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Determination of 3-nitropropionic acid in sugarcane by high liquid
chromatogr aphy-tandem mass spectrometry

YUE Ya-Jun", HUANG Ting

(Luohu Center for Disease Control and Prevention, Shenzhen 518020, China)

ABSTRACT: Objective To establish a method for the determination of 3-nitropropionic acid (3-NPA) in sugarcane
by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods Samples were
extracted with acetonitrile, cleaned by solid phase extraction column of Sep-pakan NH,, separated by the column of
Merck seQuant™ Zic-Hilic (150 mmx2.1 mm, 5 ym) with 10 mmol/L ammonium formate-0.1% formic acid and
acetonitrile as mobile phase for gradient elution, and detected by HPLC-MS/MS with the mode of electrospray
ionization (ESI-). Results 3-NPA had a good linear relationship in the range of 0.005~0.1 mg/L with the correlation
coefficient of 0.9994, and the regression equation was Y=4.48X+46.72. The limit of detection was 0.0036 mg/kg,
and the limit of quantification was 0.0119 mg/kg. The average recoveries spiked at 3 levels of 0.02, 0.08 and 0.1
mg/kg were 80.0%~96.8% with relative standard deviations of 1.90%~8.69% (n=6). Conclusion The established
method is rapid, sensitive and accurate, which is suitable for the determination of 3-nitropropionic acid in sugarcane.
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1 5 &
3- (3-nitropropionic acid, 3-NPA)
3-NPA ,
3-NPA (-4
[5-71
[8.9]
,2 3
3-NPA (half lethal dose, LDs;) 50 mg/kg
to.iy, 3_NPA
3-NPA 2l
) [13-15]
> ; ,  3-NPA
WST 10-1996
[16]
3-NPA, - 3-NPA
, 3- (3-NPA)

2 HRST®

21 EF5R
Agilent 1200 series LC-MS/MS Triple Quad (QQQ)
6410B ( ), 3K30
( Sigma ) Turbo Vap II (
) Sep-pak (500 mg/3 mL, Waters )
(Merck, ) (TEDIA, )
(Alfa Aesar, ) ( ,
) 3-NPA( 97.0%, Sigma )
( ) ( «C )

Biotage

)
22 ZTWHE
2.2.1 AR BT
3-NPA 10.0 mg,
10 mL N N

1.0 mg/mL , 47T

3-NPA : 10 puL
10 mL 95% , 1000

7
ng/mL
222 MEEMH
1
Merck seQuant™ Zic-Hilic (150 mmx2.1 mm,
5 um) 0.4 mL/min, A: 10 mmol/L
-0.1% s B: 95% ; 40 C; 5
pL; 1
1 BEERER
Tablel Gradient elution program
(min) A(%) B(%)
0.00 5.00 95.00
4.00 95.00 5.00
4.1 5.00 95.00
7.00 5.00 95.00
6)
(multiple reaction monitoring |,
MRM) 350 C, 10 L/min,
38.0 psi; 3-NPA 2;
3-NPA 1~2

%2 3-NPA B MRM Ri&&#
Table2 MRM parameters of mass spectrometry of 3-NPA

(m2) (m2) (eV) )
3-NPA (ESI-) 1180  46.0 5.0 70.0
223 Hobara
(1)
2g 50 mL s 10 mL
s 30 min 10 min s
()
3 mL 95% s 5 mL
, 4 mL 10% , 3 mL 10%
> > 55°C
,  95% 1 mL
3)
2.2.2
( +20%)
3-NPA
CxV
X=——— xf

- 1000xm
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x10%- Scan (0.042-0.108 min, 9 scans) 10 ppm scan.d
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Fig. 1 Primary mass spectrogram of 3-NPA
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D X— 3-NPA (mg/kg); C— - 0
3-NPA (ng/mL); V— (mL), f— 44.8% 69.5% 603% 17.1% -
(f=2) 10% 3-NPA , ,
2.2.4  FJRAaAT AR B £ 49 Be k) 69.5% - 10% , 3-NPA
)]
6 2¢g 50 mL , 323 FRRVRE 8 ROK- T BRIz AT TAE RS 2T 3-
10 mL 1000 ng/mL 0 10 ARG
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2g , >
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23 SIRBTHGEN 322 A0
, 10% -
5 5 5
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g ) 0.005~0.1 mg/L,
Cis 3-NPA Y=4.48X+46.72, r0.9994
> BEH Ciyg ; BEH Cis SIN=3 (limit of detection, LOD),
Merck seQuant™ Zic-Hilic (150 mmx2.1 mm, 5 pm) SIN=10 (limit of quantification, LOQ)
, LOD LOQ 0.0036 mg/kg 0.0119 mg/kg
s > 6 50 mL , 3 2 g
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xR 3 FEEWERRIEEE(n=6)
Table3 Recoveriesand RSD (n=6)
(mg/kg) (mg/kg) (%) RSD(%)
0.02 0.01601 80.0 6.96
0.08 0.07204 90.0 8.69
0.1 0.08961 89.60 4.0
0.02 0.01666 83.31 4.89
0.08 0.07316 91.45 3.70
0.1 193.67 96.83 1.90
R4 HESRER
Table4 Resultsof samples
3-NPA (mg/kg) 3-NPA (mg/kg) 3-NPA (mg/kg)
0.0054 0.0050 0.091
0.0032 0.0081 0.010
0.0044 0.0080 0.12
0.0044 0.0079 0.13
0.0050 0.0087 0.12
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