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M, R, T, WA, S, DA

(1. WL K2 R\ S5 AMEARZERE, B 310058; 2. FhEKREWT AT, B 311400,
3. WL SR FL IR BB AR, B 310020)

W E: ABFKBRETRANKEE, REBREALLME, MRTTHET =28, &
., THAEBBRAAREKFTEI A FZ RANMNREIEZHRG I MBAE, BT RBEK
B AAFRGB G RGH. A, RKARESHFETRERGIANXE, FEE6LAMT
EA2, ST RBAANT A RGGRGHMBEIL, & THRLAGLM. BEKEARBREY
BTG R N AT, R IRAR & B BRI RN 4 FYR G EAG SRR e LAY F 69588
T EREY: BoAmR 2GS TidfAT A AP R B AR B RAER, KT HT
(Pp) 30 F 0.5; F&KRER A TidA2 ¥ H 2k 2 R4 /R AR AT A BSR4 ARG A K T 8955
BE, Pp<02, Tit—FRZRGBEAG LM, REFE. EHH 5 R @R F5E K 69
ZAMEMK, RRRFBEATALTREEZESA LD BT, AFE EEESEH
85% vA £, ESbBpAEst 625 1 R, FARA R 21d, 2 AP RBGEHRIEE; mERHf=
B R G AT R AR A, KRB EUE 4514 0.032~0.043 mg/kg F= 0.053~0.073 mg/kg.
AR Z ek B S F B RO [ BAE KA IR E A, LEREARZGTEH, 7=
W EEK B E 5 TP EE RAFEPIL R KIKGRE (MRL) 0.05 mg/kg, A iEH 3K R [
IR E RA KRG 2. IR EILAIEY, A H SLBEREGNRKRE AR 2 REESZH)E
ARAG, 4FRBOKRGKFHIKT MRLAE. Bk, & 4650 T XEBA ZLERAER T
RAHNKBE, RSBREA G2,

KR A oA Ty FRA,; ZekBE A TRLEA;, ARFRTBEE KB HE L
¥
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Degradation regularity of four field-incurred insecticides
in rice during processing
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Abstract: It is crucial to develop practical procedures for the control and reduction of pesticide residues

in rice grain. In this study, dissipation of insecticides (triazophos, chlorpyrifos, carbosulfan and

ks HEA: 2018-04-10; FA HHA: 2018-06-05.

EEWH: IR ARE R WL 54 (CARS-01-47).

TEER N Marfh, B, W74, E-mail: liwei ningd719@126.com; “Zf5 7, #IE1E# (Author for correspondence), %, BhEEHF
FOL, BT I AR 2B 2 3 SR 2R B AT, E-mail: 11116088@zju.edu.cn


http://dx.doi.org/10.16801/j.issn.1008-7303.2018.0061

478 g 7 ¥ F Vol. 20

chlorantraniliprole) in rice grain from farm to dining table were studied to reveal the relationship among
spraying stages, application dosage, harvest interval and pesticide residues. In addition, more efficient
processing techniques were applied to assess harvest residual before dietary exposure. Field experiments
were performed following the guideline on pesticide residue trials. Residues of the four insecticides in
the samples processed via different treatments were determined using HPLC-MS/MS. The results
showed that hulling and polishing processes can significantly reduce pesticide residues, and Py values of
all the tested pesticides were less 0.5. Washing twice followed by high-pressure cooking is able to
further reduce the insecticide residues in the polished rice with the Pr < 0.2, which can further lower the
risk of exposure. The variety of pesticide, application dosage and harvest interval were connected with
the security of rice grain. The highest concentrations of carbosulfan and chlorantraniliprole were
observed in the hull and bran of rice, which accounted for nearly 85% of total contents in rice grain.
Therefore, those two insecticides were not detected even if they were sprayed once in dough stage at a
pre-harvest interval of 21 days. However, triazophos and chlorpyrifos were detected in the polished rice,
and their concentration were 0.032-0.043 mg/kg and 0.053-0.073 mg/kg, respectively. The residue of
triazophos in the polished rice reduced at first then increased along with harvest interval, and the final
residue was beyond the national standard of maximum residue limit in food (0.05 mg/kg) for all
treatments. This is important to extend harvest interval to reduce residue level. Although higher residues
in the polished rice were observed after the application of insecticide at the milky stage, the residue
levels dropped to below MRL values after washing twice followed by high-pressure cooking. This study
demonstrated that washing twice followed by high-pressure cooking can significantly reduce the
pesticide residues, and it is safe for all the consumers.

Keywords: rice processing; insecticide; triazophos; chlorpyrifos; carbosulfan; chlorantraniliprole;

residue; dissipation; processing factor

SERHAE I LA AR AR AL SR D R R, KA P o HL 5 A 3% HRGR B A LUV A 5 A T %
SR B O A A A A R U B I AR R 2 qGRY, HaEd g R ss & 1 B RN H L
SO, A, WA RO R R JET AR, SUENAITRTI RS BRI, HAEILT,
A, RERGEEBGRATRIZT, 5 3 BURGER KT H - FARRE 1 P ALEE DL A WL S5 A 25 A
T B BE AR, I AR SRR B 1 5 3 N A B ATLLILA AR £, BRI E 2008 AEHENHE T35 5 15
ERRG, WA LA SHEE R, K BTN o KR AR 2 B A o 4 e
AN ERVER B TE . DR KR Hh g HORIBR B BRI AT 2 DB WOR AT 2 152
DNIKREF i it B % IR e F . AP 7 FRAEAREE AR FPUO AR GRS B2 a] . it 2 7
KRG RO EE R LU, FORG g AR, (EX P B AT AT S22 B
AR 24y B o AR = T R SR A R BRI, i EE . REIRALEE R R, HAT, AR AK
3K 2 Fob o3k HOGRE8XS U FLBN A A A AR TR L U 2 A PP A 8 e @I AE AR L R b
WP E T 2016 4 12 H 31 Hg2A IR SE A, B2 RE SR A i 7 AR B AR 25 R ),
TR AT v R IIAT A, R TR BT 7 2% R& W3R S AN [ o 5 O g oK AR 25 5%
SOKREE RAA RIFRPHARCR, Hb-THWKS B KV R0 25 0] B SR, 068 5 2 L 1 A G Je ik
WAL EY AR OCRE . KRR A T NERARF KRR . AT LT H K 4 Fhok
FEORT 3-F2 3 5l S, B AR E T 2017 4 8 H HFXF R, W TCARREE KA IR 5 AR 24 it 245 1Y)
1 HEE A 2 B TR STUR S AR 25 50 HREARPRAEHE AR, BRI T Z
R S IR — PO B H 3 R JLfE REARN CRTAR 2555 B K520, DLVPA ARG K & F
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Zatk. SEMUMBERZ, RRTREKY
WA FH 8 5 (R A A, KRR A7 L T o
Jit B 2 e M SR LA A

1 #MR5EE

1.1 K58

— M (triazophos, 21 98.0%) 1 fi ve H &
(carbosulfan, 4HEARET 95%) A& L 2K HE Ik fi
(chlorantraniliprole, ZEJ% 99.0%) Ax i il H 4
Dr.Ehrenstorfer A w]; EALI (chlorpyrifos, 45
99%) v it 1) [ A b 3 A 15 o M AR B K
Ly 20% = MRk FL I AT 40% B A0 FL I GATVLET
LA TR AR AT 200 g/L T v [ Bl
W (TR E R LE RS FIA R A H]): 200 g/L &
R M i B ) R EFE A E]D . R (A
af, fEE Merck A#); HIR (Aikd, £H
Tedia A F); FERE (ig4l, 3£ Fluka A#]);
REE KA Milli-Q 4K .

L Wa-N-TRFERERE (PSA) A+ )\ e L4 45 fik
IR B 7] (Cg) BB (RiAZ: 40.0 pm, 36 H Z2HEE 2
Al); KIREREE (4 Hr4d, Sigma-Aldrich A A]);
ZORBAX Eclipse XDB-C,g @ ili#: (150 mm x
2.1 mm, 3.5um, FEEZHLAA),

Surveyor &R ¥ AH 1% & TSQ Quantum
Access Max — 5 JUARAT 5 1543 B R T 25 55 1R (32
Thermo Fisher A #]); T-18 miE 4 #AL (45 H
IKA 2 dl); Primo R B0 #l (£ E Thermo
Fisher A #]); THU-35A Bi5EHL (H AT LML
Bk 4k): NSART100 Bg kML (H AXUH;
Bl kR £x4t): E0301 “FATHFEEAL (h A
Fob 2 B A M J5R b o 5 A8 WU AR BT 9 B R R
HARAA).

1.2 HERIEET

FH ) A% 36 2 M8 AR 24 25 40 B B Ak 56 e U 0 o1
2016 4F 6—10 HFEWTLAE & FH T 2 KRR 715
X AT o ALK ARG SR ORI B e 2 7 i A
1057, F6H 16 HiEM, 7H 1 HERK.

12,1 4 PR 25 1EAG K An T3 72 o By 3% B 0 R AL

T 2 A5 A OR W2, R =
900 g/hm?>. FHAEWE 1 320 g/hm?. T B 70 A &
1 500 g/hm? FIS{ R FBEZ 60 g/hm?, 737 T
10 3 H. 13 HA23 Hjitizh 3 X, e — ki
ZIPERAA R BB AR 7 do FE/NX AR 30 m?,

A ES 3 X, MXERRTIT, AR
2 AR X . RT3 5 w5 28w 245 7
FIFIREAR, RIS, FAVDXBIKEZ 3 L.
TRKFBBGRIABEHLEREAS/NX A 10 /B EFRFE
RREARDTF 2 kg ERKIEF . oW E IR R
JEEHRFEMETIRT, S, ki T3R5k
K, HAFRKI TR
1.2.2 4 FhR G TEHF R o 5k B A AR R R A7k B
WRIGBETFS IR 1.2.1 . TR [ 085/
(g/hm?)] (=M% 450, BEAEME 660 T 5o H 3k
750, SR H B 30) A2 5 HERESIE (S Rk
900, EFALIE 1320, THis E 1500, & HIKH
% 60) Wiz, 2 T/KFEFLAH (2016 429 H
23 H) fg 30 (10 A 2 H) iz 1 1k, H4EE
23, B/NXTER 30 m?, DX AR T, B
WA AXIRIX . 20 TiEZs )5 14, 21 Al
28 SKAE . il SoRFE T A 1.2.1 Y. FERERE R A
JBERLJG 7E B AR 264 T, &t BRKin T3k
RRETE . HRREK, Hh—E Rk T A&
I, e KR R R 2R HARTEE . A
KK AT IR EE OO ik A, F T AR 25 5% B Al
1.3 HELE

RIS HHE K SPSS 17.0 B0 #r. A 4abFE
K H B R 5 2 43 #T J7 7% (One-way analysis of
variance, ANOVA) ¢ Tukey's % H LW REHEFAT T
o SRR 3 YT A RIS B AR T
B+ ARUEIRZ, 24 P<0.05 W ERBEAREEER.
1.4 RWHE
141 A IiEE
1411 BTl w1 s, BEFEGE
JBLRLJG 7R B AR 26 A T I, ST AL 5% ) 75 21
m (FEFE) : m (REAK) = 2:7; FIBRKHLGHRE KR 17 0
K R m (B m(FK) =0.1:1. FF5E. o8
ARG SPAT I BB A BE Bt R, Al
1412 RABF It

1) ¥E 1 % FREX 10.0 g FEFIZE 0.01 @) K5k
¥+ 200 mL BEARH, I\ 50 mL 47K, 514
P Imin 5K, BRE, ARl [RIES I E R K
KR,

2) H¥E 2 . FREL 10.0 g FSHAZE 0.01 g) Kk
#1F 200 mL AR, I\ 50 mL 4ligk, 59
1 min J5IH/RAKS, BN 50 mL 4k, HE
ERERE, BRI R A K R A K R
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Fig. 1 Procedures of rice processing (from harvest to dining table)

3) IRV EE Y FREX 10.0 g FEHEZE 0.01 ) ¥
K¥r T 200 mL BEdr i, NN 50 mL 4ii/K, il
30 min J5, WIRIKST, AN 50 mL 47K, #% 1) H
FAEwVE 1 UG AR RIS R K S K

4) WPE-2% 2 B 1), 2) M3) A E R
I EENZE R G, BB om CK) im (K)=1.0:
1.4 LB NN 14 mL 467K, 23 BN & HLR
AR AR R 253 30 min, SRR B R A IR
Je, FREE, RR. [RIBHI e KA A o K &

SNT R U R T i T R R 255k B

GO, AR ALY/ R A A A R 2R B B
K 4 (Joint FAO/WHO Meeting on Pesticide
Residues) K N T.[F (processing factor, Pp) #%
3 () PRGN T R A 245 B KPR 25 ] (R s
M Pp < 1B, FoRzhnLorn] uﬁxﬁzﬁ/l%z
TR R, BRI EmAE".

Pr=Cy/C, (1

X € WINTJEFRER R 2GR &, me/ke,
Co WA TRES R 25 B &, mg/kg.
142 ZHEHNF*
1.42.1 # RS %4t
FEHL: FRIOK WEGF R & 5.0 g CRIREE i

20.0 g) - 250.0 mL R M 0E H, M 20.0 mL
ZMR/KIZ 30.0 min J5, B 25.0 mL Zfif (4R
S 0.1% FER), BT Eid S AE 10 000 vmin
R2J3% 2.0 min, M 10.0 g BFREERT 1.0 g & fL
9, £ 5000 r/min 2J3 1.0 min, BHEOLEET
UL LE 3 500 r/min B &G 3.0 min.

i BIEECHEM S.0omL THA 1.2 ¢
MiEREE. 100.0 mg PSA F1100.0 mg C,5 ) 15.0 mL

EEY, ThemiEa s LR 1.0 min JBE], £F

ﬁ/\M%{%fk‘f:ﬁE%%'umqu 3 500 r/min F
20 3.0 min; HX 1.0 mL _E3EW, 1T 0.22 um AL
JEME, .
1422 4

il %4 Eclipse XDB-Cg 44 (150 mm x
2.1 mm, 3.5 um); FiE 30.0 C; #EFEE 2.0 uL;
BN A FMRE 0.1% FEZM 5 mmol/L R /K
W, B AIDNHEE; I 200 pL/min; 6 FEPERE
FEF: 0.0~6.0 min, 3.0%B~95.0%B; 6.0~16.0 min,
95.0%B; 16.0~16.1 min, 95.0%B~30.0%B
16.1~22.0 min, 30.0%B.

FRigokAr: BB AR A2 RN
W (Dynamic MRM); Wi%5 HLJ& 3 300 V (ESIY);
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Y% 25.0 L/min; #5S (N,) JE /7 240.1 kPa; %
BA (N,) JE 77 43.0 kPa; BAIEIRSE 350.0 'C; &
TIRIRE 350.0 'C. HABFRIESHILE 1,

x®1 DTIHEEREBTER

2 RS0

2.1 M7 AR FIE
ZERFZW: ££0.001~0.10 mg/kg ¥ KT
T ARG AN RS ol s TR e A B

Table 1 Mass spectrometry ion information of analytes . , - e
P d Y 73%~84%, —=MEHE 72%~95%, S HLIK H LR
= REBS T FET Tl 43 fit i \ - — N
Inz;iijde Parent ion, Product ion, Collision T%ile—ll;%l)sj/iv 79%~92%, % % @?ﬁ 81%~93%, *H Xﬂ‘ */]? {E 1ﬁ 72!:; y)j
mlz mlz energy/V N v S N
£ 0.60%~9.0% < [A], ; 24 Bk RS ) )
— a0 00 “ 0 1 0 o Z AL, A AR 24 Bk B ARSI ) L
- N .y o = N
triazophos 162.0% 18 SRUT, BT T VAT 4 Aok AR e = IR (LOQ) ¥Ih
TR 381.2 118.2* 17 72.0 0.001 mg/kg (3% 2).
carbosulfan . oAl N N
160.1 14 2.2 AREIMIEENFERP RAZERNERYR
e N 2 690 22,1 BAWIARMRGHFRER 2R
197.7 21 N . . DU,
‘ (R 3) KW: BEAEMF. TR, —HE,
SHRHIERL 4840 452.8 16 53.8 - - e IS
chlorantraniliprole 285.7% 18 %ﬁgw\ TE)[B}EEE‘Z*D ;\AEEZIK FH @ﬁﬂﬁﬁ%ﬂ*qﬂ EK]
Tk R, 5&%%%?%@%; E_PF< 1, ‘%%E’%‘ﬁﬂii‘i
Note: * Quantitative fon. T (e, BEK) T LA e D AE A TR 2 1K 5 B e
£2 WNFETEN
Table 2 Evaluation of the proposed method
A ) ARIKT FfeEE AR AE R 2 LAYEVEHE (FAX R & R R T B PR A AR P
Insecticide Spiked level/(mg/kg)  Recovery/% RSD/% Linear range (r)/(mg/L) LOQ/(mg/kg) MRL/(mg/kg)
R VAEL:Y 0.001 73 2.7 0.000 2~0.10 (= 0.998 7) 0.001 FEK (Brown rice): 0.5
carbosulfan 0.01 32 12
0.1 84 4.4
E@ﬁ?’? 0.001 72 9.0 0.000 2~0.10(»=0.998 7) 0.001 FE4Y (Paddy rice): 0.05
triazophos 0.01 94 78
0.1 95 1.2
e 0.001 79 4.0 0.000 2~0.10 (»=0.998 7) 0.001 K (Brown rice): 0.5
chlorantraniliprole 0.01 9 13
0.1 84 0.61
ﬁ%@? 0.001 81 8.0 0.000 2~0.10 (»=10.998 6) 0.001 F&4F (Paddy rice): 0.5
chlorpyrifos 0.01 84 33
0.1 93 0.92
#*3 MOMHRAEFKRPHNZBERFEASMISENMIETF (n=23)
Table 3  Four kind of pesticide residues in rice and Py after commercial processing (n = 3)
= AESEIE BRIV AEL: SR
nLidrE R triazophos chlorpyrifos carbosulfan chlorantraniliprole
Processing v
steps Matrix Hh B T i qech ISR TR ITHEF BB ITHEF
Residue/(mg/kg) Py Residue/(mg/kg) Py Residue/(mg/kg) Py Residue/(mg/kg) Py
LLEN (RS 1.002 + 0.089 - 0.683 £0.038 - 0.410 £ 0.007 - 0.250 + 0.038 -
Harvest ~ Paddy rice
Jii 7e 0 1.101 £ 0.038 - 1.457 £0.130 - 0.750 £ 0.003 - 1.000 + 0.048 -
Hulling Rice hull
iP/N 0.788 £ 0.053 0.771 £0.026  0.602 + 0.067 0.996 + 0.058  0.088 £ 0.004 0.210+0.007 0.026 0+ 0.0003 0.110 £ 0.008
Brown rice
7N R 1.002 +0.021 - 2.403 £0.048 - 0.430 = 0.008 - 0.210+0.013 -
Milling Rice bran
Kk 0.419+0.014 0.407+0.027 0.114£0.010 0.191+£0.025 0.012+0.001 0.029 = 0.003 0.007+£0 0.027 £ 0.001

Polished rice

e =7 FoRRMIN TALEE.

Note: “—” no processing.
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222 WABRAMIIBRMRGHNEZRER A
ﬁ@ﬁ%zﬁﬁ%%¢¢m%ﬁﬁiﬁ,ﬁ%%
R R FORAR P A 25 5% 9 ol ol S oK B IE, 1HE
FEARFURIR (F ) R 255k B, M
SEAS R B 0 T Ab B A 25 5% B R . 4
R (K4 ERW: BREEBEETREERILPK
R Z, FEA T 0 v R S A R
LBRFAIL 100%; 6T =R A0, il
BV IR 2 FRIEEBE 3 Mab Bl 5, EAR KA
B ZEFARE, HE5XHEAL, —reiE 2k
TN 33%. 31% Al 26%, TEHEME ) Z R F 5y
N 36% 39% A1 36%, R ETHHE (P<0.05).

T KA I A 7% 2 b BT AR 25 1 22 B B R
W AE R o ¥ o i s 2 38 R v s 28 38 6 K R b 2
%M%ma QIR 25 SEAN B2 (P> 0.05), 15Xt
HEREZE (P<0.05), EBRZFAE50% L E; HH
TR RZERE, VPG R 2 BN =M 2 B Ak
R R (P<0.05), @dEE 1 REEEE. #
e 2 IR R B AR b R 28 S, = e
) EBRE DN 81% 89% Al 77%, Pp 7 7l N

0.19. 0.11 F10.23. HAyEyk 2 kg5 A k2
=PRI EE A BRE 00 71 89% I 81%,  Pp 7371l
011 1019, SHAhE AR T (P<005).
2.3 mﬂﬁmfhﬁﬁh¢m& B HHER &R
R5%
231 EFRFHRE AR AR KR
IKAAE W) o B B AL, B AR ST ARG K 2 36
IR, RS R FERE KON o #2728 T H SR
ol Bz FURARG 2 R B B R BRI, AR R FF
Loy R ST . ARRFIRE K 3 8870, 0 il e ok
i I A S P R RL . S5 R (R 5)
T AR AR K TR I BR B = S B =
%%>a%w>Tﬁﬁﬁm>%£$$M@-f
e FH A B R ) E B I e 2 7 & 1R 0 KT 4
ﬂm%ma%mW@m HA, HlEkEEA 21d
ﬁ A a2y e (MR, 2 fFfEERE) T
AR S AAE 1T o0 B BRI S HOR B, 14 d
I 2 Fh AR 25 5% B & 4 1 8 0.020~0.049. 0.006~
0.014 mg/kg; 1 BPfS7E [AIRG 314 28 d I, %ﬁf
ZiE TR S A =R A S AR, TR

F4 AEEFMZELENRAGZENERER (n=3)

Table 4 The decrease of pesticide residues in rice after different washing and cooking processes (n = 3)

=gk HEILWR THR T E B S R F T I
triazophos chlorpyrifos carbosulfan chlorantraniliprole
g K -
Home processin Water content/ 15 IE5% B & BIIERR R & IRk B i B R &
p g % Corrected L Corrected T Corrected MILIET  Corrected NILKAF
residue/ Py residue/ Py residue/ Py residue/ Py
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
IEN 282+0.1  0.580+0.019 - 0.160 +0.018 - 0.017 = 0.020 - 0.083+0 -
Polished rice
VR 1R K 324+0  0.390+0.031 0.666+0.032 0.100+0.006 0.642+0.050 ND ND
Washing once
AN R S 31.9+£0.9  0.400+0.032 0.685+0.032 0.098+0.006 0.617+0.017 ND ND
Washing twice
BRI VRS K 343+18  0.430£0.069 0.742+0.094 0.100+0.004 0.618+0.014 ND ND
Washing after soaking
TG LUCH KR 46.8+2.1 0.170+0.016 0.283+0.019 0.054+0.004 0.340+0.016 ND ND
Washing once before
normal pressure cooking
TRPE2VCH HORIR 53.1+£3.1 0.170£0.036 0.282+0.052 0.047 +0.009 0.271 + 0.009 ND ND
Washing twice before
normal pressure cooking
BRI Y BRI 53.7+3.7 0280+0.046 0.486+0.063 0.072+0.004 0.454+0.043 ND ND
Soaking before normal
pressure cooking
Y B U KR 56.8+0.3  0.110+0.002 0.190+0.007 0.040+0.010 0.252 +0.020 ND ND
Washing once before
high pressure cooking
TBE2 U ORI 53.8+0.1  0.064=0.002 0.110+£0.004 0.030+0.005 0.187+0.012 ND ND
Washing twice before
high pressure cooking
3L e R R AR 549+£02 0.140+£0.014 0.231+0.017 0.054+0.003 0.343 +0.044 ND ND
Soaking before high
pressure cooking
7E: ND: FIRAMH (<LOQ=0.001 mg/kg): “—" FRAMINLAbEE,

Note: ND: non-detectable (< LOQ = 0.001 mg/kg); “~” no processing.
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#=5 MMRAERER. ABRNERPHNZRESE n=73)
Table 5 Residues of four kind pesticides in rice hull, bran, and polished grains (n = 3)
W REtih
Bl LRI W27 SR 1) 5 30 Residue/(mg/kg)
Insecticide Pesticide application Dosage Pre-harvest interval /d . o N
stage f&5e a8 oK
Hull Bran Polished grains
= FLEM A& 14 0.720 + 0.003 0.260 +0.015 0.100 = 0.002
triazophos Milk-ripe stage ~ The recommended dose 21 03700014 0.240 = 0.005 0.042 £ 0.004
28 0.220 + 0.002 0.130+0.019 0.049 + 0.002
2 fEHERE 14 0.990 + 0.020 0.550 + 0.021 0.120 + 0.004
Twice rfz?omme“d"d 21 0.420 + 0.003 0.550+0.012 0.047 % 0.003
0Sse
28 0.220 + 0.020 0.200 + 0.006 0.053 + 0.002
e A HEFEF 14 0.890 + 0.009 0.330 = 0.005 0.130 = 0.003
Dough stage  The recommended dose 21 0.400 = 0.013 0.330 £ 0.017 0.044 £ 0.003
28 0.410+0.012 0.190 + 0.007 0.053 + 0.002
2 fEHERE 14 1.500 + 0.022 0.890 + 0.018 0.110 + 0.004
Twice rfz?omme“d"d 21 1,000+ 0.018 0.780+0.010 0.043 % 0.000
0Sse
28 0340+ 0.015 0.210 + 0.008 0.053 + 0.004
s LI HEFEF 14 0.490 + 0.008 0.710 = 0.003 0.076 = 0.004
chlorpyrifos Milk-ripe stage ~ The recommended dose 21 0.350 < 0.016 0.370 = 0.003 0.028 < 0.006
28 0.180 + 0.008 0.190 + 0.005 0.015 +0.001
2 fEHERE 14 0.640 + 0.009 0.890 + 0.018 0.110 + 0.004
Twice rfz?omme“d"d 21 0.530 % 0.005 0.620+0.010 0.031 % 0.005
0Sse
28 0.260 + 0.005 0.440 + 0.008 0.022 + 0.002
e A HEFEF 14 0.890 + 0.009 1.000 % 0.007 0.110 = 0.001
Dough stage  The recommended dose 21 0.420 = 0.005 0.500 £ 0.018 0.050 £ 0.003
28 0.380 + 0.007 0.460 % 0.009 0.032 +0.007
2 fEHERE 14 0.990 + 0.020 1.10+0.010 0.120 + 0.003
Twice rfz?omme“d"d 21 0.420 + 0.003 0.750 % 0.008 0.053 % 0.004
0Sse
28 0.340 + 0.003 0.550+0.013 0.043 + 0.000
TR E B FLEM et 14 0.160 + 0.008 0.066 = 0.010 ND
carbosulfan Milk-ripe stage ~ The recommended dose 21 0.062 < 0.006 0.024 + 0.003 ND
28 0.079 + 0.008 0.026 + 0.002 ND
2 fEHERE 14 0.610+0.013 0.038 + 0.005 0.032 + 0.002
Twice rfz?omme“d"d 21 0.170 % 0.003 0.022 + 0.002 ND
0Sse
28 0.190 + 0.005 0.028 + 0.003 ND
e A HEFEF 14 1.600 +0.013 0.350 = 0.025 0.020 = 0.002
Doughstage  The recommended dose 21 0.410+0.008 0.120 £ 0.004 ND
28 0.310+0.010 0.071 +0.007 ND
2 fEHERE 14 1.800+ 0.015 0.640 + 0.020 0.049 + 0.001
Twice rfz?omme“d"d 21 1.300 % 0.009 0.520 % 0.021 0.015 % 0.003
0Sse
28 0.900 + 0.021 0.410 + 0.003 ND
SRR F FLEM et 14 0.260 + 0.003 0.050 = 0.001 0.006 = 0.000
chlorantraniliprole Milk-ripe stage ~ The recommended dose 21 0.190 < 0.006 0.045 < 0.000 ND
28 0.160 + 0.004 0.034 +0.001 ND
2 fEHERE 14 0.480 + 0.006 0.032 + 0.003 0.007 + 0.002
Twice rfz?omme“d"d 21 0.340 + 0.008 0.068 % 0.005 ND
0Sse
28 0.350+0.010 0.058 + 0.004 ND
e A HEFEF 14 0.920 + 0.009 0.130 = 0.008 0.010 = 0.001
Doughstage  The recommended dose 21 0.250 £ 0.005 0.048 £ 0.004 ND
28 0.230 + 0.005 0.039 +0.001 ND
2 fEHERE 14 1.700 + 0.021 0.300 + 0.021 0.014 + 0.002
Twice rfz?omme“d"d 21 0.740 = 0.021 0.160 % 0.006 ND
0Sse
28 0.540 £ 0.013 0.100 + 0.004 ND

#: ND: FoREkMH (<LOQ=0.001 mg/kg).
Note: ND: non-detectable (< LOQ = 0.001 mg/kg).
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4394 0.049~0.053 mg/kg F10.015~0.043 mg/kg.
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Fig. 2 Distribution ratio of four kind of pesticides at different parts of the rice grain
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Table 6 Residues of four kind pesticide in the harvested grain (n = 3)
=T e
. Efﬁ?'iﬂj‘ ﬂ;ﬁ Wizl triazophos/(mg/kg) chlorpyrifos/(mg/kg)
Pesticide application stage Dosage WS PNEL WS AR
Harvest After cooking Harvest After cooking

FLASY il 0.061 % 0.009° 0.009 + 0.002 ND ND
Milk-ripe stage The recommended dose

2 fHERER 0.073 + 0.005° 0.010 % 0.001 ND ND

Twice recommended dose

I A3 HEFE & 0.053 +0.002" 0.008 % 0.003 0.032 % 0.007 ND
Dough stage The recommended dose

2 fEHfEE 0.053 % 0.004" 0.006 + 0.001 0.043+0 ND

Twice recommended dose

#: ND RAMH (< LOQ = 0.001 mg/kg); “Frhs.

Note: ND: non-detectable (< LOQ = 0.001 mg/kg); : Exceed the MRL value.
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