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ABSTRACT

A comparison was made of two detection methods(UV absorbence detection and fluorescence de-
tection with pre-column derivatization with trifluoroacetic acid) coupled with HPLC for the simul-
taneous determination of aflatoxin B, B, G, and G.. A good separation of the four aflatoxins was
achieved on a reversed-phase Cis column (30 cmX3.9 mm) with methanol-acetonitrile-water(20+
20+60) for absorbence detection or acetonitrile-water{(25+75) for fluorescence detection at the
flow rate of 1.0 m//min. The calibration graphs were linear over the ranges 100 ppb-1 ppm for B.,/G,
and 30~300 ppb for B,/G, with absorbence detection, and 1~500 ppb for B,/G, and 0.3~150 ppb for
B./G. with fluorescence detection. The correlation coefficients were greater than 0.94 and 0.99 for
absorbance detection and for fluorescence detection, respectively. The detection limit was 100 ng
for B,/G,, and 30 ng for B,/(5, with absorbence detection, and 1 ng for B/G, and 0.3 ng for B/G,
with fluorescence detection. Recovery rates of aflatoxin B, B, G, and G, added to yeast-extract
sucrose broth medium were 66.6%, 59.4%, 67.5% and 59.2%, respectively, for absorbence detection
and 82.9%, 71.5%, 80.0% and 69.3%, respectively, for fluorescence detection. The four aflatoxins in
culture medium were quantitatively detected by the two methods. The aflatoxins in the rice sample
were not detected the absorbence detection method, but were below 10 ppb using the fluorescence
detection method. Analysis of aflatoxins by both the absorbence and fluorescence methods coupled
with HPLC showed acceptable linearity and good recovery. The absorbence detection was less time-
consuming and safer for treatment. The fluorescence detection was more selective and sensitive
though elevated B, and G, contents were determined from the TFA-induced conversion of B, to B
and G. to Ga.
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Fig. 1. Elution profile of aflatoxins using HPLC and
UV absorbence detector. (a) standard (b) sam-
ple extract. Condition: Cloumn; reversed phase
Ci column(30 cm*3.9 mm) at room tem-
perature, mobile phase; methanol-acetonitrile-

water(20+20+60), flow rate 1.0 ml, injection
volume 20 pl, detection; UV at 365 nm.
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Fig. 2. Elution profile of aflatoxins using HPLC and fluorescence detector. (a)standard (b) sample extract. Con-
dition: Column; reversed phase Cjz column(30 cmx3.9 mm) at room temperature, mobile phase; a-
cetonitrile-water(25+75), flow rate 1.0 ml//min, injection volume 20 ul, detection; fluorescence at 365 nm

excitation and 425 nm emission.

Table 1. Repeatability of detector response for aflatoxin B, determination

Concentration UV detection

Fluorescence detection

{ppb)

Peak area” CV(%)? Peak area” CV(%)”
1000 244244 1.35 29326313 0.96
500 121472 1.83 75908060 1.05
100 24034 1.84 17373615 1.86
10 NR 1897727 2.31
1 NR 191936 3.67

PMean of six replications.
“Coeffic:ent of variation.
NR: no response.

1000 ppb7}2]
UV A&l A= 30~300 ppbo1|H 8o ¥ A
ZFoll A& 0.3~300 pph7HA] #5-& Al & A%
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G2l 73 1000 ppbell A, B4+ G»2 78-% 300 ppbell
A 7}-e-& Holrli= shgd ot oM} Y2 Fkof v

sl o olAke] F1E A8-& Jtehx] gt A
A& o] we] 7+-&a)2xHresponse factor) FHE°] o
olHE-& Ao HAY 5 AUk o)l= A W
NF AA= o 8§ 8900] H oo, t}Lg]
ZeExol A galg Zlolo), gk 7} Friela] viehd
7,}£E9] Ho| Als=(coefficient of variation; CV)#k

-2 aflatoxin B, B: % G2 % 0.7~6. 7%° &
L}E]r‘xb—m], G2 7% AFTolA 10%0]4ke] 3

Holor) HnkA o g ks E ANE Horh 9o
Aep o] WHE ZAloa] L ZBwlE Al
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Table 2. Repeatability of detector responses for aflatoxin B, determination

Fluorescence detection

Concentration UV deterction
(ppb) Peak area” CV(%)? Peak area" Cv(@)?
300 79010 0.91 23513131 0.78
150 39404 1.01 34458602 2.73
30 8505 1.39 7588479 0.73
3 NR 818413 2.80
0.3 NR 87369 3.13

PMean of six replications.
“Coefficient of variation.
NR: no response.

Table 3. Repeatahility of detector responses for aflatoxin G, determination

Concentration UV detection

Fluorescence detection

(ppb) Peak area” CV(%)* Peak area” CV(%)”
1000 148372 1.22 3383999 1.13
500 89922 1.22 9167487 2.31
100 19149 4.42 1991607 3.15
10 NR 203830 0.97
1 NR 16877 6.67

YMean of six replication.
“Coefficient of variation.
NR: no response.

Table 4. Repeatability of detector responses for aflatoxin G, determination

Fluorescence detection

Concentration UV detection
(ppb) Peak area’ CV(%)? Peak area" CV(%)?
300 40870 5.56 3063339 3.08
150 28186 5.56 4872461 1.67
30 4658 10.17 1065974 0.73
3 NR 115596 4.06
0.3 NR 12777 10.71

"Mean of six replicate trials
“Coefficient of variation
NR: no response.
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30 ppb~300 ppb7k=] e} e ellA 2tzh A& B
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B50.946 o]de| it 9bd 5} 7 Fell M= afla-
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I B.2F G 0.3~150 ppb7hr) el w9)ela) = AdA
& Hgdow 0.999 olate] AAASsE wgrh

Aflatoxion By, B:, G, & G2 A2 313+ Adlg
22 UV &&= 72} 100 ng, 30 ng, 100 ng 2
30 ngold ot &3 73Felxe 27t 1ng, 0.3ng,
1ng % 0.3ngo & vepton UV A&7 ol A
£ e exo A Ao B viel
Wl Far glek 3 4 &2 UV Aol v)sle] ok
A&7] 28 A=elME vebdd vlel 2o Bt
Goll dak IR eE 24 A S-S Vel
Anba o7 HPLCe 2)qt 7h% o] HAjolA &
F e F B wlsle] AdeAeln) Aol
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Fig. 3. Calibration graphs for aflatoxins using HPLC
and UV absorbence detection. See Fig. 1 for
analytical condition.
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Fig. 4. Calibration graphs for aflatoxins using HPLC
and fluorescence detection. See Fig. 2 for
analytical condition.
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Table 5. Recovery rates of aflatoxins in yeast-extract sucrose broth obtained with the two detection methods

Aflatoxin Added UV detection Fluorescence detection
(ppb) Found(ppb)"  CV(%)” Recovery Found(ppb)"  CV(%)” Recovery
rates(%) rates(%)
B: 500 339.1£6.1 2.5 66.6 414.9+9.1 3.8 82.9
B: 150 89.1t1.2 1.9 59.4 107.2+17.5 28.3 71.5
G 500 337.4£6.2 2.6 67.5 399.9+33.4 14.5 80.0
G2 150 88.9£7.3 11.7 59.2 103.9+15.3 14.7 69.3

"Mean+S.E. of six replications.
®CV: Coefficient of variation

Table 6. Amount of aflatoxins in samples determined by the two detection methods"

Sample UV detection Fluorescence detection
B B. Gy G. B B. G G.
Rice(ppb) ND ND ND ND 8.8+0.3 0.6+0.1 2.1+0.3 0.4+0.1
Culture®(ppm)  11.2%0.4  2.3%0.1 24+0.2  06+01 43.11+6.8 36+1.2 103*14 0.7£0.3

"Mean=S.E. of five replications.

®Aflatoxins were produced by A. parasiticus in yeast-extract sucrose broth.

ND: not detected.
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