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Determination of aflatoxins in nuts by high performance liquid chromatogra-
phy coupled with post-column photochemical derivatization

WANG Gui-Ling*, ZHANG Yan-Yan, LI Lin-Lin, ZHANG Wei-Wei

(Fuyang Institute of Product Quality Supervision and Inspection, Fuyang 236000, China)

ABSTRACT: Objective To establish a high performance liquid chromatography (HPLC) coupled with
post-column photochemical derivatization method for the determination of the aflatoxin B1, B2, G1, and G2 in
nuts. Methods The sample was tested by HPLC with fluorescence detector after being extracted from metha-
nol-water (70:30, v/V), purified by immunoaffinity chromatography column of aggregated aflatoxin, separated by
LaChrom C,4 chromatographic column, and derived from post column photochemical derivative reactor. The con-
tents of aflatoxin B1, B2, G1, and G2 in nuts were measured using peak area external standard method. Results
The calibration curves showed a good linearity in each concentration range with correlation coefficient greater
than 0.999. The limits of detection (LODs) were 0.10, 0.05, 0.10, and 0.05 pg/kg for the aflatoxins B1, B2, GI,
and G2 in nuts, respectively. The recovery rate was within 77.5%~109.8% at three adding levels with the relative
standard deviation (RSDs) of 1.43%~2.71%. Conclusion This method is sensitive, accurate and precise which is
in accordance with technical standards of the aflatoxins detection. It is proper for routine detection of the aflatox-
ins B1, B2, G1, and G2 in nuts.
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Fig. 1 The chromatograms of aflatoxin B;, B,, G; and G, under different emission wavelength (Em)
(1: Gy; 2: Gy; 3: B,; 4: B))

(1: AFTG,; 2: AFTGy; 3: AFTB,; 4: AFTB,)
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The chromatogram of aflatoxin B}, B,, G, and G, separated by BDS HYPERSIL C;5 column
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Fig. 3 The chromatogram of aflatoxin By, B,, G, and G, separated by CNW Athena Cg column
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Fig. 4 The chromatogram of aflatoxin B;, B,, G; and G, separated by LaChrom C;g column

(1: Gy; 2: Gy; 3: B,; 4: B)
(1: AFTGg; 2: AFTGq; 3: AFTB,; 4: AFTB))
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Fig. 5 The chromatograms of nut sample (a) and nut sample fortified with aflatoxin B;, G; and B,, G, at 8 and 2 ug/kg (b)
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Table 1 Regression equations, linear ranges, correla-
tion coefficients (r) and limits of detection (LODs) of afla-
toxin B4, By, G; and G,

LOD
(ug/L) r (ng/kg)
B, Y=91980X +19070  0~20.0 0.9995 0.10
B,  Y=231000X - 8409 0~5.00 0.9997 0.05
Gi Y =55760X +2713 0~20.0 0.9998 0.10
G,  Y=167000X-7947  0~5.00  0.9997 0.05
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Table 2 Recoveries and relative standard deviations
of aflatoxin By, B,, Gy, G, in nuts (n=6)

ngke) (ke o POV
2.0 1.801250 90.1
B, 8.0 7.800720 97.5 1.93
24 23.44944 97.7
0.5 0.526340 105.3
B, 2.0 2.196048 109.8 1.43
6.0 6.528120 108.8
2.0 1.663481 83.2
G, 8.0 6.879080 86.0 2.47
24 18.59632 77.5
0.5 0.449648 89.9
G, 2.0 1.739668 87.0 2.71
6.0 5.041080 84.0
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