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Abstract

The objective of this cross-sectional study is to investigate the amount of fruit and vegetable
consumption, preventive behaviors against the introduction of organophosphate and carbamate residues in
vegetables and fruits into the body, and university students’ cholinesterase level in serum in the selected
university in southern Thailand. The total sample is 382 people. Study tools included a questionnaire for
collecting general information, a questionnaire on the behaviors to prevent the introduction of pesticide
residues in fruits and vegetables into the body (CVI=0.85 and Cronbach’s alpha coefficient=0.98), and
serum cholinesterase level tests using reactive paper. The data was collected by accidental sampling from the
students who dined in the cafeteria in the university and the data were analyzed on the SPSS program by
using statistics, which included percentage, mean, standard deviation, chi-square, and odds ratio. The results
of this research shown that the quantity of samples separated by gender, female 50.26%, and male 49.74%:;
the average age is 19.97+2.36 years old; average vegetable consumption is 2.09+1.48 ladles/day; and fruit
consumption is 2.18+1.45 handfuls/day. 54.71% of students were found to have serum chemical residues
at the safe level. The samples who did not wash the fruits and vegetables by having the running water flow
through them, using the Baking soda (NaHCO3) solution to cleanse them, and not peeling them before
eating are 1.56, 1.45, and 2.44 times more likely to have an unsafe level of serum Choline Esterase than
those who practices the three cleaning methods mentioned earlier, respectively. However, that risk has no
statistically significant difference. Moreover, this research found that each behavior of fruits and vegetables
cleaning for to prevent ingestion of chemicals into the body has no specific relations to Choline Esterase
enzyme level in serum. Based on the findings, people should be encouraged to use multiple ways to get rid
of Organophosphate and Carbamate from fruits and vegetables. These recommended methods include use of
baking soda soaking and rinsing fruits and vegetable by running water, and peeling them off before eating to
prevent those chemical leftover in the body system. In addition, farmers should also be educated and encour-
aged to reduce chemical use in the production process in order to reduce the chemical leftover on the soil

surface and in the tissues of fruits and vegetables.

Correspondence: Namfon Rithipukdee E-mail: namfon.pukdee@ gmail.com

A ﬁ’iy Keywords

m9 u?fmﬁnuamalzf, Wﬂﬁﬂi INNIT ﬁmn‘"u, fruits and vegetables consumption, preventive behaviors,
Szri‘i'mauZ?f&/’fﬂﬁmammamah%’%’% UnANY cholinesterase level in serum, students

334



o s ¥ a Vi r - . 4
miuﬂnﬂnmmmavlu wqmn'ﬁumsﬂmnumsmmnquaainﬂm\lamﬂm

Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

LLR%ﬂ’l{ﬂ']LNﬁﬁﬁﬂﬁ”l\‘l

UNI

DIAMTDINSUBEMSNEATUENUTZNZNG
(Food and Agriculture Organization of the United
Nations: FAO) Usztliumslgasied lumanensnssy
2a9Usznd lng wuh ﬁﬁhgmiwﬂszmﬂﬁﬁwmuﬁa
dewalvisiansanarlusmeazesguilon Fewuh
é’mw@'ﬂaﬂuaﬂﬁtﬁ'ﬁ'umsmwﬁ'm‘[mmnﬁwm
asieiifadagiy iy 12.25 dadszrng
100,000 AU fisNa 555435886 wazaae® ladnwn
seduaulmilauasaaisaludsudanansznums
gunwasiuilnadnuazualian wudl v
wulmiladweseasaludsuiitesnt 2,000 U/L
Wueiignnund®@ Fezuuuanu@sangingsw
msuslnadnwalidamslasuivnnenzhusaunas
5.83+1.72 (szauthunan) wazlianuaulaia
MUY USINATUBITAaLINEALAY WALSEAUADD
LaamaiaaTﬂﬂiaugqﬁuaﬂ'wﬁﬁfﬂéwﬁmmmaa
(p<0.05) ugashitfuhmsuslnafnuaznaldaad
fsnsaiiand v liifalsaanuauladinganie
lwﬁ'uslutﬁa@gqﬁu“) Wil ey (youth) %3Bngu
ﬂuﬁﬁmqiuﬁw 15-25 U euauuNIguas
anUszmmanu (Huddwmdnlumsiuiedau
Uszinamaae lUluainan Manamsssangdnssu
@deslsalaifadauazmsunasu w.ed. 2558 luwe
qwmwﬁ 1-12 ¥9NTENTNASIIUGY (Behavioral
Risk Factor Surveillance System: BRESS) WU M9
Sulszmusinuasualidlunguenizueny 15-24 1
funhindissiu uadslidaunaminmmwue usadlmiiu
ey Wanuaaaiumsustadnuasealsidia
gu® %ﬂﬁﬂLLa‘zNalﬁqﬂulﬂﬁaaaﬂsawwwssiw6’| sl
Uselewd @asnme wu nunaden wduleanms
Sniing Tae Judu thaanenudsdamsiialse
TidadaEada laun Tsaanuaulaiags lsanmnu
sdsananudsddumsiialsansda Hudu®

FIaUATASEIINTY HRUTNEasSNIINR
Sagaz 66.74 Usemnssouay 33.82 Usenauanin

WNHATNIIH (e 1w Mls) deealitinuazue
Tstanansamnaa lahe uaziisnangn® aghalsiow
mauslnadnuaskalififionsiisand iliguilag
flonnseauldandou vhadsur tranaruiile
ioens wiumbhen fius wazmnazaniiunau
sernlifiAnfiuEas dualiiAalsnusde Tsaunvmnu
guwa Wudu™® nndayanenuaaumsailsa
wazAagumwannmslsznauandnuaziunadon
na1lsAa1nn15UsENBUDITNLALEILING DY
nsuauANlsn eI TGy wudh lull 2561
inesnugihemelsanniivasieimiadagny
Py 6,075 518 Aadusasthewiny 10.04
galUsznsuause waznudanihegeludney
15-59 U 1y 4,079 e dalusesar 67.14
waziiuun i uiinanniu® Faaudseiniuin
drulngunmsdniisrfuszaueulailagy
anaLsdluFsuraaneasnsfildasiaiifiie
AdagiznaluuilaauuunInsiy wadae
msanmamumsalinenusseaueulailadued
wasaluddulunguiemmu viatindnwnaninnas
sawdatladefifioras wu Usuamsuslaan
uazualal wodnssumsilasiumsiaiinguaasmiu
Waaauazmsunaadgsnane MsITeEaei
Wudrunilswaslasenside Bae “nsussiiiu
HANITNUNNFUNIN (Health Impact Assessment:
HIA) shumssamsszuummsiaands” tiadnm
USinamsusloasnuazalsl wainssumsilasnu
msmﬁmjuaasfm‘[uﬂam‘l/\lmuasﬂﬁmmmﬁmnﬁw
Turnuasnalaiidngsrames wazszaueulailadu
amaLsaludSuyaain@nmumIngdouranii
289016 6?%@aqﬁmm;}'ﬁlﬁmﬂmﬁﬁ'ﬂﬂ%ﬁl o
Frgliuanainsmegzawinsunulunsiaaiy
sl Tdduuzilunmsuslaannuasualal
asnfaaasrame auvzte IitemguiigunIng
Wumasdanlumswannlsanasaly

335



Fruit and vegetable consumption, preventive behaviors against introduction of

Dis Control J Vol 47 No. 2 Apr - Jun 2021

organophosphate and carbamate residues

Taguaiansdnm

MsITeassiiumsiTouuumadazns
@anssan awngnangualagnlosldges
29am1s 8131490 pfuTndnmnanae
YDIWMNINAY 8,440 AU lAngudIngne 382 Au
{I8AALABNNANMBENULUUTNB YN AN
ﬁm%’uﬂszmumms'ﬁlquﬁmmﬁmﬂiuuvaﬁwmé”ﬂ
Fsesnwal wazudnamhmanninAnmmmdaues
e Tudaunguaay 2562 emunasi 6l 1)
tindnniifiongluzn 15-25 U 2) liagluszvig
msfulsemusnfinadamsuieiiueuiden
Aspirin, Wafarin (Juau waz 3) Liidlulsamessuu
Tafioineniidenalifiamzidanaanie veaen
Hemophilia, Immune Thrombocytopenic Purpura,
mMznda@ancm uazamzwiaseulyl GePD dudu
w3aeiianldlumsise Usznauss

1. wuudaumndayaill 1w 9 9o
Usenaueng 1) a1 2) twa 3) Aaun 4) §1inin
#dnm 5) sullitdnm 6) sald 7) Usinmind
vslnadasu 8) Usinamaliiuslnadaiy uas 9)
seeutauluiladueainaisaludsu

2. LUUFBUDINNEANIINNITUBINY
astedludnuaznaliiengsimes waunlesive
Usenaumedamanudiuiu 7 98 Usenauae 1)
Msuzean (unhalzanyisalmdanluamsuaiun) 2)
mmﬁﬁﬁumﬂg 3) msudenaruin (Inwnaden
Wasuaamiun) 4) msudinda 5) msiilalihlua
WU 6) mMmslanildannausudsemu wag 7) M
unzinddulumndrensudulsemuy snuuzyes
FamauUurasIAuUY Likert scale dUdAZLUY
Wu 3 52U e “qnﬂ%y'q (2 ATUUY) U19ASI
(1 ezuuw) wazluUfid (o azuuu) lan
LUUFBUIINNYANTINNTURINUE AT LU
waliidrgneme llasmemuasaduilam (Content
Validity Index: CVI) MNENNAMBINUI 3 YU

laen cvI whiu 0.85 Mnuudahindsudsaudle
336

maTaLEUBLLE udnhinmmenuhedlasnaaas
Tefuenuilndidsstungudia 1 30 1e
Lﬁ'amaaaaummaamé’aqmﬂiu (internal consis—
tency) 1@@" Cronbach’s alpha coefficient WU 0.72

A1539813098 WIUNITTUSBIINABE
n338113938553uM I8 lunywd NIneas
eanual atuil 5 amew w.a. 2561 wailludy
589 WUEC-NS-4-046-61 MaRaanIumMIsusad
Wideldifudadindaalasnaaslarsiiald
capillary tube athatias 3 u 4 vaavann wiannea
Tuwne e lwiindaauasgsuuansanantu 9n
TuhESunvenasuuuuiisuiinaspudmiuuda
HaLaU B AR ULDHLABLSEYRINSLAIENATD U
“reactive paper” UYBNBNANMILNTENTIN 1OBNANMS
WNuEeINIEYaday #p Liamaiidiadas
wonguaasmiunasnaniamsunuaingsme
slududamsinuaseulmileduaanatsaly
Siadaauas wazludsy (serum) viawmaah (plas-
ma) FslummzUndeulmitasynuhiaansansass
faledu (acetylcholine) Whunseazdaa (acetic acid)
warladu (choline) wnsnmMelasuaisaasnly
Naaavsamsuiue msvauveseulyiladu
iamalsdazgniudainlilinaUfaze Selida
nsmasdta daiu manedeuidldaaautitaainia
ardiamliiAemsasuulasnse - (pH) R
Aazu Taemsiasuduesdudiamaduunseans
nagaufigumaailiiieudadiuasnsnostia los
suuazwlanamsasadl 7 il madEmsueinas
Tsamnnmsisznauaninuazaunngon nsNmUANLsA
a0 gamsuanaudaiiy 4 seu dail

Fwidee stavund Hieuludleaduies-
watss Tudsu >100 wihodaiadans

Fimdesanden staulannny Hiaulaa
Tadutasaasaludsy >87.5 ue <100 6o
EERIE

fien stauides eulnlladuesasss



o s ¥ a Vi r - . 4
ﬂ'liﬂi‘[ﬂﬂﬂﬂttaxﬂavlﬂ wqmn'ss:umsﬂmnumsmmnquaainﬂuwamﬂm

Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

meﬂﬁmmmﬁmnﬁn

TudSn >75 ud <87.5 mhudaiiaaans

Fdendn szaulsivsanny Heulusiladuy
amaLsaludsn <75 mhodafiadans

menasiuaiagden §Ivelvingw
§29819 dUAU QR Code LBABURIOINKIY
WUV Google form Mmevdufudayaadadu ide
Aenzvdayaniglusunsudrsagl IBM SPSS
Statistics 22 LABMUINIIUIU To8aE ANREY
sudesumnassu nasaulaauad (chi-squared
test) Lﬁam%amﬁﬂumwmmnshmaﬁagalmwiaz
seduraseulmiladuaanasaludsy uaz Odds
Ratio (OR) tilatl3suifisuanuidesaamsiiaas
wilandsludanlussaudemdolivaanstlundy
fftRuarliufTRudaswgfnssumsdainuassa
Tiiemstlasfumsiaiidhgaemes

HANIANT

mdEesiinguagensdy 382 au

HaMsITEUsENUAIE 3 dau Gail

B & v W '
1. waa&analﬂwaQﬂqmm'saﬂwq
U L 1] = lﬂl =
naNGIBENNeIgIREY 19.97+2.36 U
< a Y o o v
Wwwamneuasinavalnatdessny seeaz 50.26
waz 49.74 mudeu aulvgiiviamauinns
v L4 =3 o vV a Ad' Ad‘ L
Tasas 72.25 WuilnAnwdinIxnedIny
Ingeansgumnuazdinizndu g Inatdeeny
Seeay 53.40 WAz 46.60 Mmumau dulvaidnmn
1 3 = -:1' 4 < 3 = -::'
agiuﬁuﬂw 1 59882 46.60 Fp9aNN L UuruUUN 2
UaT 3 3988 26.44 WAL 21.46 MNAIOU Ule
(1288 5,185.08+2094.89 UN/LHaYN AIMTNN 1
v =Y =\ s v
2. dayauTanansuilandnuasualsl
wazszautau lui lpauaamaLs s UGS
naNaIaENUslaANNIAGY 2.09+1.48
X = QJ =S L4 ‘ﬂ' o <~ QI
WA/ Y wazuslneana limde 2.18+1.45 Mila/Hu
druluaifiszavioulonladuiadinalsannaig
Tugsuegluszaulanass saeaz 54.71 s0989810g
Tuseauldes Speaz 28.01 wazszaulnd Sauas
12.30 @959 1

= o v ' = ' a v ' < Ve
MITNY 1 NUIU 79882 ALRDY LLazmuL‘umLuummgmwawagamumlﬂwmﬂqumas;m (n=382)

Hayadnyana uau Saway
818 (U) Mean=19.97, SD=2.36
LW
el 192 50.26
YN 190 49.74
AN
Wns 276 72.25
ddau 103 26.96
au 3 0.79
dmindmnane
INeNFNansguNN 204 53.40
au 178 46.60
Hutliidnun
N 1 178 46.60
PR 2 101 26.44
AR 3 82 21.46
AR 4-5 21 5.50

9eld (VIN/LHau) Mean=5,185.08, SD=2094.89
USnanfusloe (Wil /1) Mean=2.09, SD=1.48

337



Fruit and vegetable consumption, preventive behaviors against introduction of

Dis Control J Vol 47 No. 2 Apr - Jun 2021

organophosphate and carbamate residues

M 1 9w Sesas Mwde wazdnudssvuanasgueesdayasiumivusinguiisgn (n=382) (4d)

dayaduyAna U Sagay
USanaginiiuslan
WEEN (25 WA/ 37 9.69
Tadwanzan (<5 /) 345 90.31
Usinamalsiiuslne (file/5u) Mean=2.18, SD=1.45
Uinasalsiiiuiloe
WNEEN (24 Miia/) 331 86.65
Tdwaneaw (<4 Mila/ ) 51 13.35
szautanlasiladuaanatsaludsa
Uné 47 12.30
Uanane 209 54.71
e 107 28.01
Taidsaass 19 4.98

3. wgAnssxn1sarsinuazialaiiive
nsilasiuasiafiingsemeuszszauaulyile
Sueanasaludsy

nqudadilildualunmsdeinues
ualal fanudesdeszauoulyiladuesnalss
Tu#Suaglusedudsauaslaivsaads winnin
naueaeeiildney 1.56 wh uennniingudadg
iligradnuazuald Taedaldinlnanivu
aghaioe 2 il Senudesdaszauieulyilady
atmasaluiuegluszduidssuaslianade
annnhngudaeiideinuasualsl Toadalih

Tnashunuataiias 2 i 1.45 wh waznguaiagng
Alivanwdandnuazualdinaudulszmu denw
deenaszauaulanladuadinatsaludsy
agflussauidaauazlivanads nnnhngudad
fanwasnfnuazualsiiousulsemu 2.44 vh
agelsAmnanuidsadananlafianuuandi
athaifedAmasdd venaniigewnuth wadnssu
msdinuaskaliiiemstlasfiumsiafidhgheme
unazafialilanudunusnuszauauladladuied
taLsaludsn famsei 2

M3eil 2 wednssumsandnuazialitemstlesiuansiaiithgnme wazszautaulmiladuaawatsaludsn

szoutauluiladuaanalsa
Tudsn (n=382)

WYANISHNTA NN UAZHE 3] dea/

Uni/ OR

p-value chi-squared
Lﬁaﬂmﬁ'umimﬁt%@ji'wmﬂ Taivaanse Uaanns (95% CI) (p-value)
(n=124) (n=258)
(50892) (5280%)
1. waibay
(1 Fauld : 1 20 305) W 15 Wit
UHUa 50 (13.09) 95 (24.87) 1.56 0.24 0.51
iU 74 (19.37) 163 (42.67) (0.75-3.24)

338



o s ¥ a Vi r - . 4
ﬂ'liﬂi‘[ﬂﬂﬂﬂttaxﬂalﬂ wqmn'ss:umsﬂmnumsmmnqmaainﬂuwamﬂm

Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

uaxﬂﬁmmmﬁmnﬁn

MmN 2 wodnssumsaeanuazia itvemstlasduasiaiihgineme wazszauaulmiladueawaisaludsn (da)

seauauluailaauaanalye
Tu@sn (n=382)

NYANTINMIANENUaEHa L3 Wiee/ Unéi/ OR p-value  chi-squared
Lﬁaﬂmﬁ'umsmﬁtﬁﬁaj‘hqnm Tlilsanss Usanny (95% CI) (p-value)
(n=124) (n=258)
(5a8a2) (5a8a2)
2. udihdwaney
(1 Fauld : 1 4 305) W 10 W7
UHua 56 (14.66) 120 (31.41) 0.72 0.36 0.80
Tdugua 68 (17.80) 138 (36.13) (0.36-1.45)
3. wfaNvuiy
(20-30 10&@ : 1 4 3A5) WY 10 Wi
UHUd 50 (13.09) 102 (26.70) 0.94 0.86 0.88
Tdugua 74 (19.37) 156 (40.84) (0.45-1.90)
4. udndn
(1 Fauld : 1 4 305) W 10 W7
UHua 77 (20.16) 159 (41.62) 0.95 0.87 0.93
Tdujua 47 (12.30) 99 (25.91) (0.53-1.71)
5. Walihlnamwnuathaias 2 i
UHua 111 (29.06) 220 (57.59) 1.45 0.38 0.25
Tdugiua 13 (3.40) 38 (9.95)  (0.63-3.31)
6. Uanidannausutsemu
UHua 119 (31.15) 238 (62.30) 2.44 0.18 0.17
Tdugua 5(1.31) 20 (5.24)  (0.66-9.05)
7. inthly wnlusendaudedieinanu
g0
UHua 112 (29.32) 230 (60.21) 0.61 0.34 0.73
Tdugua 12 (3.14) 28 (7.30)  (0.22-1.68)

90l

msfnuiTenssil nquihateasas 50.26
Hhuwemns onawds 19.97 1 drulvajifiuindnmn
Fuilit 1 fowas 46.60 HUsmumsuilaadn
limanzan @ doani 5 indidaly gedesasay
90.31 NNMIFBUMNNGNGIDEN WU danlng
finazifoansiilseems viausmnsluuiim
NYINENSE $282 70 UAZINMINUINIUITIUNTIN
wut dndnmdinlugSudszmusimsauds
muiafissiuinnniimsteiagivinisznau

2v5e? gdana limsuslaenn livisnsanemumnam
ldl [ Y A =S T c‘ T G = =~
fvualy e asuslaalisnniiuas 5 "W vida
Tag5n 400 nSuzulunnu™ ualumeaseiudn
L J = =3 =S Wlﬂ' \
AauwuM FUSINaMsUSTaana linwisnzaNanNnNN
YIDWNNU 4 MDY D9598a 86.65 B1ALLBNNNAIN
mssulszmunaly anansavaalans wazsulszmu
Talaanui
a ' = Vi L =1
NNMFIANLHENGANTsNMsUaanuasiai

aaunatlunguaasmlunaanauazasuiue

ddl k4 o v v L W L4
‘VIG]ﬂﬂ'NIuNﬂLLEWN'le L?ITI;!’S'N e LLaz'ﬁ%@]ULBul‘ﬁN
339



Fruit and vegetable consumption, preventive behaviors against introduction of

Dis Control J Vol 47 No. 2 Apr - Jun 2021

organophosphate and carbamate residues

o Py ' v @ VoA g
Taduaanaisaludsn wud naneaaganlailduay
Tumsareein/uald lusnnnuazua lalaamsitlal
Wlvaru wazlydanildaninuazualanau
Sulsemuiianuideeaaszeuau s leduLad
Lmamalu%%’uagflu’azé’mﬁmuaﬂa\iﬂaaﬂﬁﬂ 1NAN
NANIBENNUURA 1.56, 1.45 Uz 2.44 (h oNUTIGU

' < | % ' ' '
aglsAamuANNFEIeINa N LN RANNLAN G
pENANBAYNNEDH wanSUHUAGINEIEN
ANNFIAYABNITANANNLTEINDILAATURIN
Msafianaale FmMeNsiiaTauisuany
u,mnGimzm'wifaQa“lul,wiazizﬁwmmulmf[ﬂﬁu
LDaABLIE UETHN WUT) MIFTNANMERNULAsAN
4 a vV = L v v 1l L
iy ansaananseiludnesihlvaglussau
Uanasald luwazimssndmembdumey iinde

v ? : “ ¥
ms i lvachu msUanuldansuuanuasnisuaii
|l o W = vV v v |
lWamsadidaasaiianarluazirlvag Ty
szaunUaaanala ™ waznisAnwitlSautiau
UseANSMNYBITMIINLNBMANFISLANNIALN A
k4 L4 J Qdd‘d = a c}
analudnan wuh Bndssansmw nngely

o W o o L =~ v k4

mMsmIamseiMIaunas Aa mMsanaensy log
AMITOMINFTLARNMIAUNNANA N e LR USEaY
50 LALYNNENMIEUNFIINNFNTOMNN LU 8N
Sasaz 5072 yanannimsannnles i lvarulas
< v g wgl ' 3 1

wonnihlu THhasae lvaru vane 9 A5 azdiean
USinaansanalasesas 54-6379 drunsdan

o ' o g & v Y
waannausuUsemuluvNasauuaInaliseau
uladledueanasaludsuagluszauidse /1
Uaaanahausasaz 50 asunalagnnmslanildan
Apusulsemulianinsasnaseinanas luknues
N lN laNIviNg Lipeanasaiimanunaslyle
ananaglussauinzasinuazua iy gaiinms

k4 dy d‘ L YVt YV o U o
AnAluLilBE pYPNENULAzNA LA N 1WHIaNS
UanuseanaiedIsnsemeq hisnsemdnasiad
MAAUNDDN L NIVNA"” UBNINLNNMSANY
o o v ] P
WennumMsanANzadasnguaasmliunaanaly
wauila wuh mamsaanazmsiuanildanaranse
340

YV o o W 4 =~ Ve k4
ammsmﬂmwmmimumamﬂmgwﬂmmiaﬂaz
74.5-97.9 uAMIaNLiieaeNaLden anUSnuasied
o 4 L =~ 191 = k4 1] g (18)
Mandnszlatiessaeas 13.5-28.7 tuu" uae
PNAMIANINGHNISNMSUSINADIMS IUaanne
NNaEsHE wun msvanldanvisasanlusuuan
80 F§W50a0FsNEanANLlenesaga: 729 a3
WuFIssasa e uslaaiasiuauesanansie
d' 1} L v vV o~ =~
magsluwnuaswaln aren1slantdasnnsaann
wWasnzuueanaan LilasndiganlSuaarsne

aneNlesaeay 27-7230°2Y

agﬂma
M3AnHATI nauiegNiinsuilaain
U [ 1 al <
galiwinnzan uaimsuslnanaldwanzan Wuld
r'd 1 s [ d‘ [l 4 £4 CY
munat Taangneaadad lilduaylunsaradn
wazia L Iuannuazua bilaade i lva sy
1 v =1 1} =~ L4 v
ad ey 2 Wi wazlidanildoninuazualy
U . =1 ld‘ \ L =
Aausulsemu Henuidaasaszauaulziladu
walnatsalugiueg luszauidasuazlaivasans
NNNNNGUTBENNUHURA 1.56, 1.45 uag 2.44 1
audIeu adlshonuanuFaeaInanliiany
UANANBENTUEHAYNNEDH UanNHEIWUN
a vV L4 v ﬂl Yy 4 =
NOANTINMITANENLAHE LNt aenua1sal
wWrgsnmeuaazyiialifianuduiusiuszau
ulsiladuawalsaludsy 1HipINNISANAIN
venseinguaasmlunasmawazmsumalaile
agluszdvivasdnuazualadindy wedad
vV dw d‘ L% Y Y o YU
MInna luilafiazavinuazua lime M liisms
Uandanuseanmeisnisee g ldansedan
= v 1 9’3 ydl d' vV 1 =y
astaiiaananeanlananueg ginedesnisaeesy
Ve U d' o W =1
Tidlsmsnvanuaralumsiaaasieiiaanain
L4 Y a 1} vV vV L4
anuasualineuuilae wu mslduenlumsaedin
wazkaly Msarnwazia ldleadalii lvasiy
wazlantUaaninuwasua lan ausulssmuLine
JaenuaIseinne1eludIene uanniaInIs
SUTIAANNITLEEITLAN LUNTEUIUNSHAS LNDAR



o s ¥ a Vi r - . 4
miuﬂnﬂnmmmavlu wqmn'ﬁumsﬂmnumsmmnquaainﬂm\lamﬂm

Nsasmuaunlia Ui 47 atuil 2 wee. - §i.e. 2564

LLR%ﬂ’l{ﬂ']LNﬁﬁﬁﬂﬁ”l\‘l

v P & o
N1SANAINYDIFISLAN NIV UNUFILALLDLED
YDIHNUDZNE L3
] < v d' v a v .:49'
agnlsimudayailannnuideil nan
nzjuéhathqﬁtﬂuﬁ'ﬂﬁﬂm%qﬁ'ﬂagimaluwﬁwmé’a
Wiainsulssmuamshgudannsmelussminends
seddrwrudesenIindnwininag neuan
NIMINNBENIBSUUTEMUDIMNTMEUDNNININENSE
@TﬁﬁuﬁqmiLﬁuﬁ’agaLﬁmaﬂuﬁﬂﬁﬂmmjuﬁmdn
v ﬁ' vV YV . k4 =1
e e lgUsenaumstaenumMsnnA Y eaISLAN
nauaasmlunaamauasmsumaluiame

Aeanssnszna

va v @

V82D YBUAMUNANBINYIINEIAE
@ @ I'd d' v 1 = v v .:4' <

aeaneal nlenusiniealunslvdeyandy
Usslegidanmsdniiunside vevauqudtinin
WENUNBANENS LaLHINENUNINeNYBI LUNININENE
J98anwal NFedneaNNFmn UMY way
BUANFINTUMIIAMITLUUFIMNN WNINENae
awmuﬂ%um{ﬁaﬁuaquwﬂssmmﬁm%mflu

Runuidensail

GHERRLREEN

1. Division of Occupational and Environmental
Diseases, Department of Disease of Control
(TH). Situation of disease problems and health
hazards from pesticides [Internet]. [cited 2020
Aug 31]. Available from: http://envocc.ddc.
moph.go.th/contents/view/404 (in Thai)

2. Thamwiriyasati N, Malaiket W, Kanokleard-
wong K, Wisutti R, Singsanan S. Serum cholin-
esterase level and its impact on health condition
of fresh fruit and vegetable consumers. J Health
Sci Res. 2019;13(2):52-62. (in Thai)

3. Behkami S. Statistical and chemometric view of

the variation in the concentration of selected

organophosphates in peeled unwashed and
unpeeled washed fruits and vegetables. Food

chemistry. 2019;300:125220.

. Garcia-Repetto R, Martinez D, Repetto M.

Coefficient of distribution of some organophos-
phorous pesticides in rat tissue. Veterinary and

human toxicology. 1995;37(3):226-9.

. Thai Health Promotion Foundation. NCDs

[Internet]. 2019 [cited 2020 May 12]. Avail-
able from:http://www.thaihealth.or.th/micro-

site/cat-egories/5/ncds

. Land Development Department. Summary of

types of land use in Nakhon Si Thammarat prov-
ince year 2016 [Internet]. 2016 [cited 2020
Aug 31]. Available from:http://www1l.1dd.
go.th/WEB_OLP/Lu_59/Lu59_S/NRT59.
html

. Cheewanpisalnukul S. Cholinesterase Enzymes

[Internet]. [cited 2020 May 12]. Available
from: http://raepk.blogspot.com/2013/09/

cholinesterase-enzymes-acetylcholine.html

. Jantasuwan R, Jaraeprapal U. Preventive

behavior of chemical substances in fruits and
vegetables into the body and blood levels of cho-
linesterase in the consumer who live in Khao
Pra Bath sub-district, Nakhon Si Thammarat
province. J DMS. 2019;43(6):119-25. (in
Thai)

. Department of Disease Control (TH). Report on

the situation of diseases and health hazards from
occupation and environment in 2018 [Internet].
[cited 2020 May 29]. Available from: http://
envocc.ddc.moph.go.th/contents/view/790 (in

Thai)

341



Fruit and vegetable consumption, preventive behaviors against introduction of

Dis Control J Vol 47 No. 2 Apr - Jun 2021

organophosphate and carbamate residues

10.

11.

12.

13.

14.

15.

342

Yamane T. Statistics: An introductory analysis,
harper and row. 2" ed. New York; 1967.
Division of Occupational and Environmental
Diseases, Department of Disease of Control
(TH). Knowledge of pesticide exposure risk
screening by cholinesterase reactive paper for
health workers in primary care units [Internet].
[cited 2020 Aug 31]. Available from:http://
envocc.ddc.moph.go.th/uploads/media/manu-
al/Crp.pdf (in Thai)

Thamwiriyasati N, Singsanan S. Correlation
effect of cholinesterase blood level and toxic
pesticide to the health impact in a population
exposed to insecticides residues in vegetables
[Internet]. [cited 2020 Aug 30]. Available from:
http://dspace.lib.buu.ac.th/xmlui/handle/
1234567890/2039 (in Thai)

Thai Health Promotion Foundation. Eat 400
grams of vegetable per day, is it possible? [In-
ternet]. [cited 2020 May 29]. Available from:
https://en.thaihealth.or.th/ (in Thai)
Liaotrakoon W, Liaotrakoon V, Peanleangchep
P, Duamkhanmanee R. Detection of organo-
phosphate and carbamate pesticide residues in
fresh vegetables in Phra Nakhon Si Ayutthaya
province and effectiveness of washing methods
on pesticide residues in Kale. King Mongkut’s
AgrJ. 2020;38(1):131-8.

Koranee R, Prangsurang P. The study comparing
the effectiveness of washing method to eliminate
pesticide residues in fresh vegetables. Thai Food

and Drug Journal. 2018;23(1):34-42. (in Thai)

16.

17.

18.

19.

Public and Consumer Affairs Division. A variety
of ways to reduce the toxic residue in fruits and
vegetables. Nonthaburi: Food and drug adminis—
tration, Ministry of Public Health; 2010. (in
Thai)

Neme K, Satheesh N. Review on pesticide
residue in plant food products: Health impacts
and mechanisms to reduce the residue levels in
food. Archives of Applied Science Research.
2016;8(3):55-60.

Rawn DF, Quade SC, Sun WF, Smith M,
Fouquet A, Bélanger A. Effects of postharvest
preparation on organophosphate insecticide
residues in apples. Journal of agricultural and
food chemistry. 2008;56(3):916-21.
Makmaitree S. Food consumption behavior for
safety from toxic substances [Internet]. [cited
2020 May 27]. Available from: https://ph02.
tci-thaijo.org/index.php/nkrafa-sct/article/

view/159044 (in Thai)

20.Thamwiriyasati N, Malaiket W, Wisutti R,

21.

Kanokleardwong K. Behavior for vegetable con-

sumer to the risk of pesticide toxicity Effects on

health impacts in adult people. JHS.
2019;28(5):772-81. (in Thai)
Yamee M. Insecticides near disaster. J Pub

Health Nurse [Internet]. [cited 2020 Sep 2]
;29(2):110-6. Available from: https://he01.
tcithaijo.org/index.php/phn/article/view/
48565



