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Abstract: Residues dynamics, final residual levels and dietary intake risk of nitenpyram in rice and paddy field were investigated in three dif—
ferent regions of China( Shandong, Henan and Anhui). A method was illustrated to detect nitenpyram residues in paddy, plant, brown

rice, paddy water and soil. The residues in paddy and rice were extracted with methanol+phosphate buffer(0.2 mol- L™, pH=7.0)(60+40),
adjust pH to 2.5, then cleaned up with solid phase extraction column and 0.22 pm filter membrane, and then analyzed by HPLC with an ul-
traviolet detector at 260 nm. When spiked 0.05, 0.5, 1.0 mg-kg™, the recoveries of nitenpyram in paddy plant and brown rice were 78.4%~
94.7% and 84.0%~94.2%, respectively. The residues in paddy water and soil were extracted with phosphate buffer (0.2 mol L™, pH=7.0),
when spiked 0.01, 0.5, 1.0 mg-kg™, the recoveries of nitenpyram in paddy water and soil were 84.6%~98.0% and 93.7%~97.1%, respective—

ly, which indicated this method match the requirement of the detection. Two years results showed that nitenpyram belongs to easily degraded
pesticides, because all half-lives were below 1.4 d in rice plant, as well as below 4.2 d in paddy water. Final residual levels of nitenpyram in
rice were all below 0.05 mg-kg™, which was far below the Japanese maximum residue limit (0.5 mg-kg™). The risk quotients(RQs) were low
for different populations in China, which indicated its low risk in rice. Therefore, the rice with nitenpyram applied, according to the recom—

mend method, 45 g-hm™ application once, with 21 days collection interval, was safe.

Keywords: nitenpyram; paddy; soil; dissipation; risk assessment
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K _E i KR B PR & (MRL, maximum residue limit )
A 0.5 mg-kg™, F&[E GB 2763—2014 & i A 2t K
BB R A v AU o 1 e WE e ZE AR RO AR o 4 i
i MRL 43514 0.05.0.5 mg-kg™", B A Al 7 HAE K
Ay MRL,

HETE AN A TRE B e T . SR M
1 MRALSFAE ) S B rh ik B SR AR s SR I
RN 5 A A 8 1) R o OB €3 — R I o
TR B AN UK AR R BTSN, A 4 )1 SRR H
AN A BOR ROROAR TR T T M E e —
AP b KA RO FH R T B 5k B R A s A (R
AL 2 MRL bRifE R 20 2 B3 s i AUERME A
() A AN [R] i el AN ) A AP i Y Ak P i
HAS HAEAT IR & RPN

AW GEAE ARG Tema 17 T BRI T 2B
fE M 3 M T T 2 AR, WP IE e KR L
KN -3 5k R S A AN i 25k B R A TR O, BTN
A RYSR B A R AT T R B i KUK, B TE K
AR el o s 0 e 45 B ] A il € MRL A B
MR IR

I HRET®

1.1 428537

B AT R 58 . Waters 2695 Fr 28 4G %
(2487) ; En A B AT ML : IKA-WERLE T25BS2 ; Jig#%
78 AL - 1%1E] Heidolph ; =53 25001 : Sigma 3K30,

60% )i W MU AT FR AR A 7 - VL 3 1L A2 A B
ONEIHRAE 5 I e HRAR T A 0 A AR RIS AR AR
WD (AR FE 1000 g-mL™) 5 FHERE A Sl AH R R 5
TR - 20 BT 40 W IR — 0N /W 4l R R A — 4 - 0T
4l 2K Ml HEE . a4l

1% 41 ; Atlantis C18 3.6x250 mm;PCX #EHUAT: «
60 mg,3 mL, I H Waters 23 ) .

1.2 A *E
1.2.1 FESLHRE

FERR CREK IR ST FREUR AR R K ARG 52 5.00
g, A 20 mL H B+ R £ 2% 43 (0.2 mol - L™, pH=
7.0)(60+40), =Hi#EHE 1 min,4 000 remin~ F.L> 5
min, H§_FEREIA S — B0, FIIA 20 mL H
P+ T PR 6 2% 71 (0.2 mol - L', pH=7.0) (60+40 ) 35 it
1R A 2 R BIE . TEIERG 78 KA 1o H Rz
FHBERR AT pHAEZ 2.5, F#4k.

+ 38 FREL A 10.00 g, JilA 20 mL @2 £h 2% up
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# (0.2 mol-L",pH=7.0) , IZUjiE % 1 min,4 000 r+min™
B0 5 min, S FIEWBEIA S —B0E T, FIA 20
ml R R 28 v (0.2 mol - L, pH=7.0) 42 5 1 1%, &
IF 2 W B . BRI pH EE 2.5, Fpdk.

FH 7K : FRECH 7K 20.00 g, A 20 mL iR EE 2% nh
(0.2 mol - L', pH=7.0) , BIZLJ5E 3% 1 min,4 000 r+min™
B0 5 min, B BV BERR A T pH (H % 2.5, fF i
k.

1.2.2 ¥k

PCX £ (60 mg,3 mL)4r % 5 mL H 5 mL
K .5 mL BERREL 2% ik (0.2 mol - L, pH=2.5) Fil 3k, I
FE, 25 3 mL 7K .5 mL bk, B J5 A 3 mL &
AU HBE (5% ) PEEIF IR , AR T BEL R, F 2 mL
P EZS , 8 0.20 wm JEARE EALIE
1.2.3 43l e

AXES 25 A AR - 30 °C; {635 : Atlantis C18 3.6
250 mm; JENAH : 7K+ CHERR R OK FIAE 7 : 90+10;
AT 7K :80+20) ; JE 4 - 1.0 mL - min™; K5 % K
260 nm; HFFEE 10 pL,

1.2.4 bR

XS FUKFERERR . BEKAE AL TE 0.05.0.5.1.0 mg-
kg™ 3 AU EEAKCOY L HEATUS N, X2 11 38 FHOKAE S
1£ 0.01,0.5.1.0 mg-kg™ 3 MK BTN, &
525 W H IR UL VR TR IO AL I
1.3 HEKE A&

Fi B NY/T 788—2004 A 24 5% B3 S50 v W F gk 24
ORI AR B E R, 43 BIAE LA B
R RS A RN T B N 3 A s T
I, KR Ao B A RE RS 9047 (LA ) JBAE 18 (]
) JERE 54 MERGE AL LB . INARAE BRI T 3%
KHE T, BT S & 1.42% ;0 /& M+
BRI Ja T AP B i 1.52% 5 S 8AE e M T
TR E T AL R 1.54% 10 % 2k
1124,

PRI/ N, BANX 30 m?, FRAME R 3 A4
I /NX  NKZ BB T, 358/ X ] DL IR
2t f IR = T HES ), b e 8 XI5 3 . D506
B/, 55 AR IX BB gty , i S s 2 A Rk
VR N E2Tl R o= /1 B2 o) LU 8
1.3.1 Fmgdufiiere KRG . FHKR 3 p i T i sh R

Jita 245 790 A A A CR AU 45 g-hm™?)
M) 1.5 f%, ARUNS5 R 67.5 g-hm™, RIS T )
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AURAIIGZS 1O, 0 T2 2.6 h A 1.2.3.7,
14 21 d RAKFAAE IR AR 158, E5 3 K, [R]I
WS R I/INX
1.3.2 JiE AR KA . FZKORT 38 v i) de 25 ik
ARHERE T35 - ARUN I 45 ¢-hm™ G245 1
U, FRMRIRR I 21 do A i 2 A 245 - 4R
e R A R ) 1S A, A 08320 A
45.67.5 g-hm?, HAN51E7R13E 1 YR 2 Wit 257
B T RECKA LS, 2yl ba i 7 d, B 1
Ytz 1421 d J5 73 BR AR AR RS | FH KR+ 45
Fih o BEE 3 AR /NX E BRI, Rl
2 ARSI/
L4 EHREREANREITMN
eI 2 2 A KUK P 48 SR 3 i A=K (1)

A2
EED=(CRLxFi )/bw (1)
RQ=EEDIADI (2)

ZH . EED( Estimated exposure dose )11 85 &, g+
ke™; CRL( Calculated residue level ) RIS 5% BH &, mg -
kg™'; Fi(Food intake ) W) HE A&, ;0w HIKE kg;
RQ(Risk quotient ) A XU B 1 ;4 DI( Acceptable daily
intake ) B & H AL VF AR, pg-kg'o RO>1 ), e
AEAE AN ] $2 52 1 B KRRV, B 8, XU R
M RO<L ], 05 USRS f2 T 4232 1, BT B I, XU ik

N
2 #R51%E

2.1 J0E B AR AR N I 2 R AR AR A R BE

IAE R W], 7E 0.05.0.5.1.0 mg-kg™ 3 MUK JE
Kb E KRR Hh [ Ry 78.49%~94.7% , Tk
KeH I [ R 84.0%~94.2% 5 £E 0.01.0.5.1.0 mg-
kg'! 3 ANREEACE |, A HK ) KR Ry 84.6%-
98.0% , 1£ +- 3P Y[R A 93.7%~97.1%  FIX i ife
{722 (RSD) N 2.2%~9.7% (L. 1), 7544 255% 59 52
B v o A R AR DN 7 VR T A R AT A

R 1 IHIE RBRTFEKFEEME KEXK | HKFI LR g i 2=
BABMIRERZE (n=5)
Table 1 Recovery and RSD of nitenpyram in paddy, rice,
water and soil(n=5)

A WK P /mg kg BISCR% R ARIE 22/ %
IKFEE I 0.05 94.7 3.7
0.5 88.0 73
1.0 78.4 5.1
RIS 0.05 94.2 32
0.5 89.1 7.1
1.0 84.0 3.9
7K 0.01 84.6 35
0.5 96.3 8.0
1.0 98.0 4.8
-1 0.01 93.7 3.5
0.5 97.1 22
1.0 95.6 9.7

AT Ty v 9 BE H R AR 2K R R AR AR K
ARG R B2 0.05 mg kg™, 7EHIZKAI T HErh
TR R E A 0.01 mg-kg ™'

2.2 JEUE R BRAE/KRS  H/KFN LB R R IR I
s WE HR R AE 7K REAELAAR AN EE 7K v ) T e s A 45
WA 2 5% 3, HOHM MR & — /a8 i i # 7
IKREREAR P 22l 0.90~1.4 d, 1 /K5
1R 0.60~4.2 d, PRAE = Hb 1) i A 35S AR — 3, it 2l
7 d Je M H e ik B 4N T B AR R RS (R 2 0.05
mg kg™ FH/K :0.01 mg-keg™), H R, J& T 5 F%

file A 2l (<30 )M,

JK A e B 2 h 5, 7E I A ) R G AR
R ARG, PHAE =M 25 KR 25 5 2h A1 6 h 1=
B E U A FEAE 0.01~0.023 mg kg™ Z[H], 1 d
JEBRE LT 0.01 mg-kg™, HJEH AT BB R 2
FHJG , TGH VA T 7K SO0 B 5 i s e
D o AR 54 4 )1 AE BT 45 5 AN ] Al
TEK AR L3 2 h SRAE ARG I 3 4 WE PR K , T B
D] Ay LR FH A G I 2 ) B AR A HR V4 B 0.04 mg -
ke, @ TAS B Y 0.01 mg- kg™ o HAR K B it )

2 IHIE RBRTE K FEME AR PRV R BN
Table 2 Dissipation of nitenpyram in paddy plant

£ 1 2
IR N " & % — - ———— s e o
MRS AHI R EL R FaEiid TSy e AHI R EL R i
4 C=0.354 074" 0.834 5 0.94 C=0.244 10381 0.876 7 1.3
MaIE] C=0.441 30737 0.936 2 0.90 Cr=0.179 3e%1" 0.846 8 14
LY €,=0.284 60957 0.785 7 1.0 Cr= 0.280 306543 0.782 2 11
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R 3 IHNE RBRTEKTE EK PR RS

Table 3 Dissipation of nitenpyram in paddy water

e 5 B Bt
R sh S HICRER? e sl HXARE R e
7R C=0.157 4e 57" 0.891 1 0.79 C=0.167¢ %" 0.899 3 0.75
TR Cr=0.187 4e 104 0952 4 0.66 C=0218 4e 1574 0.886 6 0.60
Erg C=0.208 6% 0.958 2 42 C=0.17405 17 0.810 2 1.5

J&i 6 h BFESRAE , AT XA SRAE B (B A 85 o R, 1
K FH R S AE0ARAG I ok AT A PR A SRAE B 1) 4 RE
RN AR A . T3 o0 4 )1 Ak
FHNR IS R e bk 5 pH (E 3R
A=A DR R AN [ T 1 2 SR AR T
2.3 HEhE R TEKTE HAKM T IEF R LKBIRE

FEPRAE = MR e, BERRIEZG )5 14 d Fi 21
d, FEAHE A R AR R U853 53 30 45 g+hm™) R
FEH FH AR 1.5 45 (67.5 g hm™) W5 1 7K RS AR A%
R i 25k B S AT 0.05 mg-kg™s 7EH K+
e P R 5K B R T 0.01 mg-kg ! X 5 HA
NGRS —30, TEREK 1) i 258 B & <0.05
mg-kg™, TR H AP E ) MRL (0.5 mg-kg™).
2.4 2HRESBEARKEIEN

R I B A G544 RN T A5 de 2R R 245 51, T 3
ARG SR AZR R, DATEA T IR A o
AN 7] ] G RIS [R) A8 2H 124 TS 800 [) g DR TPy
g8 31 EED 1 RQ B, GB 2763—2014 £ 5 ik
2y KAk PR o v I e SR 1Y) ADI R 0.53 mg-kg ™,
CRL &1 0.05 mg-kg™, H AT HoRsE K 1 fe 4 5%
/N T 0.05 mg-kg™, PIAS IS T 75 (9 EED 1
RQ /T3 4 vfibi k2 55 AR R 1L

e R RS T R W AN A AE IR B K 5]
NHE, KBS RE AR T 0.000 4~0.001, /N T 1, HER
TR A, AbF AT 4232 12 4K -

3 #ig

ARSI T (R NE BB AE K AR AR . REK L H
KR - 358 rh ke B ARSI kit A AR 24 5% B 43 B )
Ko

JasIE HUREAE KA AT K R 2 3153 5N T 1.4
4.2 d,JE T G REfRA LS o PIAFE — i 2 5% fR i 45
T KFEREIAR REK KA L35 1 B 2k B eI T
S AR e BE L AR T H AN BOE 19 MRL A7 (0.5 mg -
kg™)o
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x4 REARABXTERFHENE HiTRREN
K EE
Table 4 Average intake of rice, EED and R(Q for
different population in China

S PR M"Y *éﬁ%ﬂj MR AR
kg BARYg-d! pe kg TRAE
2~3 e 13.2 135.5 0.51 0.001
@ 12.3 133.7 0.54 0.001
4~6 s 16.8 179.7 0.53 0.001
i@ 16.2 159.5 0.49 0.000 9
7~10 B 22.9 230.8 0.5 0.001
kg 21.7 212 0.49 0.000 9
11~13 1B 34.1 266.2 0.39 0.000 7
Eg 34 238.4 0.35 0.000 7
14~17 3 46.7 308.7 0.33 0.000 6
i@ 45.2 240.7 0.27 0.000 5
18~29 B 58.4 309.6 0.27 0.000 5
ke 52.1 260.9 0.25 0.000 5
30~44 B 64.9 316.2 0.24 0.000 5
i 55.7 278.6 0.25 0.000 5
45~59 B 63.1 314.9 0.25 0.000 5
@ 57 272.8 0.24 0.000 5
60~69 5 61.5 274 0.22 0.000 4
E’g 54.3 2429 0.22 0.000 4
>70 s 58.5 258.3 0.22 0.000 4
i 51 223.5 0.22 0.000 4

TEVERE B AP 25 R R, FE A 2GHER A8
7 ARORSY 45 g-hm T2y 1, SR Wi ] B S
21 d, R RS XU AL T 352 1 2L 4K
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