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Optimized detection method for chlormequat and mepiquat in cotton seed
oil and its by-products using high performance liquid
chromatography-mass spectrometry
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(1. Xinjiang Agricultural Vocational Technical College, Changji 831100, China; 2. Xinjiang Chalkis Natural Plant
High-Tech Institute, Urumqi 830088, China)

ABSTRACT: Objective To establish a detection method of chlormequat and mepiquat from cottonseed oil
and by-products by high performance liquid chromatography-mass spectrometry (HPLC-MS/MS). Methods
The samples were extracted by water or containing 40% acetonitrile (v:Vv) buffer solution, and purified by 0.22
um filter membrane, and separated in Agilent ZORBAX RX-SIL column (100 mm><3.0 mm, 1.8 pm). The mo-
bile phase was divided into A solution with 0.2% formic acid +10 mmol/L ammonium acetate aqueous, B solu-
tion with methanol, to elute of a flow rate at 0.4mL/min. Electrospray ionization in the positive ion mode (ESI"),
multiple reaction monitoring mode (MRM) detection. Results It showed there was a good linearity in the
range of 0.2~0.5 pg/L for chlormequat and mepiquat, the recovery of standard addition was 92.2%~98.7%, the
relative standard deviation was 1.9~6.7% in 1, 5, and 10.0mg/kg levels. Conclusion The method could better
meet the test requirement in sensitive, accurate, and the recovery rate.
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30g 10 mL ,
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3 mL 3 , ’ ’ 3
5mL, 0.22 pm ) 2:3,
20 ’ Viv) - (2:3, viv) R
3 2, 30 min
30 g 50 mL , 40%
(viv) 30 mL, 1h 1 min, ( 2)
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0.22 um ] ’
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1 4
24 HEFH :
241 EsH ,
: Agilent ZORBAX RX-SIL (100
mmx3.0 mm,1.8 pm); A 0.2% +10 ,
mmol/L , B ; : 0.4 mL/min; ,
:40°C; :5uL - -
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*1 BHR. HBHERE MSIMS RESE
Table 1 Chlormequat and Mepiquat chloride MS/MS analysis parameters
Fragmentor/V Precursorion(m/z) Production(m/z) Collision energy/V
Chlormequat ( ) 120 122 58%* 30
Mepiquat chloride ( ) 63 20
120 114 98* 30
58 30

*quantitative production
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F 2 AREREUATIARBBIR LR (EER)
Table 2 Comparison of the extraction effect from different extraction solvent (peak area)

14316 4752 5230 318 1586 37235
18189 6340 12437 952 1654 37593
- 18591 6749 27699 3075 1695 37706
- 18013 6712 20594 2024 1636 37719
X101 12 1 2,3 x)0 211 )13 X101y 12 23
a b c
4
3t 3
2 3 2
2 2
2
1 | 2 1
02t 0.2 0.2
02 1 2 3 4 48 02 1 2 3 4 48 02 1 2 3 4 48
102 x10°
Y 12 203 75 !
d 6 ¢
3
, 45
2.5 1 3
L5
1.7 0.25
02 1 2 3 4 48 02 1 2 3 4 43
1 10.0 umol/L 4 (1. ;2. )
a.10.0 umol/L ; b, ;C. 5 d. ;€.

Fig. 1 Total ion chromatogram of 10.0 umol/L mixed standard solution and 4 samples in chlormequat and mepiquat
(1.chlormequat 2. mepiquat)
a.10.0 ppb mixed standard solution of chlormequat and mepiquat; b.cotton seed hulls; c.Cottonseed meal; d.Cottonseed oil; e.Mushroom

3 BHE. BUREI4HERPOKESTRE. HXRY. QEHRFIEER
Table 3 Linear equations, correlation coefficient, LOD and LOQ of chlormequat and mepiquat chloride in 4 matrixes.

r LOD/(ng/L) LOQ/(ug/L)
Y=1038.6X+224.7 0.9991 0.2 0.5
Y=1135.4X-92.2 0.9993 0.2 0.5
Y=836.2X+83.4 0.9990 0.4 1.2
Y=967.5X+122.5 0.9995 0.2 0.6
Y=1102.9X-44.7 0.9991 0.2 0.5
Y=1010.6X+111.7 0.9992 0.2 0.5
Y=1219.7X-62.5 0.9994 0.2 0.5

Y=1196.2X+89.7 0.9989 0.2 0.5
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Table 4 Recoveries and precision of chlormequat and mepiquat in 4 samples (n=5)

1.3

X),

(LOD)

fimgkeg) 1% RSD/% [mgkg) 1% RSD/%
1.0 97.2 3.4 1.0 95.8 2.7
5.0 98.7 22 5.0 97.3 3.5
10.0 96.3 3.1 10.0 97.8 1.9
0.1 95.2 52 0.1 97.5 32
0.5 96.9 3.6 0.5 95.3 3.8
1.0 97.3 32 1.0 97.2 2.6
0.1 92.2 6.7 0.1 94.4 4.4
0.5 94.8 5.3 0.5 94.7 3.8
1.0 93.4 42 1.0 96.2 3.5
0.1 98.6 2.1 0.1 972 2.8
0.5 101.2 2.9 0.5 95.8 34
1.0 95.7 34 1.0 97.9 2.3
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Table 5 Content of chlormequat and mepiquat in 3 samples (n=4)

/(mg/kg) /(mg/kg)
1 8.60 3.65
2 6.46 432
3 4.37 1.90
4 2.88 3.56
5 2.25 4.11
1 0.58 0.22
2 0.32 0.26
3 0.11 0.16
4 0.24 0.37
5 0.22 0.41
1 0.013 0.29
2 0.068 0.47
4 é:él: 'i,/e mice [J]. Reprod T?xicol, 1999, 13: 399-404.
[3] Sorensen MT, Danielsen V. Effect of the plant growth regulator,
HPLC-MS/MS chlormequat, on mammalian fertility [J]. Int J Androl, 2006, 29:
129-132.
[4] Hagemeister H, Kuhla S, Langhammer M, et al. Study of the in-
> fluence of chlorochorine chloride (CCC. chlormequat) on se-
1.0 5.0 10.0 mg/kg 3 lected fertility parameters in lab mice [J]. Schrift Bundes Ernae-
92.2%~98.7% , hrung Landwirtsch Forsten Reihe A Angewandle Wissenschaft,
1.9%~6.7% R 1999, 483: 207-210.
[5] Andersen HR, Anderson A. Environ. Comparison of short-term
estrogenicity tests for identification of hormone-disrupting
’ chemicals [J]. Environ Health Prospect, 1999, 107(Supply 1):
89-108.
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