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Deter mination of five aflatoxin residuesin milk and dairy products using high
per formance liquid chromatography coupled with pre-column derivatization

SHAO lJin-Liang, WANG Li, YANG Dong-Shun, DU Li-Juan, ZOU Yan-Hong, LAN Shan-Shan,
FAN Jian-Lin, LIU Hong-Cheng

(Ingtitute of Agriculture Quality Sandards  Testing Technique, Yunnan Academy of Agricultural Science, Kunming 650223, China)

ABSTRACT: Objective To establish a method of simultaneous determination of AFTM,, G,, B;, G, and B,
residues in milk and dairy products by high performance liquid chromatography coupled with pre-column
derivatization. Methods The samples were extracted with 0.25 mL acetonitrile and ultrasonic-assisted, after
centrifuged and concentrated to dryness, pre-column derivatization with trifluoroacetic acid at 50 C and 15
min. Chromatographic analysis was performed on Thermo scientific Hypersil Green PAH(4.6 mmx150 mm i.d.,
5 pwm)column eluted with an acetonitrile-water and ultraviolet detector at Ex=367 nm, Em=436 nm. Results
All the five aflatoxin from 0.20 pg/L to 50.0 pg/L with an excellent linear relationship (0.9991~0.9998). The
detection limits of five aflatoxin were 0.05~0.08 pg/L, and the average recoveries were 77.6%~122.7%,
85.8%~112.7% and 89.7%~115.6%, respectively, with the RSD both less 8.92%. Conclusion This method of

determining five aflatoxin residues of milk and dairy products showed a more convenient operation, higher
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sensitivity, higher accuracy and better repeatability than other methods. This quantitative method can be applied

to simultaneously determination and quantification of the five aflatoxin residues in milk and dairy products.

KEY WORDS: pre-column derivatization; high performance liquid chromatography; milk; dairy products;
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Fig. 1 The chromatograms of the standard solution
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Fig. 2 HPLC chromatograms of milk blank and control sample

12,00 14.00 1600 18.00 20.00 22.00 24.00



2486

R2 SMEMBEFRITE~MREN
Table2 The stabilities of the derivatization products of
five aflatoxin

(mV-s)

M1 G1 B1 Gz B2
1d 204840.3 129635.69 659345.7 538778.6 587147.5
7d 200320.5 118115.28 625892.6 512652.4 552642.3

15d 199258.2 108045.11 600105.4 502263.1 523645.7

35 #ZMIeE. KUERMESMR
M] G] Bl G2

B, 020 0.50 2.0 5.0 10.0 20.0
50.0 pg/L
, (Y)
(X) ; M; G B,
G, B, 0.20~50.0 pg/L
0.50 pg/L 6
RSD 3
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Table3 Linear ranges, calibration curve, correlation
coefficient, limits of detection and quantification in five

aflatoxin

] RSD
(reg/L) (ug/L) (%, n=6)

Y=20526X+94534 0.20~50.0 0.9996  0.05 4.6

G Y=1736.7X+3992.8 0.50~50.0 0.9991  0.08 3.9
1

B Y=71285X+182567 0.20~50.0 0.9998  0.05 5.1
1

G Y=47784X+180367 0.20~50.0 0.9992  0.05 4.7
2

B Y=49570X+19442 0.20~50.0 0.9989  0.05 3.2
2
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Table4 Thedetemination of five aflatoxin residues
detected in milk and its products and the recoveries and
RSDs of aflatoxin (n=3)

(%)£RSD(%)
0.50 1.0 2.0

pg/kg ng/kg ng/kg
M, 0.082 81.6£2.57 86.9£4.65 95.8+5.25

ng/kg

G, ND 82.74#3.93 90.5+3.78 89.7+3.78
1 B ND 79.844.62 85.9+5.24 110.6+5.48
G, ND 84.3+3.81 85.8+2.98 105.7+3.68
B, ND 122.745.68 98.7+3.56 97.1+£5.78
M, ND 77.6£6.25 97.6+4.52 94.5+6.25
G ND 86.7+4.61 102.5+2.98 110.6+3.78
B; ND 102.4+7.44 110.8+5.14 115.7+4.66
G, ND 110.6£3.97 108.746.21 94.3+5.85
B, ND 80.6+5.66 94.2+5.22 91.7+2.98
M, 0.26 107.1£8.92 89.7+2.79 108.4+4.68
G ND 89.5£7.65 112.7£1.95 97.2+4.24
2 Bi ND 96.8+5.62 92.6+2.64 115.6+2.65
G, ND 91.743.48 97.6+3.12 106.4+4.36

B, ND 84.845.24 89.742.58 113.7+2.55
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0.05~0.08 ng/L 0.50 ng/kg 1.0 pg’kg 2.0 ng/kg
77.6%~122.7%
85.8%~112.7%  89.7%~115.6%; (RSD)
8.92%
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