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2. ﬂ’]'itﬂﬁttﬁ%ﬂ’l’iN’lGl'iﬂ’lu

d19edl: e HPLC grade laun acetonitrile,
dichloromethane, n-hexane, ethyl acetate LL8% meth-
anol ¥10 AR grade loun petroleum ether, toluene,
glacial acetic acid, phosphoric acid, sodium chloride,
magnesium sulfate anhydrous, sodium acetate, sodium
sulfate anhydrous, sodium hydroxide, disodium hy-
drogen phosphate anhydrous, sodium dihydrogen
phosphate anhydrous, o-phthaladehyde (OPA), so-
dium tetraborate decahydrate, 2-mercaptoethanol LLas
dispersive-SPE [Mixture of 150 mg magnesium
sulfate, 50 mg primary secondary amine (PSA) and
50 mg graphitized carbon black (GCB)], Florisil (PR)
60-100 mesh, Extrelut NT 20 refill pack (Merck,
cat. No. 1.15093.0001)

FININIFIU: msmmgmmju organochlorines

20 #ia lawn aldrin, -BHC, 0O.-chlordane,
Y-chlodane, oxy-chlordane, p,p’~DDE,p,p’-TDE,
p,p’-DDT, dicofol, dieldrin, endrin, Ol-endosulfan,
B—endosulfan, endosulfan sulfate, heptachlor, hepta-
chlor epoxide, hexachlorobenzene, lindane, methoxy-
chlor La¢ tetradifon m'immgmnaju organophos-
phorus 21 %@ loun acephate, azinphos-methyl,
chlorpyrifos, dichlorvos, diazinon, dicrotophos, di-
methoate, EPN, ethion, methamidophos, methidathi-
on, mevinphos, monocrotophos, omethoate, parathion,
parathion-methyl, phosalone, pirimiphos-methyl,
profenophos, prothiophos L8 triazophos #134163571U
ﬂEﬂ:&l synthetic pyrethroids 8 #U® 1oun bifenthrin,
cyfluthrin, cyhalothrin, deltamethrin, fenpropathrin,
fenvalerate L@¢ permethrin LLazmsmmgmﬂaju
carbamates 7 #H@ Lo aldicarb, carbaryl, carbofu-
ran, 3-OH carbofuran, methiocarb, methomyl Llos
oxamyl msmmgmﬁy’wumﬂuwﬁmﬁmﬂ 2849 Dr
Ehrenstorfer Co, Augsburg, Germany ﬁﬁﬂ’)’lﬂﬂ%&!ﬂé
>95% HlFFumsatusyunndinaumnLazAX
Uaaanaems nsuIneneaasnIsuwng

3. tA3asiiauazaunsal

3.1 High performance liquid chromatograph
(HPLC) with post column derivatization instrument,
fluorescence detector (FLD) (Water-Alliance system
€2695, USA)

MR carbamates 1A389 HPLC-FLD %ila
Post column derivatization l@@l% water: acetonitrile
(¥ mobile phase (gradient system), flow rate:1.0
ml/min, analytical column: zorbax C8, 5 pm, size
25 cm x 4.6 mm i.d., column oven: 35°C, Injection
volume: 20 pl, fluorescence detector: Ex 345 nm,
Em 445 nm, post-column condition: reagent 1: 0.05
N NaOH 0.3 ml/min, reagent 2: OPA in borate buf-

fer 0.3 ml/min LLa% reactor temperature: 100°C
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3.2 Gas chromatography (GC) (Agilent Tech-
nology 7890, USA) with flame photometric detector
(GC-FPD+) waz p-Electron capture detector (GC-
uECD)

MIINATIER organochlorines L& synthetic pyre-
throids “l%'m%aq GC-uECD; analytical column %@
DB-5MS, 30 m, 0.25 mm i.d., 0.25 pm film thick-
ness, inlet LLUU splitless mode, oven initial 80°C hold
1 min, rate 15°C/min to 180°C, rate 3°C/min to
205°C hold 5 min, rate 40°C/min to final 260°C hold
20 min ez 1% flow rate 95U helium (constant flow)
1.5 ml/min, nitrogen (make up) 60 ml/min

MIIATIEA organophosphorus ﬂl%'m%m GC-
FPD+; analytical column %#1@ DB-1701, 30 m, 0.25
mm i.d., 0.25 pum film thickness, inlet LLUU pulsed
splitless mode, purge flow 60 ml/min, purge time 0.8
min, oven — initial 80°C hold 1 min, rate 15°C/min
to 180°C, rate 3°C/min to 205°C hold 5 min, rate
40°C/min to final 260°C hold 20 min wazl% flow
rate @193V helium (constant flow) 1.5 ml/min, ni-
trogen (make up) 60 ml/min hydrogen 75 ml/min,
Air 100 ml/min
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pyrethroids 38 Modified QUEChERS"® #agaagnanan
ﬁ‘uﬂamﬁﬂﬂ 10 NSN LAN 1% acetic acid in acetoni-
trile 10 893305 wanlWizINU WaILAN magnesium
sulfate 4 N3N WAZ sodium acetate 1 NN LYUEILAI
Tuihuusnaznaugreeia centrifuge ANNI3I 3,500

soUABINT W 10 Wi wikasaradulainle 5
Hadans ldlu centrifuge tube ﬁ‘iﬁ’i@ dispersive-SPE
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USuasaedIsazaauan n-hexaneiethyl acetate
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wazUSanaansanameneds GC aald Taawisunu
NININATTIUVBIETILENINTTIUNGN organo-
phosphorus, organochlorines Wazsynthetic pyrethroids
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RLEAN
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carbamates 95 Solid phase extraction (SPE)"® ‘8'}0
fhathansniiuaaziaan 20 n3n TunENAy metha
nol:phosphate buffer (1:10) 100 Fa8a05 NTANUA?
hasane lUsewmganUSnasaundalseana 75
108305 ansldlu mixing cylinder USutSanasla
AU 100 18dan35 7e phosphate buffer ldasazare
20 1185805 8914 extrelut 20 NT column 64413 10
19 WaLLee dichloromethane:n-hexane (1:1) 100
08805 tharsazaefilaluszmeauuna udidy
methanol 10 §88809 SLLUEABIULKAN LAY methanol
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Tunsnae laanmseruiausaina average daily
intake dose (ADD) #32U31naumslasuasiaiiman
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" BW
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o1y 3 1 Al
= 3.00 N5N/3U (0.00300 Nlansu/ )
= 2.72 n5N/3U (0.00272 Alansu/ )
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a5unelaan@ Hazard Quotient ¥158 HQ MNENMS
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1 2 waz Hazard Index %38 HI o NaNNISh 3

aNﬂ']‘Sﬁ 2
Hazard quotient (HQ) = Average daily intake dose (ADD)
Reference dose (RfD)

Hazard quotient (HQ)
wineda MdasuenuEsInmslasuduE
Average daily intake dose (ADD)
wingd Usinamslasuasudazsiiadngsmee
vhuiingaviaalansuluniieSu (Fadndu/Alandu/Su)
Reference dose (RfD)
Winade ManuERTua B sudassiin Fasiue
Ysmnaanudugigavesasiadl (ﬁaﬁn%’u/fmﬁfﬂﬁa
Alansu/Au) “?immiﬂ%'uﬁ'uﬁauaz@ﬂ%Lihgjifnmﬂ
wywanniulaglinaliiianadulifislszadla 9 da
TNMYADAT NI (miw?i 1)

15799 1 @1 reference dose (RfD) a4FISLANNIAAUND

AUAFISLONMAAUNDY  RID (Fadn5u/1Nu1ne

Alansu/ M)
acephate 0.1
carbaryl 0.01%Y
chlorpyrifos 0.1
carbofuran 0.00015%"
I-cyhalothrin 0.005"
cypermethrin 0.2%"
methiocarb 0.0005%"
methomyl 0.0025%"
oxamyl 0.001%"
profenofos 1@
triazophos 0.001%"
aldicarb 0.001%%
ethion 0.0005%”

nNEwme: MuUanaINMIAIINAI Hazard quotient
(HQ)
v v 1 & 1] . 1 a dd’
- UBEN WIBNNU 1 ¥INeANNN USaasiein
1 Yo 1 lﬂl 1 Y a |
sumenywsdlasulimnnweiaznaliifanansenude
gumwwss lifianudssdagunwenumeamssudszmu
- N 1 vneenei Usinaasieiiniamenywe
Yo a 1 Gl = 1 1L . ld' 1} L 1
lasuiiuaminaspuvsaiiahagluszaunlbivasassse
gumw Januidesdagummenumanssulsemu
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ﬂNﬂ']i‘ﬁ 3
Hazard Index (HI) = HQ1 + HQ2 + HQ3 +..+ HQn

Hazard Index (HI) #angfe magiianudes
HQ1-n ¥an#dN @ Hazard Quotient (HQ) 289d15tAdi-
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= o
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mMsudanaanmMsmuIaa) Hazard Index (HI) tHuLden
U@ Hazard Quotient (HQ)
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MAAUNDY 124, 65, 30 waz 29 @I Ay
Saeay 77.50, 90.28, 70.73 uaz 63.83 MNAAU
FHaEINENER ATIINUFISLATITAUNAINIAY
3 AN 990 13 B0 laun Ngw carbamates 6 #iin
(carbaryl, carbofuran, methomyl, aldicarb, oxamyl
W8z methiocarb) NG organophosphorus 5 %ila
(chlorpyrifos, profenofos, triazophos, ethion L
acephate) LLasﬂEjN synthetic pyrethroids 2 %ile (cy-
permethrin 482 1-cyhalothrin) mmﬁ*ﬁlmwwmm
316 M9Ms FiessATMIauNaTiiA a5
WUGNBENLAUTR Lawn cypermethrin (Foeaz 27.22)
wae chlorpyrifos (3888% 25.00) (mswﬁ 2) s’?}qﬁy’q
dtanuNNNUgNaIaas 52.22
diauunafiandnan laud wSnIuauas a5a
wuasiafimiauuasaiy 3 nau 12 #fia léun ngu
organophosphorus 5 %i® (chlorpyrifos, profenofos,
triazophos, ethion L8 acephate) ﬂEj%J carbamates 5
%@ (carbofuran, carbaryl, methomyl, oxamyl L8z
aldicarb) LLaxﬂ@:N synthetic pyrethroids 2 %ile (cy-
permethrin 482 1-cyhalothrin) mmﬁ*ﬁlmwwmm
209 11IMs BiATsIATMIauNaTiiANNENAT1
WUGREGUEA Gun cypermethrin Waz chlorpyr-

ifos (m’mﬁ 3) %ﬁﬁv’qamwﬁmwmmﬁu%aaaz 50.24
HIUWInAUMTN aTRNUASIATIMIaLNaINITY
3 ﬂﬁju 10 #ila laun ﬂﬁju organophosphorus 4 %@
(chlorpyrifos, ethion, profenofos L% triazophos) ﬂ&i by
carbamates 4 31 (carbaryl, aldicarb, carbofuran (8%
methomyl) LLa:iﬂE;\:N synthetic pyrethroids 2 #il®
(cypermethrin 8¢ 1-cyhalothrin) ﬂ’J'lN;‘jﬁ'(ili’Jﬁ]WU
50 52 T18M3 BeasAMIauNafiianuims
ATIANUGNBENLAUTR LAWA chlorpyrifos UWaz cyper-
methrin (miwﬁ 4) G‘z’}qﬁy’qaawﬁﬂwmmﬁ’u%aﬂaz
51.93 LLazw%n‘%wg aIRNUENSLATMIaLNEIaEY
3 NN 8 B0 lAun NAN carbamates 4 %A (carbo-
furan, carbaryl, methiocarb 8¢ methomyl) ﬂ@:N
organophosphorus 2 %@ (chlorpyrifos (L& profeno-
fos) LLa::ﬂE):&I synthetic pyrethroids 2 %1 (cyperme-
thrin k8¢ l-cyhalothrin) ﬂ’J’lNéﬁﬂ’i’JﬁlWU‘i’m 55
183 BeEseiMIauafiianuEMsaTIINY
QQBEi'lQLGl'u%@IﬁLLﬁ cypermethrin tt8% chlorpyrifos
(mi’mﬁ 5) %ﬁﬁy’qamwﬁﬂwmmﬁ’ﬁaﬂaz 60.00
froEaw3naninIANUNSIAT MY aLNaale
tH1 Maximum Residue Limit (MRL) 284U5ztnélng
S7UNIAY 3 89 N 160 e Andudasa:
1.88 wiassiaiimiaunasfidaniu MRL 1dud
Ethion Tu@I081NNWINIUMILALASNINIUM LT
#linaz 1 M98 Waz cypermethrin TUAIDEINNIN
Ay 1 dodh
TunSnanaaeLAINUATIANUFISLARNAIR
NN 1, 2, 3, 4, 5, 6 war 8 #ile Anlu
Soway 29.84, 28.23, 16.13, 13.71, 8.87, 2.42
way 0.81 audey Taswuiumuas 1 a9t 7
ATRNUANIATMTAUNIGEA 8 7iia lauA chlorpy-
rifos, profenofos, ethion, triazophos, cypermethrin,
I-cyhalothrin, carbofuran (t8& methomyl
NnuamsUsziivanuEssdamsiinlsaau 6”] il
TilsTsauzEsnnmsuslaawdnaafidiansiaiimia
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U 2uld Teslasuduanszaumaslungumwzgi

uSlam (eater only) WU hazard quotient (HQ)
t:: =< IS DA 4 v 3,’; Y a

(97 2 89 5) ddtleend 1 nguslaawame

[

UASLWANAN ez Hazard Index (HI) (m’mﬁ 6)
tfasnh 1 naguslnamamauaswand sy
waasrhlifianudssdansuslaagmanganuh
USinaensiafmsausaiilasulaisnnwadiaznali
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MmN 2 FHAMIAHTTIAUNAINATINUTUNENIATINNINNA WazA) ADD waz HQ IUuNmunALu3Laa

AUAES ANuETIWY s Fafiny ADD (mg/kg BW/d) HQ

ﬁmaawu (1ams9) (mg/kg) (mg/kg) LWAVAN LAY LWAVAN LAY
cypermethrin 86 23.07 x 107 <0.05 - 2.33 1.13x10™ 1.18x10™ 5.66 x 107 5.89 x 107
chlorpyrifos 79 8.52x 107" <0.05 - 0.87 4.22x10° 4.40x107° 4.22 x10™ 4.40x 10"
profenofos 34 8.38 x 107’ <0.05 - 2.41 1.17x10™* 1.22x10™ 1.17x10™ 1.22x10™"
1-cyhalothrin 22 2.49x 107" 0.10 - 0.28 1.36 x 107° 1.42 x107° 2.72 x10° 2.83x10°
carbaryl 21 0.46 x 107° <0.01 - 0.24 1.17x107° 1.21x107° 1.17x10° 1.21x10°
carbofuran 20 0.20x 107? <0.01 - 0.05 2.43x10°° 2.53x10°° 1.62x 1077 1.68x 107°
triazophos 20 5.03x 107" <0.05 - 1.75 8.50x 10°° 8.85x107° 8.50 x 107 8.85x 107"
ethion 15 10.03x 107? <0.05 - 8.01 3.89x 10" 4.05x 107" 7.78 x 107! 8.10x 107"
methomyl 7 0.11x 107" <0.01 - 0.08 3.88x10° 4.04x10° 1.55x107° 1.62x10°
acephate 4 0.19x 107" <0.05 - 0.10 4.85x10° 5.05x 10°° 4.85x107° 5.05 x 107°
aldicarb 3 0.08 x 107° 0.03 - 0.05 2.43x10° 2.53x10°° 2.43x10° 2.53x 10°
oxamyl 3 0.02 x 107" <0.01 - 0.01 4.85x 107" 5.05 x 107" 4.85x10™" 5.05x 107
methiocarb 2 0.03x107? <0.01 - 0.08 1.46 x 10°° 1.52x10° 2.91x10° 3.03x10°
S’JN%\Iéu 316

[

MmN 3 FHamseditTauMaINnINUTUNENINA LAY uasA1 ADD uas HQ MuunmnAEU3laa

AN ANNDNNUY Aaae A NN ADD (mg/kg BW/d) HQ

NOTIANLY (5h1am9) (mg/kg) (mg/kg) LWAVN LAY LWAVAN LNAZE
cypermethrin 53 36.00 x 107 0.10 - 1.67 8.11x107° 8.44 x10° 4.05x10™ 4.22x10™
chlorpyrifos 52 14.61 x 107 <0.05 - 0.87 4.22 x107° 4.40x10° 4.22 x10™ 4.40x10™
profenofos 30 18.24 x 107 <0.05 - 2.41 1.17x10™ 1.22x10™* 1.17x10™* 1.22x10™"
triazophos 19 10.60 x 107 <0.05 - 1.75 8.50x 107° 8.85x107° 8.50x 107 8.85x 107"
carbofuran 12 00.32 x107* <0.01 - 0.05 2.43x10° 2.53x 10°° 1.62x 107" 1.68x 107°
ethion 12 13.18x 1077 <0.05 - 8.01 3.89x 107" 4.05x 10" 7.78 x 107! 8.10x 107"
carbaryl 10 00.64 x 107 <0.01 - 0.24 1.17x107° 1.21x107° 1.17x107° 1.21x10°
1-cyhalothrin 8 02.17 x 107 0.13 - 0.28 1.36 x 107° 1.42x107° 2.72 x 107° 2.83x10°
methomyl 5 00.21 x 107 <0.01 - 0.08 3.88x10° 4.04x10° 1.55x107° 1.62x10°
acephate 4 00.42 x 107 <0.05 - 0.10 4.85x10° 5.05x10°° 4.85x107° 5.05 x 107°
oxamyl 3 00.04 x 10 <0.01 - <0.01 4.85x 107" 5.05 x 107" 4.85x10™" 5.05x 107
aldicarb 1 00.04 x 107* 0.03 1.46 x 10°° 1.52x10°° 1.46 x 10°° 1.52x10°
FINNITY 209
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MmN 4 FHamsediinIausasiaINuluNEnINMEE wasA1 ADD war HQ MuunmanAgu3laa

Fliads ANUANNY MR FNNANU ADD (mg/kg BW/d) HQ

NNTIANY (91am9) (mg/kg) (mg/kg) LWANQIN LWAZE LWANDIN LNEE
chlorpyrifos 15 04.66 x 107 <0.05 - 0.66 3.20x107° 3.34x10° 3.20x10™* 3.34x10™"
cypermethrin 12 08.88 x 107 0.12 - 0.74 3.59x107° 3.74 x10°° 1.80x 10™* 1.87x10™*
1-cyhalothrin 10 04.29 x 107 0.10 - 0.24 1.17x107° 1.21 x107° 2.33x107° 2.43x107°
carbaryl 5 00.29 x 107 <0.01 - 0.08 3.88x107° 4.04x10°° 3.88x10™ 4.04x 107"
ethion 3 15.98 x 107 <0.05 - 6.44 3.13x 107" 3.26 x 107" 6.25 x 107" 6.51 x 107"
aldicarb 2 00.22 x 107 0.04 - 0.05 2.43x 10°° 2.53x 10°° 2.43x107° 2.53x 107°
profenofos 2 00.44 x 107 <0.05 - 0.13 6.31 x107° 6.57 x10°° 6.31x10°° 6.57 x10°°
carbofuran 1 00.02 x 107 <0.01 4.85x 107" 5.05x 107" 3.24x107° 3.37x107°
methomyl 1 00.02 x 107 <0.01 4.85x 107" 5.05 x 1077 1.94x10™ 2.02x10™
triazophos 1 01.00 x 107 0.41 1.99x107° 2.07x107° 1.99x 107 2.07 x 107°
FINNEFY 52

M 5 BHedseinIauNEIaTIINUlUNINZNY wazA1 ADD uas HQ Muunmiwaguilaa

Faes ANUANNY Mnde 219NN ADD (mg/kg BW/d) HQ

NATIANY (91am9) (mg/kg) (mg/kg) LWANIN LWAE LWANIN LNEE
cypermethrin 21 15.64 x 107 <0.05 - 2.33 1.13x10™ 1.18x10™* 5.66 x 107" 5.89x 107
chlorpyrifos 12 02.55 x 107 <0.05 - 0.37 1.80x107° 1.87x107° 1.80x 10™* 1.87x10™*
carbofuran 7 00.17x 107 <0.01 - 0.02 9.71x 10°° 1.01x10°° 6.47 x 10°° 6.74x 10°°
carbaryl 6 00.32 x 107 <0.01 - 0.09 4.37x10° 4.55x10°° 4.37x10™" 4.55x 107"
1-cyhalothrin 4 01.40 x 107 0.12 - 0.23 1.12x107° 1.16 x 107° 2.23x107° 2.33x107°
methiocarb 2 00.09 x 107 <0.01 - 0.03 1.46 x 10°° 1.52x10°° 2.91x10° 3.03x10°
profenofos 2 00.21 x 107 <0.05 - <0.05 2.43x10° 2.53x10°° 2.43x10°° 2.53x107°
methomyl 1 00.02 x 107 0.01 4.85x 107" 5.05x 107" 1.94x10™ 2.02x10™
FINNIFY 55

#1999 6 @1 Hazard Index (HI) a‘htmnmmﬁmw‘%naﬂuamwm}j’u‘%‘[nﬂ

Mot HI ﬂij:u organophosphorus™® (L8 carbamates™* HI ﬂij:u synthetic pyrethroids**
LWANAIN LWEAE LWANAIN LWEAE
WINFATINIINNA 8.88 x 107" 9.25x 107" 3.28 x 107° 3.42x10°
WINIUAILON 8.84 x 107" 9.21x 10" 3.12x10° 3.25x10°°
WINIUMILAeN 6.25 x 10 6.79 x 107" 2.51x 10 2.61x10°
w%nﬁng 1.02x 107 1.06 x 10 2.80x 107 2.91x 107

WNEWO: *  2BngNERaIEUUUTEAM cholinergic

2
5
4
** pangndeaLradUszaImN
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m‘sﬁﬂ‘mﬂ%\iﬁiﬁlmﬂﬁﬂ gas chromatograph (GC)
ﬁﬁﬁ?ﬂiiﬂﬁvﬁﬁﬂ flame photometric detector (GC-
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fenubhgedmiuamaiensiasieimiaunas
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NNMSANENHU WUFSLANMAAUNDIDY 13 20
uANWUBENLAAAUAD cypermethrin WaY chlorpyr-
ifos INUFBNEHATINAUGITNTRE: 52.77 B1Afi0
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uNaITUNINUAzUBUNSETIT N EHaNIN a8 A5
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cholinesterase #alutdulmaifilFlumstosaaass
é aU32a acetylcholine ahuﬂa:u synthetic pyrethroids
paNgNslauasimadUsanm Gy hazard index
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Abstract:

Health Risk Assessment of Fresh Chillies with Residual Insecticides in Health Region 6

Varaporn Cholumpai, Ph.D. (Environmental Sciences); Chiradet Nasuk, M.Sc. (Chemistry); Khanittha

Phutthasukha, B.Sc. (Chemistry)

Regional Medical Sciences Center 6 Chonburi, Department of Medical Sciences, Ministry of Public Health,

Thailand
Journal of Health Science 2021;30(5):790-801.

Chillies are spice that are commonly consumed by Thai people. Insecticides are often used in chilli
cultivation to reduce its production losses. This study aimed to analyse for the presence of insecticide res—
idues in fresh chillies sold in the market in Health Region 6, and to assess the health risks associated with
insecticides residues by fresh chillies consumption. It was conducted in 2018 at the Regional Medical
Sciences Center 6, Chonburi Province. Fresh chillies were analysed for the presence of organophosphorus,
organochlorines and synthetic pyrethroids by gas chromatograph (GC) and carbamates by high perfor-
mance liquid chromatograph (HPLC). There were 160 fresh chilies samples: 72 Chinda red chillies, 41
Chinda green chillies and 47 bird chillies. It was found that insecticide residues were detected in 124,
65, 30 and 29 of the 3 chili samples (77.50, 90.28, 70.73 and 63.83%), respectively. They were 3
groups with 13 types of insecticides identified including cypermethrin, chlorpyrifos, profenofos, 1-cyha-
lothrin, carbaryl, carbofuran, triazophos, ethion, methomyl, acephate, aldicarb, oxamyl and methiocarb.
The predominant insecticides were cypermethrin (27.22%) and chlorpyrifos (25.00%). Many single
samples contained multiple insecticides, as 1, 2, 3, 4, 5, 6 and 8 types of insecticides were found in
29.84, 28.23, 16.13, 13.71, 8.87, 2.42 and 0.81% of samples, respectively. Ethion and cyperme-
thrin were found in excess of maximum residue limit (MRL) in 1.88% of the samples. Risk assessment
revealed that both male and female consumers aged 3 years and older were not at risk of non-cancer
illness when consumed such fresh chillies contaminated with residual insecticides at the average daily
intake (HQ and HI <1). To reduce the risk, however, consumers should always wash fresh chillies before

cooking or eating.

Keywords: insecticide; fresh chillies; health risk assessment; Health Region 6
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