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Abstract; Pesticide residues in different species of vegetable were analyzed in order to investigate the

current status in the production bases of Jimei district, Xiamen from 2012 to 2014. Food safety index model

and risk index model were both applied to estimate the detection of pesticide. The results showed that the sta-

tus of pesticide residue in vegetables was affected by seasonal variation. The detectable rate of pesticide resi-

due in different species of vegetable from higher to lower was as following: eggplant like vegetables, leafy

vegetables, melon like vegetables, bean like vegetables, tuber like vegetables and other vegetables. Among

52 monitored pesticides, 22 were detected from vegetable samples, and 3 were excessive. The results indica-

ted that in the past three years, each kind of pesticides to the overall damage on the health of consumers was

at low risk level and the status of pesticide residue in vegetables of the production bases of Jimei district was

generally at a good condition.
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1.1 #&KiE

FHRE R S T TR S XHE T | SRR 2 ML O ASFIE ML I B8 S8 A P S i, ShARE AR A AR 3
AL NY/T 789—2004 FRifEiAT. BisRkEi G IS I RIE . MR Dl A2
e K, it 374 . REEETEIDY 2012—2014 4F, ®FR 1R, 40001 Aby. 5 Aty 9 A,
11 A
1.2 RIS

Aglient 6890N “TAHEIEAY (EEZFERFHEATF]) ; Aglient 6890N/59731 K AL (35 [ 44
AR F]) 3 Waters Alliance 2695 W AH 354 (32 EIRFFEBIHARAF) ; Waters ACQUITY UP-
LC-Class 8 = SO AH AT (EEIRFF B AR F]) 5 AB Sciex API 5000 ¥ BB AL (€1 AB
Sciex I RGN H]).
1.3 KRHGEBRBUEF X

Fit NY/T 761—2008, GB/T 19648—2006, GB/T 20769—2008 . GB/T 19648—2006, GB/T
20769—2008 . SN/T 2114—2008 . GB/T 5009. 147—2003 ‘E#RE b 52 Fhgezy, HA[ 430 5 K2k
1) AOLBEE. FALIRR . BOBCR: . BESem . WMewh . WPESE . XEiek, WOEXTEEE . A%E, PR
SO MREE . RIERREE . KRBREE . TORBE. RONEREE. R, SRR UREREE . NREE. D
I, CWEMewh . BEEL; 2) WIBRIEERZE. AEEUENE . WESNR . BUKATR . BN .
TUHETE . AN . EAEE . BUECEER . MEUAETR; 3) AP IRERZE. wHE (3 - R
SEEHE) . K, WZEEL, BRI (TR ICEN, BRKECEI) 5 4) AHLEZE. NN (4 st
). AR, MR ROREAEEOR | SEURWERE . SRR, KA, mbdumk . gURE . KAk, mk
WER | BRAUIR . OREEH A CIRTEREA], BERK; 5) HAWSS. PUEREE | mEE, ZHEA.
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e 25 AR CB 2763—2014 gk 32 1Y i K BR B PR AR HE A 740t , AR il R rp — T8 A
BHAER AEHET.
1.4 RBEITERE
141 BRI IEAG
PIE 248501 (Index of Food Safty, 1FS) TPANER SRR ZG5R A Atk PRSI WX
(1) B &R 250 NAARME G 3 1 SRR, PRI IL (2).
I. = E. xf/(S; xb,), (1)

I = ji]b/n, (2)
X (1), X (2) H. KRS, E AR C ISEPRIBAREEM, ST Y (R xF, xH, xP,)
(i ABSEMAE, RAERZ i HRE) C IREAT (mg/kg), FABRMAITHEAR (g7 (N - K));
H, F P Ay RINERSE ¢ (nT & HER NP AU TAN R ) 5 S oAk C L e AR, RHAMHEXH

TR ADL, b W NFIERTE | kg; fARGLERBARBKIENT. I, < <1, K2 CXWHRE2E
AR 1. <1, R CRERIL AL R AT IS5 1> 1, K24 C X822 42 152 0 A ] £

%51 < <1, PTG 2s NREREE 2 AR AR5 1 <1, FTBFSuis 98 ARERYHE % 2R AT L

32, 1 > 1, FTHFSEIN 2 NI BESE 2 AR AR AT 4652

AL F=380g/ (N-K), E=1, P=1, b, =60 kg, f=1. %22 #4241 ADI {8 (mg/kg)
Ay WIS 0.01, FEEHF 0.1, ZMHERA0.01, MkHk0.06, BEHKO0.07, ZH A 0.03, =
R 0. 03, BRAUIK 0.02, SHE % ER 0.02, A AAMEIEZR 0.01, R 0.002, HEEIE 0.02, EEILM
0.01, —=M@E0.001, KZEO0.02, BEERO0.2, BARZENRO0.01, KMk 1.25, FULAEER0. 02, HH
3518 0.03 . SHIK0.06, 72 E &L 0. 001
1.4.2 % U IPAL

KRB 2B R (Risk Index, RI1) PPUAESE X AL P= S Mg S i AR 25 5% B3 IXUBS: , TPA AR AR Sy

R =ap+b/f+38S, (3)

H, p NZKRABARR; fRZRAR AR ; o A b 435I AHR FIAE 25 S W2k
HURHE . p. £ S BEDFR RS ] X B M sh &2 k. nTHAMSE R K. R<1.5, ZRRA 4 TK
JERES; 1.5<R<2.5, ZRRAGLTHEXK; R>2.5, ZRRAAET =B X

AIFFH a =100, b=0.1. W TEIRIE TIERML, FLlf=1, S=1.

2 Z#R5ITiE
2.1 EEREFEMBENRAKBRR
2,101 R[EAEGy . BB SR 25 5% B A2 b

M ATLAE H, 2012—2014 4F4 38 X 5 28 A 77 35 b (14 4% 24 88 A 2R 350 TR0 0L 4 17 4 g 3 A
5% AR A (2.1% 7)) 3.4% ™ 3.79% ) A S — FRER 2 R UGS R R H R bR
WER T, FHACZOANE . BRoE0 . HESEIX 2012 AEAEMIK IR N 8. 4% , KR, 2013 4E4EN
Rt R, H5.6% , AKHPR; 2014 F2FER GG MK 12508 23.4% , @BR%E R 1.8%. 2014
SRR R GEIR I, I DR AT BRI FETROR €3 A SRS A PR BB SRS, KRR e 1A s PR,
A ZFR BRI B R, WA =B e R 2GRS A PR FH O T B T ), W5 | o e

M2 1 BT LA 1, BRSRMAR 255k BRI BE 25 2519 iR AR 8, 3 55 A% b 0468 B He & L)
e 22 b A 6T R SR A O TR IR A OC. T 1, 2 AR, AT, R HE R AR AR
B, RPIRDHZ, WS — RS ARAR AR, R R Mg, AR T A
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Tab.1 The status of pesticide residue in vegetables of Jimei district in different quarters from 2012 to 2014

2012 2013 2014 A1t Total
BEE e K R MRS RN BIRRE  MRRENC KR IR ARREM RRHIR R
Time Sampling Detectable Excessive  Sampling Detectable Excessive  Sampling Detectable Excessive  Sampling Detectable Excessive

numbers rate/% rate/%  numbers rate/% rate/%  numbers rate/% rate/%  numbers rate/% rate/ %

5B

) 18 0 0 16 0 0 30 0 0 64 0 0
First quarter
P 25 8.0 0 35 14.3 0 40 35.0 0 100 21.0 0
Second quarter
gﬁ:ég 20 15.0 0 26 0 0 43 23.3 2.3 89 14.6 1.1
Third quarter
S
R 20 10.0 0 47 4.3 0 54 27.8 3.7 121 15.7 1.7
Fouth quarter
i 83 8.4 0 124 5.6 0 167 23.4 1.8 374 14.2 0.8
Annual

AR R, KPR T A2, (AR T WmEmZ, R2G5RA RS, BREOmKpYE T K
FREATE R E LI 2G| WO B TR SRR — B AR AR A I IS, (AR, = U
JE R ﬁﬂ%ﬁﬁ,ﬁﬁmmgﬁﬁﬁ%m,&Aoﬁﬂﬁ?ﬁﬂﬁkéw,féﬂ%%%ﬁ
P ST SRR, RS AL E BB S, 10—12 A L3880, A F Y w A E
BB, RS R DU R SR 2Tk B R, A AR
G TR, TS XA = S 45 ZE i R 2R B AR R R B T —Fh < Akgk” o7
b HED B S A 24 5% B 28 0 AR AR S5 7R b i) S0 L s RV 1) R AR 45 gt SR I R ABL R IR S5 4 O
e /NP HGE R B SRR A 2 4 BEBAREHEETE 1, 3 R, RH
“IEsxgk” XMAE L, PRI RGE A T I S SRR R — . R B RER T, =
FpE, ROk, Sk
2.1.2 A[FEFPEE SRR 25 5% B 0281k

3 AR A S S AE TR A B L AR

s 30 o ﬁf?z Excessive rate

% O K5 H 2 Detectable rate
M3 (62.3%) > JRE (15.2%) >k = 20
K (11.5%) > TE (5.9%) > MWEHE Q 10 @ @ @ @ @
(4.5%) > ,ﬁ\:’ﬂﬁ% (05%) 6 j( Jlu;ﬁ% = 0 g - o = .:g 4
AR 3 AR R (LR 1) . iR LN I S A ]
N e S S S O
% (20.9%) > M (14.2%) > T K k0% oz 5 k% 3
(13.6%) > W% (1.8%) > L% : £ f ¢ £ £ ¢
(10.5%) > HAhIE (0%), HAMHRAE, =

TN — N e LIS Vegetables
MR B bR, Srh 2.3% . 0.9% . & B 1 34 RRMEREOREREEMBIRE

AR, AFIFRRGR BT I RARIE 5 802 R 2y Fig.1 The detectable rate and excessive rate of pesticide

PFREAR . MREFEFRERES, BF residue in different kinds of vegetable within the three years
kim%ﬁmﬁAﬁ SR RSB IGR  MESERES A S K, AR 2 TR
MR, KPR AR SR, ELARERE , LT AR R L SOBAR LR GRBEN S
RAERE, R RFRWAN RS, HERESRARZ IR TS, [ 35 RS
FRINAAAE, RS M YA 5 B 2 A BRIk, WOH TR g R K
TEAIEN, WHRFEAES PG, FRE TR 2y R, HBGH e dL s i 25 5Bk B
ARG BRI TR I IR R ST, RAKG L, BIE AR AR,
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B R, I AR, A28 LA R, R L BT LURZE S SR
AR, 28 BRR, A RO i RIS B S AR 24 5% BR (4t g

K2 IERBE RSN TR TR NGO, PR IR 4 DERE NS R, &
—. SEEREARL, B TFERNA100% , HIUFEERAHAR12.5% . SREE T UEREAK
WO(18.2%, 12.5% ), Ribr. RS . =FEAKE (16.7%, 14.3% ), Kibg. ML
T = UBEEARE (23.3%, 11.1%, 17.1% ), SNUEEGBIR (2.4%), HREES
=L UEEAARE (12.5%, 33.3%, 33.3% ), H=FEAMS (8.3%). 3FE T, B-F
JETE— R A AR 2GR, 0 A 5 RE kA, SRR 3 S, USRI 4 2K
SRy, BT LL SR, Al BOAR R R R GG A R R A, P AT R R
SIH e ARG, BEE SR, AR BRI SRS

x2 AEMENRRELINZERHRAGRERBR
Tab.2 The status of pesticide residue in different species of vegetables in the four quarters

%* ﬂ%% E First quarter % = E Second quarter % = éfﬁ Third quarter % pg éfﬁ Fouth quarter

BRI s KR EERR MRER RR AR BRER KR EERR SRR KR kR

Vegetables Sampling Detectable Excessive  Sampling Detectable Excessive  Sampling Detectable Excessive  Sampling Detectable Excessive

numbers rate/% rate/%  numbers rate/% rate/%  numbers rate/% rate/%  numbers rate/% rate/ %

H5E 24
TR 46 0 0 60 23.3 0 45 11.1 0 82 17.1 2.4
Leaf vegetables
S g
AR 0 0 16 12.5 0 12 33.3 8.3 9 33.3 0
Eggplant vegetables
Rk 3 0 0 12 16.7 0 28 14.3 0 14 0 0
Melon vegetables
ok

0 0 11 18.2 0 3 0 0 8 12.5 0
Legume vegetables
M2k 7 0 0 1 100" 0 1 0 0 8 12.5 0
Tuber vegetables
HAbzk
bk 2 0 0 0 0 0 0 0 0 0 0 0

Other vegetables

L. = FORPREA/INIAR BAURNE.

Note: * means the number of sample is too few to represent the whole situation.

2.1.3  A[FEFPSEA 2 B8R R AR

K2 iR, 7€ 52 Pk R 25 AT 22 PG AEE AN I RR BE ARz 1, 2Rt 66 Wk, A Hh 5% B IR BCR
TS5 WARAHGEEN . BEER (11 R) >BERBK (9W) >BE&EFM (7)) =mtdmk (7K) >2&
ISR (6 1K), KihHeR2GIM AT AHLEI LR (52 K) > BIBRHRAEEEL 4 FF (S k) >
HZE2 Ff (4) >HIBEE3 F (3 R) >@EPREER 2 F (2 1).

3ARHE AR XA 2GR B 0 BB A LA IR L, X SRR A T Ak 2k
IR P 4R 2 B AT DL AR 2 JE B B S A 25 5% B 9 B AR 2545 T IX 1. BAKIRCI' %8 A48 + H L
T SR b DB S R R AR T 4 PP RE UK . Z PR | mbduekk | mAsES I 3 oA ARSI Y
SEHbE R AR 2, UEBHAE B SRR RIAE Bk LR AR 2598 2 B ARG A Hh O B e 2 1 ek i R s T
TREEPERIE], AR RBORT 5 IRIBE UK . AR A b Rk C MG AZ A, B8 TARER R s i) sl
A, AR AR 25 A G Ul RS g e 2k B R th i S R, X U T AR SR X AR
77 Tl A R A3 A RRUAN i 7 ] A IR RS SR il T iR A R, 2Rk, BEITEAREEA
I L, AP B e IR SR I AR 2 M VR | & S e, AT R
XX g 2 e FHAS BN 45 TR AL, L, SO LA o S AR A A AR 24 i Tl AR
Rl | R E A
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abcdefghijklmmnopgqgrstuyvw
A 2 Fh IS Pesticides
VLI ca— SR S s h— T JE My o— = M B s d— R 2 s e— 0 B B f— A TR 5 ¢— 8 55 R s h—Iik o ok 5 i— T 52
i FE 4 ,]-&‘ﬁﬁfﬁ%” ;k—jE{—HE{ ;I—I%Hﬁ( ;m—FﬁEEHFK ;n—?ﬂ%l‘iﬂﬁl ;O—HEHE‘H* ;p—ﬂjﬁﬂ!ﬂ'ﬁﬂ ;q—%%t%i%
P s T— IR R AE I 5 s— S0 AE I 5 t— W UG I s u— 2 T R s v— T 5 i
Notes:a—dimethoate; b—chlorpyrifos; c—triazophos; d—methomyl; e—carbofuran; f—chlorothalonil; g—procymidone; h—imi-

dacloprid; i—quintozene; j—vinclozolin; k—iprodione; l—chlorbenzuron; m—diflubenzuron; n—triadimefon; o—acetamiprid;

p—pyridaben; q—cypermethrin; r—bifenthrin; s—fenvalerate; t—fenpropathrin; u—carbendazim; v—pyrimethanil
B2 AERHAWEHSBERERL
Fig.2 The detection results of different kinds of pesticide

Al — PR LG TEA R PR S P AR R WAFTE 22 57, 3R 3 A MBI SRIVR G I B, Bil&
T 16 M (45 ) >HRESF (W) >IRET R (81K) >HH2Fh (21k) =MREH,
2 (2W) >HABZEO R (0¥K). ATRUKRI, R BOBRZ YB3, K r R 25502k
WAk b, SRS SR R b R SRR A 3, 5 RASKF (GEBUEEIR) REAE
2003—2007 AFE4&FN 1A e P B AR LS SR E R M E ZAAF . KRB 2 R TEm Sk
ARG, MARIR . BORAEER AR IR b AG iy, K4k BUNEEmE . WA . mea i LEi R
Bk, CITERATEMERE | RSE . R ERARA R RERE ORI, ik BT E RS | AR
g, AR, SRR, MRS REERESA R, AR SR R R B — R 2y
ATCHA 13, 1% BIREA I R 2GR T 2 B, B SGB KRR 2550 B v, AT 13% BORE AR H 9
REAGRF 5 T X BTt FH AR 24 B 45 ] f) A P 0 2 BE S [ R R 24 39) s R i iR Y, S R T
LA IR B3 AR U2 k.
2.2 KERXEFEMBIRRAKENRKEITN

TG TFS 454 5% 1 W T RS 1 22 68 VTA,  DATPEAR SR A 24 % A file b f S AR e 202, K
TMIPFAT B S rPARIARR 25 B 12 4k, R RIZRG 25 08 T ARG AR 3 | i AG A0 36 b A B SU
(RIS, 4 1T 3t 2 et e 2 7 — BEARH ] P A UG R B 2. 36 3 BT XA Hh AR 245 1 T TFS A1 RI 72
6 KRBT RIS, MERFARZGH IFS B ih, BR TR, HARZGW IFS B/hT 1, X
B, TEFTBIFTE BOAE 03 R 7 2 52 MR S 22 A i LR 3R, AR AR 2 Y 5k 0T i 56 42 4 el ) XU T
A2, M52 FUACZT L 422 SHE A (TFS) i, A T 28 X 20 S 1 A i o P 2 (XL
MEFRZGH) R, ARE SRR 250 B 22 5, o A, LSRN AE AR 52 | JUNSY
BTEAIA B 3 i XU R B0k 1,53, SHrh B KUK 5 AR AR A5 HAL 19 FpfG 1 R 25 7E 45 28 B3 T iy RI
PUNF LS IR KUK, TFS AL RE G55 WK, 1T 4 55 DX A 7o i S IR 30 2l 2 b A
BEfy, FTRCOE . (e AR R AR R 2GR BT, KW BB S UXBR . BT RL, AATTFE
WZAKOR | BRI, — & EX RSB TR S o AT, R ] DL —E R A 2 A B
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Tab.3 The pesticide residue level and the risk assessment in vegetables

e g KK Sk e HAth 2
Leaf vegetables Eggplant vegetables Melon vegetables Legume vegetables Tuber vegetables Other vegetables
esticide i;ljmj‘/\fg ~ H:',_ﬂ‘/\fi . ﬁ_:*mii X Hj;"*’_ﬁfﬁ a2 !':H_MT"iﬁ & ,';Ijﬁ;ffﬁ =
g LSy P B LSy
g2 A& & & g2 4 2 4 2 4 2 g
SRR
gmethoate o o - - o 0 - - 1 0 01B3LIO 0 O - - 0o 0 - - 0o 0o - -
M“100.(151.1000——00——00——00——00——
Cio
B 1 007L0 0 0 - - 0 0 - - 00 - - 00 - - 00 - -
nazo}gios
Kz 1 oo2tto 0 0 - - o0 0 - - O O - - 0 0 - - 0 0 - -
Methomyl
SUFL 1 T05138 o0 0 - - 0 0 - - 0O 0 - - 00 - - 0 0 - -
IRIF
Chlgrothalom'l 1 0 0481100 0 0 - - 1 0 0@2LO O 0 - - 0o 0 - - 0o 0o - -
%ﬂd 5 00@L0O 1 O0OOOLO T OOOLIO O O - - o o0 - - o o - -
ymidone
H[:[ﬁﬂﬂfﬁx 5002110 1 O0O00O0LO O O - - 1 0 0®LIO O O - - o o - -
Inngiclopllé
IR ) o918 000 - - 000 - - 00 - - 00 - - 00 - -
Quintozene
Zﬁﬁﬁ]%ﬂ 3 0009L0O 1 OOBLO 1T O O0K4L10O 1 O0O0CHOLO O 0 - - o o - -
Vinclozolin
SRR
Torodi /1 0o 0®Lo 0 0 - - o0 0O - - OO0 - - 00 - - 0 0 - -
Y.
C/bléﬂr%mmn00__100'011'1000__00__00__00__
P
Diﬂjjébenzuron 1 004110 0 0 - - 2 0 032L0 0 0 - - o o - - o o - -
=T
Tﬁljaxﬁmefon 2 0 o00lLIO O O - - o 0o - - o 0o - - 1 0 000LIO O O - -
TE‘% 6 0 006L0O 2 O0OO0OOLO T O - - 0 0o000LI0O O O - - 0o 0o - -
cemep11(1
iR HoLoLo 0 0 - - 0 0 - - 00 - - 00 - - 0 0 - -
P
C%La%ﬁﬂ. 2 00410 0 0 - - 0 0 - - 00O - - 090 - - 00 - -
KRR
Efemhﬂ'f; o o - - o 0 - - 1 0 0M®LIO O O - - o 0o - - o o - -
e o 6 - - 1 1onts3 o 06 - - o060 - - 090 - - 00 - -
Fergalemée
?%@@E'00__100‘021'1000__OO__OO__OO__
gegi]zro thrin
D
E@ﬁeﬂdazim 2 0 03%LI0 O 0 - - 0o 0o - - 0o 0o - - 1 0 - - o o - -
B
Pyrimethanil o o - - 1 0 o000LI0O O O - - o 0o - - o o - - o o - -
1S 0.068 0.006 0.012 0.005 0.002 0
B ¢ -7 FORTN.
Note: “ —"” represent no risk.
3 Hig

1) 2012—2014 4F [ T HE 36 X AL = g S A 25 5% B MR G482 99. 2% , & T4 EFHIKF-.

2) BB AR 25 5R B IS YR I by 52 4 2T | BRSE R R AR (S . AN Yy 52 Rk 2 v
A 22 Fifeimieka ity JHorp 3 ARk 2R

3) AR X T (R A AR A G AR BRSO AR RS, B b, T AR SR X A T e b g SR AR
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