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Determination of aflatoxin B1, B2, G1 and G2 in edible vegetable oil by ultra
pressure liquid chromatography-tandem mass spectrometry

LIU Xiao-Mao*, LI Xue-Min, WANG Fei, ZHANG Shou-Jun, YANG Zhi-Wei, CAO Yan-Zhong

(Qinhuangdao Entry-Exit Inspection and Quarantine Bureau, Qinhuangdao 066004, China)

ABSTRACT: Objective To establish a high-quality and efficiency method for the determination of aflatoxin
B1, B2, Gl and G2 in edible vegetable oil. Methods The ultra-pressure liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) was developed. The sample was extracted by ethyl acetate, cleaned up by florisil
solid phase extraction (SPE), separated by C,s column and analyzed by UPLC-MS/MS under multiple reaction
monitoring (MRM) mode via positive electrospray ionization, and the determination of aflatoxin was used ex-
ternal standard method. Results The deteciton limits of aflatoxin B1, B2, G1 and G2 were all 0.04 ug/kg, and
the limits of quantitation were 0.10 pg/kg. The method showed good linearity over the range of 0.1~20.0 pg/L
with relative correlation coefficient of 0.9986, 0.9986, 0.9992 and 0.9996, respectively.The recoveries of afla-
toxin B1, B2, G1 and G2 at spiked levels in the range of 0.1~5.0 pg/kg were79.1%~94.6% with relative stan-
dard deviations of 5.0 %~ 9.6%. Conclusion The method is practical, accurate and sensitive, and it is suitable
for the determination of aflatoxin B1, B2, G1 and G2 in edible vegetable oil sample.

KEY WORDS: ultra pressure liquid chromatography-tandem mass spectrometry (UPLC-MS/MS); aflatoxin;
edible vegetable oil

*BIRES: . , E-mail: fengbuxil23@163.com



514 3
(Aflatoxin, AFT), 1 #MRl5RH%
" ’ 5 M1 =’ 55
, Bl B2 Gl G2 Ml M2 Pl QI UPLC (Waters ); 5500
(21, , (ESI)(Applied
, , Biosystems ); (DIKMA ; 1000
, mg, 6 mL); (Buchi );
o1, ( ) ;
Bl B2 Gl G2 (Fermentek
_ ’ , =99%);
; ; (
, : 22 )
1172 10 mg
: 47.3% : 10" mL ;
(Bl B2 Gl G2 s 1000 mg/L , =20 °C
4 ng/ke, Bl 1.2 HmBRRERSEL
2ughe” 2 g( 0.01 g) 50 mL
20 pg/kg, 10 pg/kg
’ 5g , 10mL :
) , 10 mL
’ ’ 10 mL & 2, vv)
’ 30 mL 99 1 ,
—— , 40 C ., 1mL (a1,
V/V) , 0.2 um ,
(ELISA)¢™ - (HPLC-
FLD)® 91 i [10-14] 1.3 RHEBESRIESEHE
TLC : ACQUITY UPLC BEH C;5(100 mmx2.1
s ; ELISA mm, 1.7 pm); 135 C; : 0.3 mL/min;
, , 0 10 pL; t(A) (1 999) , (B)
; HPLC-FLD : 1 min , 15%B; 1~3min, 15%~

- (UPLC-MS/MS)

80%B; 3~5min, 15%B

(ESD);
; : (MRM);
(IS): 500 V; (AUX) : 0.7 MPa;
(TEM): 450 C; (FP): 150 V;
(DP): 190 V Bl B2 Gl G2



Bl B2 Gl QG2

515

£1 E=HESEBL B2. Gl. GC2HEEETN. EEETFX. AiEREE.
Tablel Quality ions, quantity ions, collision energy, dwell time and retention time of aflatoxin B1, B2, G1 and G2

¥Rt E) . fREERT G

/m/z m/z Y ms /min
Bl 313.1/285.1 ggigggi ;; 50 2.90
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Fig. 3 Mass spectra of aflatoxin B1, B2, G1 and G2 in positive mode
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Table 2 Regression equations, correlation coefficients(r) and linear ranges of aflatoxin B1, B2, G1 and G2

Compound Regression equation r Linear range/(j4g/L)
Aflatoxin B1 Y=354000X+869 0.9986 0.1~ 20
Aflatoxin B2 Y=20700X+1310 0.9986 0.1~ 20
Aflatoxin G1 Y=311000X+908 0.9992 0.1~ 20
Aflatoxin G2 Y=236000X+511 0.9996 0.1~ 20

Y: peak area; X: mass concentration, png/L.

=3
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Table 3 Recoveries and relative standard deviations of aflatoxin B1, B2, G1 and G2 of peanut oil, corn oil, soybean
oil and rapeseed oil (n=6)

/(ng/kg) 1% (n=6)/%
Bl 0.1 05 1.0 5.0 85.2, 86.3, 88.6, 89.5 8.6,7.2,74,6.1
B2 0.1 05 1.0 5.0 84.3, 86.1, 87.9, 90.2 9.5,7.4,6.9,5.0
Gl 0.1 05 1.0 5.0 85.3,87.9,90.2, 93.1 9.2,8.8,7.3,53
G2 0.1 05 1.0 5.0 88.1,89.4,91.6, 94.6 8.4,7.2,6.6,5.9
Bl 0.1 05 1.0 5.0 83.4,85.7,89.7,90.7 7.6,7.0,6.4,5.2
B2 0.1 05 1.0 5.0 86.2, 89.7,90.5,92.1 9.2,7.8,7.1,6.7
Gl 0.1 05 1.0 5.0 84.2,85.6,89.4,91.9 8.2,7.6,7.0,5.4
G2 0.1 05 1.0 5.0 87.4,84.1, 86.5, 89.8 8.6,7.7,7.5,6.5
Bl 0.1 05 1.0 5.0 90.1, 81.2,81.2,89.4 7.9,74,6.3,5.1
B2 0.1 05 1.0 5.0 79.8, 83.2, 84.2, 89.6 8.4,7.8,64,52
Gl 0.1 05 1.0 5.0 81.6, 82.9, 87.7,91.0 8.7,7.2,7.2,6.8
G2 0.1 05 1.0 5.0 81.4, 82.6, 87.0, 92.2 7.8,6.9,6.5,5.7
Bl 0.1 05 1.0 5.0 81.4,82.7, 86.9, 90.4 9.6,7.8,7.6,6.2
B2 0.1 05 1.0 5.0 82.7, 83.0, 89.8, 93.3 7.6,7.6,6.7,6.2
Gl 0.1 05 1.0 5.0 82.1, 86.4, 87.0, 94.1 7.4,7.6,6.3,5.9
G2 0.1 05 1.0 5.0 80.9, 84.4, 85.0, 92.5 8.9,8.4,7.6,5.8
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