el 2015,17(6) 1729 734

Chinese Journal of Pesticide Science http: //www. nyxxb. com. cn
BRI e DOI: 10. 3969 /j. issn. 1008-7303. 2015. 06. 013

HEEMAEEEM T ERNZBITA

EE\@Z, j‘ljié—‘ﬁ, ’:’T/J\]‘E—’/i*
(T"HRARNBLEBE YRS, T R AP R BOR S50, 1 510640)

W E AL THREREYERLE PRGN T ik, FET AFT B R#TT 10% 555
FERF A EHE LR GO W AR, R T A ERAE R LTS S RAKREE
MR TR, ERAT pH £3 ~4 5 R TR R, R 520 AR &% B M F M 5] % S
M %2 ( HPLC-PDA) #ml. 2R £ 8: £ 0.01.0. 1 #= 1 mg/kg 3 NifctnK-F T, 5555 280 -F 3 R hm
EDKF H 82% ~84% ,AA3TAR AR £ (RSD) 1 1.9% ~3.4% ,# 1R (LOD) %4 0.005 mg/kg, &%
FR(LOQ) #4 0.01 mg/kg. WXL REN: 60 10% A LML FH G, EHELGKEGE L
MABREF B X THROEYE ELEPHFERPA12.3~14T7d, BT HEBRSG . RAKREE
M 25 R T MR R P A AR BN 09 5 8 239 <0.01 mg/kg.
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Study on residue behavior of mesotrione in sugar cane and soil

Wang Siwei, Liu Yanping, Sun Haibin
( Guangdong Provincial Key Laboratory of High Technology for Plant Protection, Institute of Plant Protection,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: An effective method was developed for determination of mesotrione residue in sugar cane
and soil. Field trials were designed to evaluate the dissipation and residue of mesotrione in sugar cane
and soil at two locations: Guangdong and Guangxi. The samples were extracted by acetonitrile, and
further distributed by dichloromethane and detected by high performance liquid chromatography with
photo-diode array( HPLC-PDA) . The results showed average recoveries of 82% —84% with relative
standard deviations of 1.9% - 3.4% at spiked levels of 0.01, 0.1 and 1 mg/kg. The limit of
detection was 0. 005 mg/kg and the limit of quantification was 0. 01 mg/kg. It was found that under
field trial conditions, residue levels of mesotrione in sugar cane decreased first, then increased, and
decreased again. The halfdives ranged from 12.3 to 14.7 days in soil. The terminal residue was all
below 0. 01 mg/kg at harvest time.

Keywords: mesotrione; high performance liquid chromatography with photo-diode array ( HPLC-

PDA) ; sugar cane; soil; residue
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TR A — RBERME Y L A T
P R 7 PO HBIX Y 100 240 E % . FRE 1R -
Fe SR E A [ 5, 7o i e SR = FRIE
TRE T X B 2 B R R A3 AR 1 00 LU S 2, A R
AR RIS EIRLSE 100 A FhZeBE, 4255 5 1 S 4K
Sy FERERIBE S o o Tty 3 KA L ) R IE
WAEKRE G e, s R
(PSS W

R REE ) R A 28090 3 25 A T B o 4 B - 2 2
FIRARIEE, HA AR5 7= A Tt 25V AR 2 2% 503
JE XSS AR 2 A B R o O TR R R
SMHT T A WO (i ( HPLC) 7 1 2 A
(- B it i ( HPLC-MS) 7 45 HUAE KA
R ERETI R 0.27 ~6.8 d, H8Eh g2k 321 R
0.97 ~10.8 d'°71%,

L B 040 A DA 7 e Fr % B A
i BB A 0 R BT R AE O b i) MRL (K
0.05 mg/kg"”, Codex
(CAC) FUsE HAE H B B MRL {7 0.01 mg/kg™ ,
I FE o AR T BE L MRL . ABHF 50
10 5 22 L 77 700 76 DI 50 0% A 5 25 I e 24 % B
AT TBFSE B R T R 1 T L A AR
FILL B2 o3 [ MORL {E 944 58 R 40652 B0 -

1 RS

L1 #HAFIMEZ(EE

NG~ AW B IEC ke EhmR (¥ 53 Hr k)
99. 0 % HiH fiffi B i ( mesotrione) #x ¥ & ( 7% [E Dr.
Ehrenstorfer GmbH) . 10% fi§ fitf %2 i 2 77 7 ( K&
WAL TABRAH) o

o B5CR L ASCTE A A B A1) R AN G N 2R
(HPLC-PDA) ( £ EAEJEM (surveyor) 23 H]) , K
fEIRARZ s (VLIR B In i AR SR AU A FRA ) 5 ZHER
FIREALC FHEARABIRL ) s IKA-T18 B A JEHL( 18
IKA A %)) : GZNY -6 BIHS 71 B s e 55 28 ()
Mg A A B A R AT o
1.2 HiEti

T 2010—2011 4E53 AL 2 A1) Ve 2547 o
PR 245 109% A fifi 7 R B R VR o
FECT AR SR “BERE”: TP Al “BHE 1597) o
L2.1 M@ ARE 21 K2 2 Rk
AT i 24 59 1 A RO 270 g /hm® (HE R 5
W2 45 7K 600 L/hm?, - H kA K A 1
THURTI2Y , 4 ZEROKE 24 50 5 /K A B i R A7 o 1 55

Alimentarius ~ Commission

FAAE/NX - Z R, 25 1IR3 REL, B/
XRS50 m®*e 4350 F iz 5 2 h f11.3.7.14.21.
28.35.42.49 d RAEH RS T25/52 h f11.3.7.
14.21.28.35.42.60.90 d R4+ ke .
1.2.2 mAFERE 3 PMEEVNX, DI
2+ ol Xt IR, AR AL FR R A 3R, A/ X AR
50 m* , jite 24 751 B2 43 S A6 AR (9 v R R A RO
43135 g /hm?®) i ¥l 5 (HERER AV EEAD 1.5 5, A
UK 202.5 g/hm®) ARG 1wk, TR IR
AT TRERN SRR o
1.3 Hmbl&E

HIRERE S BEPLAE LIS /N XN 8 A UR 4R
8 ~ 12 A H HE A9 b - 3 R 28 I R R AR 5 40 1
bR A VBN IR A S, He
AL L kg, W EAALE, T - 20 CUKAE I
17, FEAsi o

R A AR RN X BE AL B 8 AN S HL O ~
15 em R HZHHEL RGNS, b 1 mm FLART , KBS
HEATRE S AL P o
1.4 #HRETaE

HERRFR ICH T S = HERE  45 20.0 g (HT XLT
+) CEASAIE T, A S0 mL 25 ( 455 FisE
A 20 mL ZER/KIEIER) |, 3 A AR H 1 min, §i®
¥ 30 min, fili%E; 5% 5 H 20mL 2 JE TR % SR B 4l
UE A AU R R AR R O

W RV AW % 250 mL RIS, om
A 50 mL 3 % @ AR, FHIE C %€ 30 mL x 2 YRk
U, 7R IE CObEAH: P F SRR 45 K AH pH {2
3 ~4, FZEHE 60 mL x 3 AL, 28 T0 /K B iR 4
WK G 8 e s 22 0V, AR R &2 T, H B
5% 2 mL, 0.
1.5 HPLC-PDA jllE &4

WA ODS C i 8% 4 (250 mm x 4.6 mm,
5 wm) s AR 25 Cs A VI ZRE) < V(oK) =
30: 70, f4F 5 min—V( ZBiF) : V(7K) =80:20,4k%:
PREF 45 min—V( 2 ) = V(K) =30:70, Lo F R
5 3 min; Ji3#E 0. 6 mL /min; £ ME K 240 nm; #EAE
& 20 plo
1.6 FHEERERRAE S RIREHZHAT

YR AR LS 2 ) o s FH 2 G 7 e T )
FrEfif 25 (1 000 mg /L) , B 2 W o i H &
ERS e 0. 05.0. 1.0.5.1. 0 F15 mg /L [ R 5 br
VWL FE 1.5 T B AN L DAUG T R X6 AH B A S
SR VR PR M AR 2R
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IO it FH Ao il it R ) R A S 4%
20.0 g, 4B 0.01.0. 1.1 mg/kg 3 7K fily
RSB 5 T, 4% 1.4 35 195 3 dE A7 RE 5 AT Ab
PR FE 15 T EAFIE  THE SN RNSCR R X b
e 22

2 HER5IHE

2.1 ZMERE ERE BEERKHR

SRR A g e S e A R 00 S A
A4 R AR OC R, M 7 2y y = 98 870x +
12 217 M3 2504 0. 999 2.

®1 WHREREHEMNTERHRMEKE QHREZR (n=5)

Table 1 The average recoveries, RSD, LOD and LOQ of mesotrione in sugar cane and soil ( n =5)
EATE RS WImsKF - Il ARXT BRI 2 Kt B LOD SEHR 1.0Q
Samples Spiked level /( mg/kg) Average recovery /% RSD /% /( mg/kg) /( mg/kg)
HE 0.01 83 2.2 0. 005 0.01
0.1 84 2.7
1 84 3.4
415 0.01 82 2.8 0. 005 0.01
0.1 83 2.7
1 83 1.9
2001, 8007
600
100 =
E =
. JT 200
e ,f\ oo s Ka
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-100
[V 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
B /B] Time/min it /&) Time/min
2007¢ d
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- 100 100
< 59 o
g8 & <
0 & E 0
Aw
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ff 8] Time/min

200

0 B 10 15 20 25 30 35 40 45 50
fH ) Time/min

=
; (D
(27098
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30 35 40 45 50

ff 18] Time/min

a: SRR 0. 1 mg/L) 5 b: HHESS FIFE M o HBEARIAE L (0. 1 mg/L) 5 d: +3845 FIRESY: e RHEAIMARS(O0. 1 mg/L) o

a: Mesotrione standard( 0. 1 mg/L) ; b: Control blank of sugar cane sample; c: Sugar cane fortified with mesotrione standard( 0. 1 mg/L) ;

d: Control blank of soil sample; e: Soil foritified with mesotrione stand( 0. 1 mg/L) .
E1 mHEERRERE EEMTERRnEILE

Fig.1 HPLC chromatograms of mesotrione standard and its added samples in sugar cane and soil
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i it e 7 e R - v S X e i3 4 )
1 83% ~84% F182% ~83% , FIXTERUEM 2243 5 K
2.2% ~3.4% F11.9% ~2.8% ( W35 1) o R4k &
FEHRERN - A R BR 3454 0,005 mg /kg, 2 i R
$1 0. 01 mg/kg , F54 AR 255% B M7 K i SRk
AT DL 1.
2.2 WHEEMREHREMNZRBRHEMTERNHE
RS

i i R A e e ) 3 B A AR R A g v
(A2 , ) _E AT A S At B A H T 2 AR A
SRR T B /INVE RS NI A 2 ) 21 ~ 28 d, H
5 BA B3k 1) f KA 0.01 ~0.02 mg/kg( WA 2) .
F T 24 7 XA A 5 bt I B R 2 B, e AR
HRIE L A BT s Wl b R 25 R R T AR R R
FLFR B REARAC , AN 20 H e = AR 2558

ik Rl 7 - 4 b 1 SR AR OB ) AR 0. 12 ~
0.17 mg/kg, KFEHI K 12.3 ~14.7 d,jEZ )5 28 d,
WM EE R 9% % LA b T oA 014 ~
0.18 mg/kg, KB 12.6 ~12. 8 d, i Z4 )5 35 d, 4
%3k 96% L) b ( R 2. & 3) . WNFEHATLIEH,
B B R R ) 2R T VG O e 1 2 R T, T A
FEFAAL, Y5312 F i it 5 R A R OK P o e

0.020;
0.016]
0.012}
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0.004]

BB Residue/(mg/kg)
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—— 2010/ %&Guangdong —e— 2010 P§Guangxi
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Fig.2 Residual curve of mesotrione in sugar cane
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Table 2 Statistical parameters for mesotrione dissipation in the soil field conditions

0 Year TG M pig R REL T ik 5 A il
Test site Regression equation r Dissipation rate constant, k Halfdife/d
2010 I 7% Guangdong ¢=0.078 8e 0056 0.943 7 0.056 5 12.3
74 Guangxi ¢ =0.059 4¢ 00542 0.923 9 0.054 2 12.8
2011 J7 7% Guangdong ¢=0.033 6e 070 0.896 7 0.047 0 14.7
75 Guangxi ¢ =0.083 9¢ 05 0.953 4 0.055 2 12.6
= 220 2.4 HEEMEHEMIEPINELKES
2015 20102011 4F ) 4178 15 4F P H H 6
thlo E%E‘iéﬁ}ﬁ%%%iﬁ‘gﬁ%%i%% 10% ﬁ‘ﬁﬁ%ﬂ@lﬂ%ﬁé
5 FUFAR A Ht (A5 %0848 135 g /hm?) Fl e 550 k(A
H 005 B Sy 202.5 g/hm?) S35t 2 1 Uk, ORI H
® . - oy H i i R I 11 5 B A IR T E fEBR 0. 01 mg /kg .

B) kG i) Interval time/d

——2010J7% Guangdong —=—2010 /" F§ Guangxi
—A—2011 7% Guangdong —e—2011 J" 74 Guangxi

3 HEEMETERNRE R SE

Fig.3 Residual dissipation curve of mesotrione in soil
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