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Study on Monitoring of Pesticides Residues in Vegetables from
Quantity Food service Companies - Take Taoyuan City Li-yu

Corporate Agency as an Example

ABSTRACT

The monitoring of pesticide residues in vegetables is one of the important
tasks for the foodservice companies to maintain food safety and consumers’
health. It was also used as a critical control point for the implementation of
the food hazard analysis and critical control point system. Pesticides were
enormously used to control the pests in vegetable. Vegetable production has
been significantly increased with the help of pesticides but their uncontrolled
and excessive use is polluting the food and then to harm human health. The
caterer must analyze, evaluate and manage the potential hazards of vegetable
pesticide residues to meet the consumer demand for food safety. The aim of
the study, 1,799 vegetables from the fruit and vegetable market in Xiluo Town,
Yunlin County were sampled between 2016 and 2017. The pesticide residues
for tested vegetables were determined by rapid test method of
organophosphorus and carbamate insecticide residues. The results showed
that pesticide residues of the tested samples were comparatively higher in root
vegetables, leafy vegetables and melons. However, the inhibitory ratio of
acetylcholinesterase in all vegetable samples were below 10%, and they did
not exceed the legal limit of 35%. In this study, 1,799 vegetables were
sampled, and no pesticide residues were found to exceed the legal standard.
The lower pesticide residues in vegetables from foodservice companies were
attributed to the government's promotion of the food agricultural practice
label as well as the food hazard analysis and critical control points system.

Keywords: Vegetables, Pesticide residues, Foodservice companies.
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%R 93 # i A 0 PN o X B 98 & i i 15022000 2 HACCP K
e REL R PR RERE S PR AR 99 £ 10 i T I AR
MHACCP A4 £ 8 2% 2 F# A A1 N RBE S B F F L 237h RE
FOREEREERFLrEAY R L L S EIRIIALE o
GoPERFRD Y EEE L ¢ 54 18 # > L HACCP f#F?
P L Es o YR ELAAR NSRS BE K 2R
GeFAEE  ERHELCHEER -7 1R -BHEHE > ZaP
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AT KFGRRAZ X R)) (7 ERTELEE  FREFR
PEIT R AR AREEE KR E 0 R O AR P EE R

B 7R EA G
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dR A R EERT R TS S D L R i pF
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hoor i REE KB RTE
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A ME e (B 3-1) N 75 wf& & 2387 & 500 & # 5
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P AR E R B2 RRASORERT TR FEF
FBEER I YA AR EFHA MRS L BAMTIZ LA A3 Bep
FEEL ST FUTE R %Y AR R g E R AR

(7% 4p & 45 8 % % & & ( Liquid Chromatography/ tandem mass
spectrometry, LC/MS/MS) % (% 48 % 17 &k ( Gas Chromatography/ tandem
mass spectrometry, GC/MS/MS ) » ¥ enX #ic 5 5-7 X » FEE B/ fs T
BEGFAE TN ORZEFST A REREFEL T FE N iR

LY
%

(=) W% 2

LsPofh 2 500 P e L E A s § RS 4 Y
3518-24cm? A - H iz fihe s B Bt IRy v
® ﬁgi‘;«’ﬁx 2 1mle ﬁ%g@ﬁ%fﬁﬁxséﬁ_, g 1Y
® ik EB I 2mle @z 100 pl ok GER 04%) 273
BRIF3A4  EPRTHFE 2054 > FREARR
A 2ok enE &R B 5 Hai(organothiophosphates) B £ 2 AT &
TR tk&? £ 5 P>S (thio) 422 3 #8#i(organothiophosphates) B % i 4
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% P20 (-0x0-) & > * tgHf4e ¢ R Eakfa et Sk 7 IS ERH B B2 AR
B o

2 ¢ FptERkFa R S K s 1ty d F ¢ 4o 3ml 2 0.1M BhpL 4
e (pH8.0) 20l %A 2 20l B 5B s iR £ 303 (54 % 2,
ks BRIt S Er 5 AR{SE 4o~ 100 pl % ¢ #/(DTNB)Z 20 yl
AFATCIR £323 15 > 2 412nm T @B ki@ o

FHBHRET 377 BAERZ § AT RRB S AN - o AR

FRATARL R i R BF B RS RE BERFR S (0%
FrAlF ) D 3 p BRI A AT BB GERLA L REFIE g E LR

RS S 0 AT RARBRA R B O AT 2R B RN 2

o

& & (e Medr ]| ~100%FrF] 5 ) - R S AR o d T R b
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2 4o B 3-3 5 F o
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REMEFREDS R Y FARA 1T R(GC) ~ AP K AT P B E R

(LCIMSIMS)™ rip| 18 B 20 AX K AR S > 7 WP L Ben R { B

P}

500
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PSP BB S PARATLEEFERFER ERE A SR
i# = %-(Dimethomorph)z_ i #ick % > # =x 5 %4 £ (Fipronil) - iz LB & &
o8l RWREATFFEREFG B4R R AfAY F

FF AR R AR EREAT SRR APa B 450

Te

EREASC D F LT RMREEE Y T E R

FRPHAAE TR SRR FLR §REF o e LT

Pt

.
BE R ERE

FRRREFLI R REFESF I F 3% 2017 # R % - B ERFERE
2R R RS 8847 > LEATHAK LS 08,394 sk & » 453
B Lt CHKSEERNIERIRFELEF T AL H

foEFRNT EIRBELSTE »E By o

HEFIRPE T KGR 160 HEEE c HY 8O I LERT
53 i* P A g 42 & (Osman et al., 2010) - * B+ BB F* ++ 2006-2009 & >
B pI3,010 # gFES F M S 11352 73 B EA T (Chenetal, 2011) »
B By aite i R #FAROEEE 5 4 E ¥ (Chenetal, 2011) - £ B# § 4

¥ 0 2007 £ HRRIFEE T24 5 B9 T2%H L EAY 0 P42l TR

4=

7o
% ¢ 8.4%(Hjorth etal., 2011) - & L5 Rrip#7 3 ¥ ¥ * 2010-2011 34 %
240 HEFE > B RAT T19%F P EAT AP ABNHFFLEATR
#% (Bempahetal.,, 2012) - & i+ T # % Jﬁ#‘b BECRERATH &%
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w

&
She

T FAics 3 4R E 7 R EAET G 1 2 (Ariasetal., 2014) -

33 K 620102012 fe ikl §E % 1423 041 ¢ TSA B HR R FA G -
A REAHEE k%7 48 §E% 1 83 (Bakirci etal., 2014)- Trafialek

% 4 (2015) £ 46 R 86 R ¥ 2 4 7 66 R £ F 5 HACCP & siehapin,
BERTEAPP LTI ARFLILI DI ENRDIPESEZL
AR TR FRFTod PV FELEATEDOT R EY
¥ %9 % HACCP sueng &4 o & &5 2 245 ¢ 41 % % (HACCP) =
1ISO22000 #3535 7 72 41 8 &2 £ 2 ok i & st(Motarjemi, 1992 ;
Soman and Raman, 2016) -
PR ST 30012 #1755 B 4§ (Fangetal., 2015) -
2010-2012 # & » A b 2% 1,026 2 R S4c 1 cnFTgE g% 0 ¥ 4 376 2
REAY -HY 18 L@ IR H Y R ER T E G DI % (Szpyrka

etal,2015) e 2L N e FEE R BEARAT T RILTS 2 H Y BB T

o4 EE 5 93% & E 71% (Diopetal., 2016) - ¥ B~ stk £ % &
W 214 B EER 0 2P g AR R FAiR F 23.4% (Yuetal, 2016) -

¢ OB X ERTHER o BT 2010-2014 E B 2k 19,786 4 R 0 B EA TR

1'3

BnEad - 2

f

S0 HY 6325 B B ERT - 768 B EAE .
BREATE RS PLTEWuetal, 2017) ¢ PR ] 3 0 4 5% 135
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569648 VR - R ERA BB PEGF AT REAT T AR
8 = % F (Loughlinetal., 2018) -
et o FRhdfnps Bt J 2 A - A E X B ooy BeRR R E

R % (Lietal, 2011) %5 > & fBATH: & 2 % 0 8
id

ppb(Wu etal.,, 2017) - 7 SR &t * £+ * HAMEE3 g3 > FY
FREHa I AR ERBRE A SR ZR T E R 2 (Chawia et al.,

2018) -

*m

KB LT AL BOBBR YRR Y N MFERPLEAT 0
250 mg/h = 5 T 7 4 % 60%:0 A 0 500 mg/h 4 5T 7 4 %% 70%
EEAY 2 F AL EBH7 kG 748 (Chenetal, 2013) - = §
EFE-fEF SR BRERR YA BTIATOLEF > L 0CAR
27 % 14> H B HA R 3 30.48%3 65.33% = § i § H7 kAL
Fod MR g v 48 (Weietal,2018) o 4z 3 & BiF ¥ % K 4 4r

PEATE RAARTEEEMTIELALBRFATE > 4r 1400

3
>
ew

8 AOKHZAZF L R 10~ 4 > 7 > 9424% R EA Y E

(Cengiz et al., 2018) -
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B plent 2 & S HERNE - (CERRLE S BEReRE R AP
& &~ 172 % (Amine et al., 2006 ; Lin et al., 2006 ; Pedrosa et al., 2007 ;
Gong etal., 2009 ; Sun and Wang, 2010 ; Chauhan et al.,2011 ; Xue et al.,
2012 ; Gong etal., 2013 ; Yang et al., 2013 ; Dinga et al., 2014 ; Dutta and
Puzari, 2014 ; Zhao et al.,2015) o gt ¢t » fdjp] x & B 4fid * 3 gi g P &

ik L o0 A3 S E EA AR (TR AR R

)

) BEFEVRE P HHETLLERTEIEE ) TR BN Z
Fli@ 7 4 s % 2.0ppm ~ 0.5ppm % 0.05ppm » ' ARE Rl K FRL 4y TR
B2 FoABm T LT S F o SF RRATYIRIE 0 BRIK T U FEE G

P R B2 |6 F o BRI RACR S 96.9% » 4B 1% 06.8% o
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Boaow Bengmz - (802008 3% % - 2014) » B 9 v gz
st Z(FE{r% 02004 2 >2005) 0 H & - MRt ad 2
o R FE 24 REALRNAPIRAT DR 2 7 LE TR
PRt EERER S - PR oo ERICEREDRY > AT EH
LAY 4 AL - 2012) -

FrfafEt Fe g2 a R AT LELERKZ S EZ—FERT AR
(F2 F > 2013) - Whe 3 R* 2P RRERRTSELX 2N RERT 2
= ;= 222 % (Amine et al., 2006 ; Lin et al., 2006 ; Pedrosa et al., 2007 ; Sun
and Wang, 2010 ; Chauhan et al., 2011 ; Xue et al., 2012 ; Gong et al., 2013 ;
Yang et al., 2013 ; Dinga et al., 2014 ; Dutta and Puzari, 2014 ; Zhao et al.,
2015) > 104 & ¢ R % - FATH T W F 2 R~ 2 (F 0 2015) 0
iRl 7 ek £ 7 A = 2y (methyl parathion)) 2 5 4 > (malathion)
TR R R 0 2 s T fiRPEdG fig s (AChE)sh2 U BRI E 5 A b

2 41% PAMAM 7 AL TS i endE i s - PAMAM § (TR A

CH3COOH erffc % » 1% Higde H+3p+ 2 4 cnT /BT B] o @ fd
TR G0 P2 AChE ~ =1t ik B & 47 (PAMAM){e 3-55 4 3 fi2 (MPA)
& fpieih & FR(EDCINHS) A iem & 2 K #5535 & 2 =g iy > i@ AChE
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13\\-
"

AChE & PAMAM i 7 > T ek 323V 0.k Wit ls > FHRpl
R B B2 AT oA LR A E e 2 fI% SEM 11 2 EIS £+
AChE/G5-NH2/MPA/AU & ] & Moin g R 22 o $350 4R 7 A % e
B F>m = > AChE/GS5/MPAJAU 2 R Rl~ G HiE chg AT L 2 f&
e R (~10-14M) > g 2t 2 o > B Rl B e R G AU 4 A
0L R AR AT R R o

AR 105 EFpc it BRASATRET R EP > KAR 105 £
Ac B EBA Y ol I FE AR 104 & w0 2R F A cnR T SR sl
M rFof SR TR (% 2017) FH v B g i
Bz S ivanprfe L Bi fd B e g %97k o XK 106 #
eFR A Jh R B A e BE S S AT W Bgapx > M EE &Tsﬂ*"ﬁz
Frit R e £ 1Q v - RELT MU IIE 2R B AGER -

FRrE R %D A AEF A R HRERE (rin k7 ¢
53 B ¥ & (Liquid Chromatography/ tandem mass spectrometry, LC/MS/MS )
2 & 40 K 17 & ( Gas Chromatography/ tandem mass spectrometry,
GC/MSIMS) » B nx H X 5 57 % » 224 iV kxRN 5E 2-3
PR LR L o B MR AT HRRBER&EER o & 100 =i
FHMY U RBREE DS B 30% ) BALES i 8% S (5
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3 F ® (2005) - g * fF (Bacillus thuringiensis) % & $ & 4 % #
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