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Determination of cyclohexanediones herbicide residues in rice
CHEN Li",YANG Chang-zhi*, CHENG Yang? LIU Yong?, WU Yan?
( 1. Harbin Fry Breed Experimental Station, Harbin 150046, China; 2. Heilongjiang
Entry & Exitlnspection and Quarantine Bureau, Harbin 150001, China
Abstractor: A method has been developed for the determination of cyclohexanediones herbicide residues in

rice. The cyclohexanediones herbicide residues in the test sample are extracted with acidic acetonitrile by means of
high speed homogenization. The residues is cleaned up by primary secondary amine PSA , octadecylsilane ODS
and graphitized carbon black. The residues is determined and confirmed by LC-MS/MS, using external standard
method. The liner range was 0.0025~0.100pg mL™" for cyclohexanediones herbicide. The correlation coefficients
were 0.9947 ~0.9992 for the eight cyclohexanediones herbicide. The average recoveries of cyclohexanediones
herbicide in spiked samples ranged from 73.2%~107.0%, and the relative standard deviations were between 5.14%
~10.15% at spiked levels of 0.005 ~0.050mg -kg . The limit of detection was 0.005mg *kg ' for the eight
cyclohexanediones herbicide.
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1
1 Tab.1 Gradient program of mobile phase
/min 0.02% 1% /%
1.1 025 60 40
N N NaCl C. 120 60 40
1.60 40 60
R. MgSO, AR, 650C  4h 00 20 o
120~400 y m N- 3.00 20 80
PSA 40~100p m 4.50 20 80
ODS 40~100y m 5.00 60 40
Clethodim ,CAS:99129-21-2, 600 60 40
99% Tepraloxydim CAS 149979- 41 2 8 \
-9, 99% Cycloxydim ,CAS

101205-02-1, 93.5%
Tralkoxydim ,CAS 87820- 88-0,

935% Alloxydim- sodium CAS 55635-13-7,
98% Profoxydim- lithium ,CAS
139001-49- 3 98.5%
Butroxydim ,CAS138164-12-2 99%
Sethoxydim CAS 74051- 80-2
99%: Sigma - Aldrich
100mL
100y g-mL"
2.5mL  50mL
5.0p g-mL"!
- / ESI
1.2
1.2.1 ACQUITY UPLCBEH Cjg
50 mmx 2.1 mm i.d. 1.74 m :
1 0.25 mL-min""' 30C
S5u Lo
1.2.2 : ;
110C :550L-h"',N;;

350°C; 50L-h ! ,N; :0.33Pa,
Ar 2 99.999%; :3.0kV;
Y N 20

Tab.2  MRM transitions of p recursor/product ion for
qualitative and quantitative analysis, cone voltage collision

energy of 8 cyclohexanediones herbicide

fm 7' fm- 7' N N
342.4/166.1  342.4/250.3 342.4/2503 2,2 21, 14
342412503 324.7/266.5 266.5/324.7 23,23 21,12
326.4/1802  326.4/280.3 326.4/280.3 20, 20 2, 13
360.2/164.1  360.2/268.3 360.21268.3 24,24 19,13
32831781 328312822 328.3/178.1 12, 12 20, 11
4004/138.1  400.4/354.3 400.4/354.3 28, 28 8,15
33031379 330.3/284.2 330.3/284.2 24,24 4,12
466.2/180.2  466.2/280.3 466.2/280.3 25,25 2,15
1.3
5g 00lg 50mL
10 mL
30s, 15min, MgSO, 3g.NaCl 1g.
g 1% 15mL
10000 r-min™! 2min 4000 r-min’ 5 min,
25 mL o 1%
10mL , 25mL
o
8mL 15mL
MgSO, 300mg.PSA250mg  ODS
500mg 10mg
2min 40001 *min"' Smin,
SmL 15mL
60°C 60%
1.OmL  0.22um — /

2.1
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NPD FPD
SN 0596- 1996 Cie )
FPD ACQUITY UPLC BEH Cj 50mmx 2.1
mm id ,1.74 m ACQUITY UPLC BEH Phenyl
0.04mg-kg", 50mmx 2.1 mm id ,1.7u m
0.01 mg-kg' ° 5 ACQUITY UPLCBEH Cyg
GB/T19648- 2006 .GB/T19649- 2006 .GB/T19650- 20 ACQUITY
06 GC- MS N N N UPLCBEH Phenyl o
4 - N
0.025 mg-kg' 0.01 mg-kg' pH 3.0 - .0.1% - .0.1% -
o GB/T20769- 2006 .GB/T20770- 2006 o - . pH
GB/T20772- 2006 LC- MS/MS 30 -
N N \ N 0.1% - J0.1% -
, 0.01 mg-kg'
0.01 mg-kg's 0.1% -
LC LC-MS/MS 0.1% - o
o LC- MS/MS
0.005 mg-kg" 0.1% 0.02%
“ 0.0lmg-kg"” .
2.2 0.02% - °
Y 2.5
pka<5.91, 8
Anastassiades  Lehotay QuEChERS ,
quick .easy . cheap.effective. rugged safe 5u L,
1%HACc , N N
o 3.
3
2.3 Tab.3  Retention time, linear relationships,detection limits of
cyclohexanediones herbicide
QuEChERS, t /min r LOD
2002~2005 100 gl ke
283 0.0025~0.1000 A=1254.2C+521.5  0.9996 5
340 0.0025~0.1000 A=1261.5C+4943  0.9996 5
) AQAC 381 0.0025~0.1000 A=2130.3C+2366.8 0.9989 5
2007.01 o PSA primary secondary amine, 389 0.0025~0.1000 A=1180.5C+4815 09973 5
p 4.05 0.0025~0.1000 A=1473.1C+1822.9 039985 5
N Cys 4.08 0.0025~0.1000 A=697.2C+1075.1  0.9980 5
o PSA  Cgi 417 0.0025~0.1000 A=3319.7C+6164.2 0.9978 5
PSA 250 mg C 483 0.0025~0.1000 A=1917.5C+20749 09986 5
500 mg , 2.6 N
PSA 250mg  Ci;; 500mg, 3 N
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4, 100 Profoxydim 4.83
% 19355
4 N n=10 0 R RARRRERLSSR RS aaa
, _ o 1.00 2.00 3.00 4.00 5.00
Tab.4 Recoveries and relative standard deviations of Tralkoxydim
417
cyclohexanediones herbicide in pig meat n=10 compound 1(‘))/003 09 . > 309 3 40%
0 . T T T . T T T T T
/u grmL! 1% RSD/% 1.00 2.00 3.00 4.00 5.00
5 75.20~101.00 9.72 - Butroxydim 408
10 81.30~103.80 8.93 ‘%3 043 143 134 280312378 h 5.62
50 77.04~102.64 10.16 U100 200 300 400 500
5 76.80~101.00 7.59 ™ Sethoxydim 405
10 75.60~101.40 8.24 "d 252 308337377 ]\
e RS I RS B AU L U | R IR
50 80.52~102.14 9.95 1.00 2.00 3.00 4.00 5.00
5 76.40~102.20 8.20 - Clethodin 38
10 81.70~107.00 9.16 0/83....0?’?9.95...1;‘,‘7....| IIIII L, ?1218%.400.4’82"
50 79.40~102.20 973 1.00 2.00 3.00 4.00 5.00
5 76.40~105.00 9.42 100 Cycloxudim . 38l
0 1.52
10 75.90~94.10 6.76 ”’W.???‘%?TW?..5...2.9‘.‘2.1.‘2..17.2.?‘%3.1.4.. A
50 73240458 1015 1.00 2.00 3.00 4.00 5.00
Alloxydim 340
5 84.00~103.60 8.30 100 5
% lp0les 1161 g 335L483 80 554
10 88.20~103.20 5.14 (\E T = = = ;
50 I 619 1.00 2.00 3.00 4.00 5.00
: 283
~ 100 Tepraloxydim
150 8836 1020:9085;160O i?i 63 Dox L 2L B3 X
' ' ' 100 200 300 400 500
50 79.46~100.62 6.19
1
5 78.60~102.20 5.94
10 81.20~104.20 784 Fig.1 MRM chromatogram of the cyclohexanediones standard
50 87.12~103.76 8.20
5 82.20~104.20 6.45 3
10 74.20~101.00 8.24
50 78.76~94.84 8.47 QuEChERS
4 8 B
5~50g-kg' 70%~ ’ ’ ’
120% 15% > >
) L . QuEChERS
b
o
70%~120%
15% 5.0u g-kg!
o
1 } 7. 200241 6 :
46.
2 . T, 199130 1 :48-50.
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