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Simultaneous determination of aflatoxins B,, B,, G,, G, in beer by pre-column derivatization
ultra-performance liquid chromatography with fluorescence detector
ZHAO Jian, CHENG Li, HU Li-li, HE Jian, ZHOU Chun-yan, GAN Yuan
( Chongging Center of Disease Control and Prevention, Chongqing 400042, China)

Abstract; Objective A method of pre-column derivatization ultra-performance liquid chromatography with fluorescence
detector was developed for simultaneous determination of aflatoxins (AFB,, AFB,, AFG, and AFG,) in beers. Methods
The aflatoxins were extracted from beer samples by acetonitrile and cleaned up with multifunctional purification column to
remove the matrix interference. The purified solution was concentrated and dried with nitrogen. After derivatized by
trifluoroacetic acid, the aflatoxins were separated by reverse liquid chromatography (T3) with gradient elution and detected
by fluorescence detector (FLD). Results The linear ranges of each compound were wide, and relative coefficients were
between 0.999 2 and 0.999 6. The recoveries were within 90.47% -108. 17% , and the relative standard deviations
(RSDs) were between 0.97% -8. 13% . The limits of detected (LODs) of 4 aflatoxins were 0. 05, 0. 02, 0. 08 and 0. 02
wg/kg in beers, respectively. Conclusion The established method was sensitive, selective, accurate and simple for the
simultaneous determination of aflatoxins in beers.
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Table 1  Concentration of AFB,, AFB,, AFG, and AFG,
ey I 2 5 () i
AFB, 0 0.3 0.6 1.2 3.0 6.0 9.0 12.0 18.0
AFB, 0 0.15 0.3 0.6 1.5 3.0 4.5 6.0 9.0
AFG, 0 1.2 2.4 4.8 12.0 24.0 36.0 48.0 72.0
AFG, 0 0.3 0.6 1.2 3.0 6.0 9.0 12.0 18.0
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i 5 pl; i 0. 3 ml/min,
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Figure 1  Influence of acetonitrile concentration to the

aflatoxins extraction efficiency
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Table 2 Program list of elution

B ] PR Y 1 LAY 2 b IR 5
i i
Jmin s gk ol 4k 2l 4k OiE gk
/% /% /% /% /% /% /% /%
0 23 77 23 77 24 76 25 75
3.8 23 77 23 77 24 76 25 75
3.9 23 71 30 70 33 67 35 65
9.0 23 77 30 70 33 67 35 65
9.10 23 77 23 77 24 76 25 75
12.0 23 77 23 77 24 76 25 75
a i “ VLT 4
| R 3
Y 2
L VR 1
0.00 1.00  3.00 500 7.00 9.00 11.00 13.00 15.00
t/min
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Figure 2 Chromatograms of 4 elution programs
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Chromatogram of beer sample and spiked sample
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Table 3 Linearity, LODs and LOQs of 4 aflatoxins

ey AAEE SH T /HEUQ/% LOD LOQ
/(ng/ml) Br /(pgkg) /(ng/kg)
AFB,  0.30~18.0 y=275369x-7448.6  0.999 3 0.05 0.15
AFB,  0.15~9.0 y=351084x +10 190 0.999 2 0.02 0. 06
AFG,  1.20~72.0 y=105319x-6493.3  0.999 6 0.08 0.24
AFG, 0.30~18.0 y=167821x +19 793 0.999 5 0.02 0.06
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Table 4 Levels of standard addition

. WA AFB AFB AFG AFG

WERR W T ‘ : ‘ .
/pl o /(pg/kg) /(pe/kg) /(peg/ke) /(pe/ks)

I% K- 20 0.6 0.3 2.4 0.6
K 150 4.5 2.25 18.0 4.5
1R 7K 600 18.0 9.0 72.0 18.0

o RRIRAREE 25 7 AFB, 30 ng/ml AFB, 15 ng/ml AFG, 120
ng/ml AFG, 30 ng/ml
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Table 5 Recoveries of 4 aflatoxins
R A% 7K - HofindR K F = AR AKF

L& /(png/kg) /(pg/kg) /(pg/kg)

] i RSD Bl RSD [lgZE  RSD
AFB, 103. 50 5.12 96.77 8. 13 92.09 0.97
AFB, 94.72 3.12 105. 12 4.33 102. 69 4.22
AFG, 97. 00 1.53 94.51 2.56 90. 47 5.13
AFG, 106. 75 7.21 102. 33 4. 15 108. 17 7.01
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Table 6  Concentration of 4 aflatoxins in beer samples in Chongqing market
i il AFB, AFB, AFG, AFG,
e 513 RVERY AR I 22 Al (T R ) RS OAMRRE R T <0.05 <0.02 <0.08 <0.02
EEINTE 3]

1L 3 A [ B2 1958 (T ) (1958 (WFdE M%) <0.05 <0.02 <0.08 <0.02
i ali A K <0.05 <0.02 <0.08 <0.02
HE T FOR I <0.05 <0.02 <0.08 <0.02
[E: I NEN-AQUE I3 <0.05 <0.02 <0.08 <0.02
w1 o AR IR |k 4l A <0.05 <0.02 <0.08 <0.02

I IR INFE K FET <0.05 <0.02 <0.08 <0.02
WAl WE R ] L € B Rl <0.05 <0.02 <0.08 <0.02
VIR T3 A b R 2R W <0.05 <0.02 <0.08 <0.02
B B <0.05 <0.02 <0.08 <0.02
PR S B WY <0.05 <0.02 <0.08 <0.02
(EE XY A7 97 4 ) S e <0.05 <0.02 <0.08 <0.02
IS 2y 2B Y <0.05 <0.02 <0.08 <0.02
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