYANUAIUUINLTEISUMBEN Yoamataglvaruuiudesfin T duiiiueufuereanslensmen
3u 1o MAnaanseyAMoey ueuRvedseanslansmendd 1o aglvaludufiu OTA-BSA firsseguy
nszaulusudadunnaey vilAndihaussesounanos viatuvesvaitsvadeliuazduiy goat
anti-rabbit IsG Ainsseguunsyany viliAndhuasluiumisdumuny
2. managauaudutuvasansiansmendu o Agaiiamnsansraduld
nsnedeuUveaaslonsIMendu Lo ¥Insu Anududu 05 10 25 50 uag 100 ullunfuse
fiaddns MwTousig 0.01M PBS+79%MeOH U3nans 50 lulasdng wui1 a1slensmendu o 11msgiu
annsndufiuueuiveRiiinaaindesuaanesldd faudenududy 25 wlunfudefoddns ilnad
Usnglusumiadunagey (1) 3uae uanin yanaaeuannsansiaduanslensmendu 1 1nsgiud
ardadusingn 25 wilundusiofiading dmaindrseadorududuresmsfivgady dernarsiy
Nnfeganeduiuneuiefnasainimesynanesuazindeuilusiumisdunageuiill OTA-BSA
wazidumua (O) 7ifigoat anti-rabbit IeG vuwiunszmlulnswaglas dlushegrediasiviuidouey
wiRnduadiduangiisumiadumuny Sluserdlifiasfivazysngdliiuisluiumiady
AIUAN Wazidunegay (Michael et al., 2006) ansleAsmendu Lo duiuleuRvefraanslonTMaNTu 1o
ARraanneoynianes waylvaluiidumisdunagey Munamsivinnuweufvefaduiuoynianes
vim illivAenduiu OTA-BSA Adumisdunaaey widhUTinuansiviites Aagnudvesoyaaves
2149 uinmsneaeudilvinalifvinfineg Wesndiunngludumiadunaseuddaruuandieiulil
Falau o1aiinnUTInaeuAveRiinnniwoudiay lsiuTnaumdesnwelunisiuiuleuRiaud
Fumiadunadey MIsssunuYeansdu viesnsnslvanismiedlu sudsnmsidenylinveansyay
dmiulaluiumisdunaseuiazidumuny Sulasensiuiuvesmsfiviuloufued (Anfossi et al,
2011; Urusov et al., 2011) %ﬂéfaqﬁwmsﬂ%’uLﬁaiﬁlé’sqﬂmaauﬁﬁﬂizﬁmﬁmwmﬂéﬁu
3. NINFBUADENENTUNIINTIAINATIZN
mMamTlingiUiinasiensmendu te luiegsinndes wagmuniiinsfuasivloa
VONTU 1o 193§ WillAaduty 0 5 10 25 wag 50 lulasniusienlansy 91nn3033999878 HPLC wu
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a1siwUSuNa 0- 31.30 uag 0- 23.21 lulasniusioflansy MUaIAU NMIANTIVINATIENAIEIT ELISA Wy
Uinauansfis 0 - 67.53 ua 0 - 74.12 lalasnfudedlansy mudu Wessadevarsivluiegadn
n&os uazmul feyamnaeufindeld wunemmaaeuibuay (negative) lnsnunauAtuisiidunsaoy (1)
uazidumuay (O Mnuanmsnageukansitlusneg iU sivandy 25 lulasniusedlansu dal
aonAdedfunailAs1iene s HPLC was ELISA TneUSunaanslensmendu o gagniingaanusieis
HPLC wu 31.30 lalasn3udenlaniuaindeddnndes nanmsasaaeuseyamageuiindnldmslug
UIN (positive) Weiosmnmswieusetsfeinmsatafieguazieasansatingaogisasia 10 Wi
viliUSinuansiivlused wanasing Ssmsadafedudidudeaionvasainas esnmsldium
uealulBinags duaronuausalunisduiuvesuouRiaunazuaufived (Urusov et al, 2011) iy
delrlFgemaaeuiiannsonsaaevanslonsmondu o ludeswiuld enadasssumarududusinaniip
psdevansnsadulilviinasEn wieutmiimsatnieddsfimaieasiesiian ilelinmaaen
Aundenainunsla

A3Unan15398 wazdatauanue (Conclusion and Suggestion)
1. msBnengnsiuinumintuyaniieannisuuieureadosuadisnuonunselua aunsavild 2 33
fio 387 1 wandnduluirfeugamndl 52 esrigaiioa um 3 W7 Ussglumewanain PP sfudefldy PE
uaz 337 2 wavdnguluthdougumnd 52 ssmuwaidea w13 wil whindudelumsarasunaidoy
Aaelsd 1.5 % vssalugamanain PP 1iunandnTigamil 10-esiwaldea nansndaan e aunsninw
aruniuile A mAURenldd aunsadaognisifuinwikasnsnsminenandnlduiuainiy uas
Unansiasiaruslang
2. mautuadailuthiougungll 55° wuswiideundiSudnsnenalednarundutu 0.1% wu 5 wil
fndudlofuanirdounasnisudnaduluitfougamad 55° uiu 3 it deundrTaudludouly
asvatunaIduty 3% w5 Wil indadletuanihdouaunsamueulsarauifennden p
digitatum 161 100%
3. Fnmswnniinldasliidaduiaiuiu ananutulifuarasseTaimsdumidivesuuasdnglulss
Ay waglumaifiuingnneunisnzimedeniaasnsiiuludilasssueenaldd uazlimsiivuiy
Aulvazvilinaunanvesudnanas
8. drdunsuifionaniineannisadasesramendulundnuisiidmainides A flavus wardudens
assanseziamendulundnuiisligegn 34.93% et 14 $u
5. lfyanTiadeusuLuuiianunsansiaduaislensmendu e lédngafinnnadudu 25 wiluniuse
fiadans dududriideuirsgedmiunsnnelinnegilusiegndsiesinsaiaansivesnaindiesis
Fafudesusuaeudutusigaiinanaaevaninsansiaduldlisiasdn uasmisnsaiadiegaed
winzausialy

56



Tasamsidedi 3
nsanAMugaydsannuuasingndansiiuiedlundanainens
Reduction of Agricultural Products Losses Caused
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mMsneaes Andunsiingaddetaimuimealulandimsnuinesiinls nedideuaziinuninein1sndnis
< a a ' [ = a a 1
NUNEAZUUTFUNAANALNYAT 581 NMa1AN 2563 SUIAN 2564 9INNITANYIUTEENEAINYDIEITEN
wiaslun1sidnuuasdngtnlnatesdn iidAglulsuiu Avedeuaseuuadaspaniuwdedrinades
dnd 4w 1 Alansu Auuuasdngudinsiuies fe aasnsdning seauds teanuine1s veailudes
waztaniten luanmlsuiudiaemuii sasaszezial 0-10 Weu wulwdadalnadesdainagneie
a1sguuas pirimiphos-methyl (LoAN18A 50%EC) 8751 20 ppm, @1527uuas imidacloprid (FUs1AN
70%WG) 8051 0.1 N34, @158 UUAY thiamethoxam (@811 25%WG) 8131 3.5 NFU Uag thiamethoxam
(3Bl 35%W/V FS) 8051 2.5 ladans dussdniangdlumstesiumdauuacis 5 via lnenuainy
=] & Y & v a1 a =) ' [ ! 1 ! L] (3
demeveauintrilnadesdmilaafemes 0.0-0.7% wvansenuiawiandiliiinaneesidudausen
Yosudniugialnanasnszaziial 0-10 Weow d1msunisaruauiessdnlnawazyoaulaiiefing
Tulmsiau 99.5% Nsgeeiian 3,5, 7,9, 11 wag 13 Ju ludnans 1 fu nudl ansnsaniuaunieeed1ilneg
- 4 Y} 1 o P A g ve &,

srezAndnalaniely 3 Ju auaussegly vueu uasdnug lvuadisldfinglulasuduna 5,7 uag 9
Fupudwiv Tuvafinsldinglulaseudunm 3 u aunsamuauueautaldnuaynszesnisiasayiule
Ingdndudesdnussauanududulilndifiss 100% edunisansegaufitveendaulviniign nail
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auaansalunsiniuineg mstestunssiinavesteluusasnisvaaeu Wuiliduddyuaeiinastng
WnsisUsgansnmnismuaNwadaglifinglulasau LLasmsﬁﬂmUssﬁm‘SmwmaﬂLammﬂégl,awﬁwﬁwam
sevenunglunmstestuidounsdngdudeluanmlsaiv wuhmelfeuwegaminduenssmenis
g 100 waz 200 N3 AgnIARUSAATeId w10 Alansy anunsadesfunadwiaevewhsdnden
uazmMaAnfufniesugnuewnsdudnlddusdsdiflowiouisudunsnisemugu naenszeriiains
Audnw 0-6 ieuluanmisafv Tnsmslfiouuaugamirsuneussmeniung lfinarowosifudany
senveadaiuiiuden wagnugIusaduasdrdninumannniigauudaiuindeafinaaey
uaﬂmﬂﬁmsﬁmmmﬁmﬂmwgaLLﬂmL%Uu Planococcus minor (maskell) i anstAuiiesoayuls
Tnemnaeuansataanfiuiuresiseunioutisszesd 3 vunayFeu wasthaindiauiiauiy 60 Yous
Foms1Ea ey 30 Fundt luesfdRnts wuh nsdaudeasatnnlunderudidu 0.5% way
a13 SLS Aandindu 1.25% fAdasidin 11 fusEdvsamannninisldansatnagseuny uavansainain
Waenisen Tnefiuanisiulszamduiansdn Awden Aile ndu mmuvmu lessarinuiinisdanu
mgansainntumdenadudu 0.5% wau Sodium lauryl sulfate (SLS) asdudy 1.25% fisnsrdu
1:1 bifinasienanmvsmanFounasdanzuuuduiivensuvesuslag
Abstract

Stored-product insects are important pests that can. damage agricultural products.
Therefore, the stored-product protection can be reduced the quantitative and qualitative losses
of post-harvest crops. The reduction of agricultural products losses caused by stored-product
insects project consists of 4 experiments. The‘experiments were conducted at the Post-harvest
Technology Research and Development/ of Field Crop Group, Post-harvest and Processing
Research and Development Division from October 2020- to December 2021.

The efficiency of various insecticides was studied with major stored maize insect pests.
The maize seed 1 kilogram was coated with each insecticide and was tested with unsexed adults
of Sitophilus ~ zeamais, Tribolium ~ castaneum, Oryzaephilus ~ surinamensis,  Cryptolestes
ferrugineus, and Rhyzopertha dominica in a storage room for 0-10 months. The results concluded
that pirimiphos-methyl (Actellic 50%EC) application rate of 20 ppm, imidacloprid (Zebracut
70%WG) application rate of 0.1 g, thiamethoxam (Siena 25%WG) application rate of 3.5 g, and
thiamethoxam (Cruiser 35%W/V FS) 2.5 ml were highly efficient to control those 5 insect species.
the average damage of the maize seed was 0.0-0.7%. In the germination of maize seed, it was
found that the insecticides were no effect on seed germination for 0-10 months.

The experiments, controlling maize weevil and red flour beetle with nitrogen 99.5 percent,
were tested at 3,5, 7,9, 11 and 13 days in 1 ton of rice. The results show that S. zeamais adult
was controlled within 3 days, and the egg, larval, and pupal stages were completely controlled
when nitrogen gas was applied for 5, 7, and 9 days, respectively. While using nitrogen gas for 3
days, Tribolium castaneum was controlled at all stages of growth. Using nitrogen gas for stored-
product insects control is necessary to keep the concentration close to 100 percent to minimize

the oxygen level. To provide good insect control efficiency, the ability to maintain gas to against
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gas leaks is an important factor and has a great effect on the efficiency of nitrogen gas for insect
control.

The effect of Syzygium aromaticum oils encapsulated with freeze-drying was evaluated
with Callosobruchus maculatus by contact toxicity at the warehouse. The results showed that S.
aromaticum oils encapsulated with freeze-drying at 100 and 200 g /10 kg of mung bean can be
used as bio-insecticide to control C. maculatus adults and adult progeny production (F1) when
compared with control. In addition, S. aromaticum oils encapsulated with freeze-drying was no
effect on seed germination of mung beans and eugenol was the main composition on mung
beans.

Furthermore, the development control of herbal extracts was evaluated with 3 @instar
nymphs of mealybug (Planococcus minor Maskell) on Durian. All treatments were sprayed with
plant extracts and a blower of power treatment at 60 PSI (30 sec) in the laboratory. The result
showed that Plectranthus amboinicus 0.5 % extracted by 95% ethanol solvent+ Sodium Lauryl
Sulfate (SLS) 1.25% in ratio 1:1 more effective than Mental cordifolia 0.5%+ Garcinia mangostana
0.5% extracted. However, from sensory evaluation and consumer acceptance test, Plectranthus
amboinicus 0.5% extracted by 95% ethanol solvent+ Sodium Lauryl Sulfate (SLS) 1.25% in ratio

1:1 was the highest overall liking scores, and consumers accept their quality.

uni (Introduction)
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Coat the corn seeds with pesticides

Figure 1 The process of seeds coating of maize seeds

i 1

Put the maize seeds in the sack Allow insects to destroy freely

Figure 2 Put the maize seeds in sacks and kept in the storage room

Figure 3 The number of the survival of insects and emerging insects was recorded
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Clove oil encapsulated was tested The samples of mung beans were taken
at the warehouse. every month.

Figure 5 Experiments of Syzygium aromaticum oil encapsulated with freeze-drying against

Callosobruchus maculatus at the warehouse for 0-6 months.
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Abstracts

Exporting ‘Nam Dok Mai Sri Thong” mango to US, Canada, Australia and EU requires plant
quarantine measures by gamma irradiation not below 400 Grays to eliminate pests contaminating
the product. The irradiation causes loss of quality to most mangoes when arriving on retail

markets, with the symptoms of brown peel and flesh, low development of peel, juicy flesh,
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anthracnose, and short shelf life. Therefore, this experiment aimed to study siving pre and
postharvest technology for postharvest reduction of loss of quality in mangoes during their pre-
export irradiation. Mango trees at the age of 5 years were selected right from their plots, produced
for export and certified by GAP in central region, Sa Kaeo Province. Northeast region, Nakhon
Ratchasima Province. North Region, Phetchabun Province. The experiment consisted of the 2
treatments, i.e., 1) present technology (control) and 2) recommended postharvest technology;
GAP system, calcium application, pre-cooling during transport, hot water treatment and ethylene
absorbent during storage. They were harvested at the age of 105 days after flowering (Late-
ripening 85%). Then, they were brought for irradiation and compared with the non-irradiated
group. The findings revealed that the fruit weight in treatment group was higher than the control
group. When simulating the mango transportation for distribution overseas at room temperature
of 13°C. Fruit firmness and ascorbic acid in the treatment group was higher than the control group.
It was found that the mangoes in the treatment group could be reduced browning peel and juicy
flesh during storage for 28 days. Therefore, the author suggested farmers and enterpreneursto

apply the process for reducing postharvest loss of irradiated mango.
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52108U25n19798  (Research Methodology)
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Nan1snaaaazanyusie (Results and Discussion)
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