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Dissipation residues and risk assessment of metconazole in wheat
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Abstract: In order to evaluate the residue behavior and dietary intake risk of metconazole applied to
wheat the residual trial of metconazole in wheat were carried out in Beijing Anhui and Heilongjiang
provinces. A new method was developed to determine the residue of metconazole in wheat. The risk
assessment to different populations based on data of terminal residues in wheat was investigated. The
samples were extracted with acetonitrile purified by florisil SPE column and determined by gas
chromatography coupled with nitrogen phosphorus detector ( NPD) . At fortified levels of 0.02 —
10 mg/kg recoveries of metconazole in wheat and straw were between 81% - 101% with RSD of
2.14% -9.10% . The limits of quantification ( LOQs) were 0.02 mg/kg in grain 0.04 mg/kg in
straw. The results indicated that the dissipation of metconazole in straw fitted to the first order kinetics
with halfdives of 4.9 -7.3 days. At harvest period the highest residue of metconazole in grain was
0.037 mg/kg which was lower than the maximum residue limit ( MRL 0. 15 mg/kg) set by the
United States and European Union. The risk quotients ( RQs) were between 0.001 - 0.002 for

1201501 26; 120150342
: ( Author for correspondence)

E-mail: 1fm2000@ cau. edu. cn



308 Vol. 17
different populations in China which indicated its low risk in wheat.
Keywords: metconazole; wheat; dissipation; residue; risk assessment
( metconazole) 10 g (
(1RS 5RS; 1RS 5SR) 5H 4- )2 2- 4- 0.01 g) 50 mL 20 mL
(1HA 2 4- -H1- ) I min 15 min, 6 g
20 90 1 min 3 000 r/min 5 mino
N 10 mL. 100 mL 35 C
! o o
\ 58 (
( MRL) 0.15. 0.0l g) 200 mL 10 mL
0.15 0.2 mg/kg 40 mL 15 min,
MRL o 6 g 50 mL
1 min 3 000 r/min 5 mino 20 mL
: 100 mL 35 C .
i 3‘ ! > 1.2.2
- 5 mL V( ) V( ) =10:90
(GCMS) **7 . - (GC-MS/ ; 10 mL
MS) ’ - ( HPLC-MS/ 20 mL
MS) *° 4 o 30 mL 35 C
o 2.5 mL o
- ( GCNPD) 1.2.3 GC-NPD Agilent HP-5
(30 m x0.32 mm x0.25 pwm) ; 1120 C
1 min 25 °C /min 280 C
5 mino. 280 C;
MRL o 3 mL/min; 340 C;
1 3 mL/min 60 mL /min; 2 uL;
1.1 7. 65 min,
Agilent 7890A 1.2.4 o
( Agilent ) ; KQ-600 0.027 0 g( 0.0001¢g) 25 mL
( ) ; SC3612 1074.6 pg/mL
( ) EYELA 5.2.5.1.0. 5,
0SB=2000 ( ) 0.25.0.1 0.04 pg/mL
AL2044C d=0.001 g SPN202F d =0. 01 1.2.3 o
( - ) CNW- (x mg/L) (¥)
CA3755 (1 g/6 mL o
) o 1.2.5
( metconazole) ( 99.5%) o
Dr. Ehrenstorfer Gmbh 1 50% : 0.02.0.15
( metconazole SOOWDG) . 1 mg/kg 0.04.0.15.5 10 mg/kg
( ) o 5 .
1.2 GC-NPD
1.2.1 (RSD) .



No.3 309
1.3 ()
N (x mg/L) y =
o 30 m’ 70.721 8x-0.925 3 r=0.999 6.
3 o 3
o 50% (LOD) 0.005 0.01 mg/kg-
( ) 45~90 g/hm’. ( LOQ) 0.02
1.3.1 0.04 mg/kg-
2 ( 2.2
180 g/hm?) I . ( 1 ;
2h 1.3.5.7.10.14.21.30.45 d ( )
1 kg -20 C 81% ~101%
o RSD  2.1% ~9.1% o
1.3.2 ( o 1
90 g/hm?) 1.5 (135 g/hm?)
2 3
7 d 1421 284 ! (n=3)
Table 1  Recoveries of metconazole in different
’ samples at different levels (n =5)
-20 C
o Saumples SPiked level! Average ‘
1.4 (mg/kg) recovery /% RSD /%
( 1 ) 0.02 98 5.5
( 2) . Wheat grain 0.15 0 6.6
EED =( CRL x F,) /bw (1 1 94 9.1
RQ =EED/ADI (2) 0.04 97 6.4
: EED ( estimated exposure dose) Wheat straw 0.15 81 4.4
mg/kg bw; CRL ( calculated residue level) 5 94 4.7
mg/kg; F,( food intake) 10 101 2.1
kg; bw kg; RQ ( risk quotient) ;
ADI ( acceptable daily intake) 2.3
mg/kg bwo RO >1 N 3
i RQ <1 ( 2
8 o
4.9~7.3 d. 10 d
2 86% 7d 90%
2.1 . 3 o
0.04 ~ 10 mg/L
2
Table 2 Dissipation of metconazole in wheat straw
Location Dynamics equation Correlation (:()Eefrf)icienl Halfdife/d
Beijing ¢, =1.498 6e O 11O -0.919 8 6.2
Anhui province ¢, =1.540 70098 -0.862 3 7.3
Heilongjiang province ¢, =6. 546 4% 1422 -0.989 2 4.9
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A. (0.04 mg/L) ; B. ; C. (0.04 mg/kg); D. VE. (0.02 mg/kg) -
A. Standard of metconazole (0.04 mg/L); B. Blank of wheat straw; C. Wheat straw sample with 0. 04 mg/kg metconazole;
D. Blank of wheat grain; E. Wheat grain sample with 0. 02 mg/kg metconazole.
1

Fig.1 Chromatogram of metconazole standard and difference sample of wheat straw and wheat grain

2.4 28 d <0.02 ~0.022 mg/kg.
3, 14 d
<0.02 ~0.037 mg/kg; 14 d (STMR) 0.02 mg/kgs
21 d <0.02 ~0.024 mg/ke;
3
Table 3 The terminal residues of metconazole in grain
( ) Terminal residue/( mg/kg)
Location Dosage a.i. /( g/hm?) Times 14 d 21 d 28 d
) 2 <0.02 <0.02 <0.02
Beijing 3 0.021 <0.02 <0.02
135 2 <0.02 0.020 0. 022
3 <0.02 0.024 <0.02
90 2 <0.02 <0.02 <0.02
Anhui province 3 0.037 <0.02 <0.02
135 2 <0.02 <0.02 <0.02
3 <0.02 <0.02 <0.02
90 2 <0.02 <0.02 <0.02
Heilongjiang province 3 <0.02 <0.02 <0.02
135 2 <0.02 <0.02 <0.02

3 <0.02 <0.02 <0.02
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2.5 °
)
"0 (F) - ( EED) (ROQ)
4,
ADI
0. 048 mg/kg bw " CRL 0.001 ~0. 002 1
0.02 mg/kg (1) (2)
4 N
Table 4  Average intake of wheat EED and RQ for different population in China
12 13
Age Sex Body weight/kg Average intake of wheat product/( g/d) EED /( mg/kg bw) RQ
2~3 Male 13.2 65.7 0. 100 0. 002
Female 12.3 53.9 0. 088 0. 002
4~6 Male 16. 8 81.8 0. 097 0. 002
Female 16.2 84.0 0. 104 0. 002
7 ~10 Male 22.9 99.7 0. 087 0. 002
Female 21.7 99.7 0. 092 0. 002
11 ~13 Male 34.1 126.0 0.074 0. 002
Female 34.0 117.1 0. 069 0. 001
14 ~17 Male 46.7 151.8 0. 065 0. 001
Female 45.2 134.8 0. 060 0. 001
18 ~29 Male 58.4 175.5 0. 060 0. 001
Female 52.1 133. 1 0. 051 0. 001
30 ~44 Male 64.9 166. 8 0. 051 0. 001
Female 55.7 136.7 0. 049 0. 001
45 ~59 Male 63. 1 159.2 0.050 0. 001
Female 57.0 133.5 0. 047 0. 001
60 ~69 Male 61.5 151.5 0. 049 0. 001
Female 54.3 122.7 0. 045 0. 001
>70 Male 58.5 123.6 0. 042 0. 001
Female 51.0 95.4 0. 037 0. 001
3 (0.15 mg/kg)
N MRL
4.9 ~7.3 do N
50%
90 g/hm*)
1.5 135 g/hm?) MRL

0.037 mg/kg
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