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Residue and decline dynamics of nitenpyram in rice and rice field

YANG Jinchuan, HU Deyu®, ZHANG Yuping, WANG Hui,
AN Fengying, ZHANG Kankan

(Research and Development Center for Fine Chemicals ,State Key Laboratory Breeding Base of Green Pesticide and
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Abstract; The residual dynamics and final residues of nitenpyram in water, soil, paddy and rice
samples in supervised field residue trials were determined by high performance liquid chromatography
equipped with ultraviolet detector ( HPLC-UVD ). Water samples were extracted with methylene
chloride. Soil samples were extracted with water only, and paddy and rice samples firstly with water
then with acetone. The extracts were cleaned up by liquid-liquid extraction, and further cleaned up by
column chromatography. Under the fortified level 0.1 to 5 mg/L for water,0.1 to 5 mg/kg for soil,and
0.2 to 5 mg/kg for paddy and rice, the recovery ranged from 77.2% to 100.3% with the relative
standard deviations of 1.9% —12.9% . The limit of quantification (LOQ) of the method was 0.1 mg/L
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for water,0. 1 mg/kg for soil,0.2 mg/kg for paddy and rice. The limit of detection (LOD) of the method
was 0.04 mg/L for water,0. 04 mg/kg for soil,0. 08 mg/kg for paddy and rice. The results of simulating
dynamic test in greenhouse showed that applied at exaggerated rate of dosage (1 500 g a. i. /hm®) ,the

half-life of nitenpyram was 0. 58 days in water,3. 31 days in soil and 2. 70 days in paddy,respectively.

When sprayed for 3 and 4 times at 1.5 times of the recommended dosage (112.5 g a. i. /hm”) , at

interval time of 7 d after the last application, the final residues of nitenpyram in rice were lower than
LOD (0.08 mg/kg) or the MRL of Japan (0.5 mg/kg).

Key words : nitenpyram ;rice ; soil ; water ; residue ; residue decline

Jas i UMz ( nitenpyram ) S 24k R R 2 5 9 3 —
RV 2 A B, 702 T ORAS R B
T4 2R VE Y I, WA 5B iR 1 ok L LK
A ] T 46 22 e U X I e 7
KR RS AR LRI A R, B
P € 1 R N W R L 7 SR =0 &% = )
e-BGIE A (HPLC-MS) 317 LUK 8 5 2% AR €
P-FRIEHE A (UPLC-MS) i1 45 R T 25 5R )
UPLC-MS JEWF58 T 4 W UM 7E AR A6 K 3 v 693
RS, K BHCAE H P R AR R (1,9 1.35 ~
1.45 d) LAER B e (1,9 5.58 ~5.75 d) , it
2521 d J5 , AL B h S R 0 R e 4 5 BRI AIR T
B (LOD,0.006 mg/kg) """, i i e 76 32 ]
RIRR, B 2008 4EJE, ENAUE 4 ZAe T T
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B FRFF ST T A S W ke 7 K R B R T B
B 5% B e B O (2385 - 22 ARG I % (HPLC-
UVD) 2, 33 HI I s 17 i, I 1 50% 4 ikt
R AT R (SG) AN [t 25 70 4 F 76 5 11 K L £
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1.1 FENER AT RILH

Agilent 1100 B84 AR X (UV K45 ) |
E SN 7] ; GF04-01 B35 71 R F3h Wi 55 4%,
G FIARA A,

I WE He i (nitenpyram ) FRifE i (413 98.5% ) ,
4 H§ Dr. Ehrenstorfer Gmbh 2\ @] ; 50% g 1 Jfiz ]
SPERR (SG) , H ) 74 H bel A= Ak ey A PR W) 42
ft, 2K (18.2 MQ - cm) 5 - b HE A i 12 44

7N o

(SDBS) e £t iz 4 ( SDS ) 45150 A 43 Hr 21 5
LG R G5 4l ; Celite 545 £ 3 1 5 #e 45 Y W2 B 571 -
650 CHERE 5 h,5% WK R, T TR PR A7
TOKGRER SN 550 THEE 4 h, T TP

1.2 HiEe

1.2.1 R¥ it T 2011 4EAE ST M 48 53 PR T 4%
(A2 5% BRI eI ) " HE AT, 50% J e HUME SG
TG L i e #E il FH 770 o8 75.0 ~ 150 ¢/hm* (A
BORA37.5 ~75.0 g¢/hm?) o /NXEFLH 30 m*, 4%
REFIE 3 ANEA N AR AT, Rl 1523 6T
RAIX 24550142 00 15 i FH 7] i 42 X0 7K B J g
% (JH7K 4 750 kg/hm?) ,

1.2.2 Hfsh ARK
1.2.2.1 e i e e A 4 398 Kok rp it 8 e sh 248

TR0 FH BRI 25 3l (30 m* ), ) 50% 45 Bt fie
SG LIRS FH R i ) 2 £% (A A0U84) 150 g/hm?)
WK i 3o ThiZs )5 2 h & 1.3.5.7,10,14
21.30 45 d R0 ~10 cm F £, K 1 kg LU
s TRl 22 ARBUKEE AR 2 L PR JRA1EHT L
(137w
1.2.2.2 I@WER MR PR RS ES  TAH
WK ] 50% i e dUike SG LA 7 i T i 770 Y
1.5 £ (AR S 112.5 g/hm®) B KBS 224k, 43
ML) 2 h K 1.3.5.7,10,14 21 30 45 d RAE
TR LR EAREREEA 1 kg DL,

1.2.3 RAAERE  TRHSEEM 50% Jhne
e SG A8 e 77 Bk (AR08 43 75.0 ¢/hm?)
B 15 A (A RORsy 1125 g/hm?) 435 25
3 AW GEZ5TEBEEIN 7 d, 20 TR 2S5 7
14 F121 d FEALRAERER o U5 AR5 1 kg LU
b HFPRE2 kg DB BEPLHCO ~ 15 em IR 4% 1 kg LA
o FTARERE EHEHTECT - 20 CukAE PR A7
(RIS

1.2.4 EEHEIEHEDSEE HOLBEEE,IT
T KIS, ARG R 15 ~25 °C XA
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N 40%~60% . AEKK I AR B/ X HT AN 9 m?,
KRR e R N AU 2 m?, 2 1.2.2
RS ARG 7 e, ] 50% 4% 0E du iz SG LAMERE
il F S R0 A 20 %5 (A 80843 1 500 g/hm?*) 43 51
a2 CRFE
1.3 SHhFE
1.3.1 HEERE54%ML
1.3.1.1 HUKEESY  AERE I 30 mL HKEE S T
250 mL 43U Sl A 3 g S AkaN S 0.3 ¢
SDBS, %), MK 50,50 .30 mL — & H BE AL,
BRR 5 min,, WCHE G e A I 2R A TG K B R i A
JBRRRRE M =i} o B I, T 40 C T iez8vk4s
2T, /75T, HFEEZEE 1 mL,0.45 um J§
JEE 0 , 7 HPLC Al
1.3.1.2  THEMEs MEFRARH 20 g HIEME ST
150 mL T3, A 50 mL /K, #R3% #2251 h, B
FE/KHET 20 C 4000 r/min FE.L>5 min, fETH
W25 mL R T 250 mL ek, AR
b B[R] KRR &
1.3.1.3  JKARAREAR BORE R AR R AR L U] 1
(H57F) AR R CREOK ) FE 50 10 g T 250 mL 4EJE R
H, A 60 mL K, Rz FEH 1 h, FEAA 40 mL N
R 15 min, Z4i 45 Celite 545 (15}
Pk, HHS50 mL B IR T 100 mL ZLIEH
H,45 CTREZERR LTI, KK A 2 250 mL
AP TR KRR AR B I8 T 40 CREZE M
E TSN i R 5 5 = R 1 A A

K AW ek BT R KIEA
5 mm JEIOKERIREH .2 g 352 BLAE + 0 S mm JREIC
TRBRIR B, I AR R CBE K ) #E 5 W 46 W e
7mL V(W) : VOFEE) =8: 103k B8 W i itk
UE, AP, P B, USc4E 80 mL PRI
WFRIEH T ,50 C R i+, ZAm T, HHE
FEEZS % 1 mL, it 0.45 wm 38R, 7-F HPLC kil
1.3.2 &3 45 #F %1  Lichrospher C, {0 5% f§
(4.6 mm x 250 mm,5 um); & 25 C; i #
1 mL/min; K% £ 270 nm; JEFE &8 20 pL, B
PEME:0 ~ 14 min, V(ZHE): V(IK) =13:87;14.1 ~
19 min, V(Z %) : V(7k) =90:10;19. 1 ~25 min,
VZHE) :V(OIK) =13:87, TEHCEIERIET, Mbe
) U8 B B 1] 4 10,7 min
1.3.3 iR dh &% %] WERGFRELO. 025 5 g JdimE H
JehRifE T 50 mL 28 s b, P WV O F o 4
W il B S5 e BE Dy 502 mg /L FR AR I b BRI, FE ]

F B3 | B RE R B BV B 1,04 .5.02.15.1 .25, 1
F150.2 mg/L R SIbRAE TAES IR, 76 1.3.2 48
TR N T

1.3.4 A E WO T BRI i 23 OO B
T — 7 HE I3 WE SRR bR o, #1301 5 5 ikif
FPERE Al 352 1. 3.2 5 (i S g A R I, 0
[l R A BRI AR 22 o s WE HUBEAE FE K TR A
KFEHR0.1 ~5 mg/L 78+ P TR InzKF-4 0.1 ~
5 mg/kg, 7F HE Bk FIRE K H A K SF R 0.2 ~
5 mg/kg, BRMEREEEL S5 K,

2 HRESH

2.1 tREHESEMEHEXH

DIEETTAR y S AR Ay HEAE o e TR x S Ak
PreshilbriEh 2. 251 %W, 76 1. 04 ~50. 2 mg/L
TU R DA 75 W HE R 0 T RR 5 A IO o R R T 2 R 47
LM R, LM Tl y =34.96x — 12,805, A%
FHr=0.999 7, ML Fe/ M AR 1.9 %
10°% g,
2.2 FAEMNEEMRIGHR

M T E 7 UVD I i) R B0 5 AIG, DLE
HAG H B (LOD) %55, {H UVD 3 Ma5A1%, 261 1
Vi, e 8 MR A, 0 BT A5 [R) R, 3E A W el
S, WA KA T 0 & B (LOQ)
0.1 mg/L, T34 iy LOQ {E A 0. 1 mg/kg,
bR BB KA S g LOQ {2 0. 2 mg/kg; 4%
3G RN IF R AR HK, RIERER P T EN
LOD {4 24 0.04 mg/kg, i ¥k K& K& K #E & b 1)
LOD {E 4 0. 08 mg/kg, MHICIEEIWLIE 1 ~ K 2,
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Fig. 1 Sample chromatogram of rice
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F1 JEIEHRERK, DB ERREERERPORMEIKERBNRERE (n=5)
Table 1 Recovery of nitenpyram and RSD in water,soil, paddy and rice fortified with nitenpyram (n =5)
VIR SEH4 R Average recovery/ % MIXT R iR 2= RSD/ %
Fortified level/ K 13 IR FE AR GERS FEPIN R IK R AR GEES
(mg/L or mg/kg) Water Soil Paddy Rice Water Soil Paddy Rice
5 100.3 77.2 78.4 82.1 1.9 2.6 7.9 8.2
0.5 77.7 82.7 81.4 91.9 8.1 9.1 6.7 12.9
0.2 - - 93.1 95.3 - - 7.0 11.7
0.1 83.8 86.0 - - 12.2 7.0 - -
1 (Note) : “ = " FoR ARAMAEE S AEZ I INACE R [ #3856 ( ¢ - * Indicated that without making the recovery test of the sample in this added

level)

Y5 (43514 0. 71 mg/L, /T 0. 04 mg/kg Fi
0.31 mg/kg) , RIH i ARk MR, YR A5 2 g sl 28
Mgk o DRIk 398 i 24 50 o, a4 7 10 s 7 it 1Y
20 5 (AR 1 500 g/hm?®) 47 T 2= A4
5, AR sh A 7 FE AH G R B s A5 L LR
2, NHATFE H: FESC I A SR T, Jd BE B AR
TR AE ARG K 2 3/ T 2,70 d, T
HEREER, B 5 A 2 (1, <30 &)L fE+
SRR B ARG I B 32 A 24, 4 TT RE R TR BE
U T T K (B =870 g/L,20 €)' 7EH%
FH it I, 24500 Se v 1K b, R A 7K v i e ok P
(2 d J5 AT Hf% 90% LA L) , BcAE 4= e b A sl 21
PR e 2 356 T 2 BR K 2 I A8 B & (&% KR
36% ) AT T HIEH R ERRLE s AR,
22 HRT L g i R R AR A AR S 1,
3.31 d, SR % R A UPLC-MS 230 #5378
T 1, 135 ~1.45 d AR, X AT g2
M AN AR | |+ e b4 5T pH E . +
SRR S R BN AN . HAF RS SRR
W, Jas WE HUREAE 3 rh B T A R IR (1, <4 d)

F2 KW EERUKI G E R BRI K AR BK R
TEPWEENSATREXRER
FRE ()
Table 2 The regression equation of dynamic state,
correlation efficient and half lives of nitenpyram
in paddy rice,water and soil in

laboratory room( Guiyang )

TR HRRL(r)
BEH gt/ d
. Regression Correlation .
Samples . . Half-life
equation coefficient
MK Water C,=5.2531e """ _0.976 6 0.58
43 Soil  C,=1.661 0e 21 _0.947 2 3.31
fikk Paddy C,=16.379¢ %71 _0. 9802 2.70

2.6 m&KHE

GEREW] FORUEZS )5 7 .14 A1 21 d, 7k 4fE
A R B (RO 75 ¢/hm?) Je 3 1.5 £55)
HECHRURST 112.5 g/hm?) b 3 (5 38 7K R A bk
SR v A e HU I i 2% B R I T LOD fE (1
B IR T 0. 04 mg/kg, KRS HE BR SORE K Hh EI AR T
0.08 mg/kg) .

3 &g

RS e T A SR B AR I
ATIFFE T I ST 945 0 T e 7 K R R B v 5% B Y
HPLC-UVD 4307 00 T 45 HLIA 79 0 P, R AIE
T X ERBE 75 Y s 7EBE 5 9 G R b A T e
SRR , (8 FC I3 IR 4R 25 (M 70% 42 125 %)
93% ), LK I 75 ¥ A 6 ok 0 5 %k oK R A B 19
LOQ {444 0. 20 mg/kg; HI/K . + 38 bk Kk K
R T S S 2 R P A 24 5% BR A A o B
SR 5 RLIH AT P 0 e o e 1 7 R % JHG TR 35 o %
i,

TR 2 B, 44 W ke e 7 R P 7K RIUARL Ak v £ T e
RS — RN B C =C, - e,
ARG FH K T SRR P A WA e P A e, o
W40 51250.58 .3.31 #12.70 d, FHH 50% H g it
[t SG HieHfl e i FH ) B J 3L 1.5 A5 Bkt 25 3 1K
il 4 U BEAR VG 25 18] B8 7,14 F1 21 d SOk s K
H R R 2% 245 70 B B, B R R BRI T O 1Y
LOD {# (0. 08 mg/kg) , I HL G A% T H A 5
MRL F54E(0. 50 mg/kg) "™, %45 5 m] 3 [ il
Jas e R AR R OK T 9 MRL ARIERE S %

2% ik ( Reference) :
(1] ZEdl, AR, Sk 4. W3R B35 : nitenpyram [ J]. ] 3

1£T.,2004(8) :4 -6.
LI Jian, ZHOU Cairong, SHE Yonghong. A neonicotinoid
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