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Determination of Aflatoxins (B4, B,, G; and G,) In
Sesame seeds and Popcorn using high-performance
liquid chromatography HPLC-FLD
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Abstract

This study dealt with determining the concentrations of aflatoxins in (90) samples
collected from the markets of Lattakia city - Syria, (60) samples of sesame seeds and (30)
samples of popcorn. Extraction and purification procedures for aflatoxins were applied to the
samples and then quantified with HPLC-FLD method after post-column photochemical cell
derivatization.

The results showed the presence of aflatoxins (Aft) in (85.0)% of the sesame seed
samples, and (38.33)% containing aflatoxin B,, while aflatoxin B, was (68.33)%, while the
percentage of aflatoxin G; was (70.0)%, There was no sample contaminated with aflatoxin
G,. The results also showed the presence of aflatoxins (as a total) in (76.67)% of the popcorn
corn samples, and (30.0)% containing aflatoxin B;, while aflatoxin B, was (20.0)%, while
the percentage of aflatoxin G; was (36.67)%. And the percentage of aflatoxin G, was
(26.67)%.

The results were compared with Syrian National standard (SNS 2680:2008), (10.0)%
of the sesame seed samples were contaminated with total aflatoxins above than the
maximum tolerable limit Syrian Arab Organization for standardization and Metrology
(SASMO) (Aft = 15.0 pg/kg), while the ratio (13.33)% contained aflatoxin B; Above the
maximum tolerable limit (AFB; = 5.0 pug/Kg). The results of popcorn were also compared
with the Syrian National standard (SNS 2680:2008), so (26.67)% containing aflatoxins was
above than the maximum tolerable limit (Aft = 4.0 pg/kg), while the ratio (20.0)% contained
aflatoxin B; Above the maximum tolerable limit (AFB; = 2.0 ug/Kg).

The results of the study showed the importance of periodically monitoring of the
concentrations of aflatoxins in the sesame seeds and popcorn corn available in the local
markets and others, in order to determine the extent of aflatoxins contamination.

Keywords: Aflatoxins, AFB;, AFB,, AFG;, AFG,, Sesame Seeds, Popcorn, HPLC-FLD,
Immunoaffinity column (IAC), photochemical derivatization.
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Sample arB” | AFBY | ARG ARG, | ARt
Code oL o %1 E50 Safety Status
n
TB1 ND™* ND ND ND ND Safe
TB2 ND ND ND ND ND Safe
AB3 ND ND ND ND ND Safe
A4 ND ND ND ND ND Safe
SH5 ND ND ND ND ND Safe
JO6 ND ND ND ND ND Safe
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JO7 ND ND ND ND ND Safe

W8 ND ND ND ND ND Safe
0.560+1.141 | 0.077+£2.053 0.637+1.051

W9 ND ND Safe
0.560+0.007 | 0.077+0.002 0.637+0.008
0.913+£2.172 | 0.111+2.467 | 0.390+2.512 1.414+2.065

SM10 ND Safe
0.913+0.023 | 0.111+£0.003 | 0.390+0.011 1.414+0.033

SHI11 ND ND ND ND ND Safe
2.571+1.160 2.571+1.160

M12 ND ND ND Safe
2.571+0.033 2.571+0.033
1.961+1.048 1.961+1.048

M13 ND ND ND Safe
1.961+0.023 1.961+0.023
0.347+1.387 | 2.946+1.033 3.293+1.056

M14 ND ND Safe
0.347+0.006 | 2.946+0.034 3.293+0.040
0.952+1.233 0.952+1.233

M15 ND ND ND Safe
0.952+0.014 0.952+0.014
0.178+1.079 | 2.468+2.039 2.646+1.038

M16 ND ND Safe
0.179+0.002 | 2.468+0.057 2.646+0.059
0.346+1.549 | 0.173+1.653 | 3.759+1.114 4.278+1.024

M17 ND Safe
0.346+0.006 | 0.173+0.003 | 3.759+0.049 4.278+0.050
1.422+1.104 1.422+1.104

M18 ND ND ND Safe
1.422+0.018 1.422+0.018
0.044+1.910 | 0.487+1.795 0.531+1.716

M19 ND ND Safe
0.044+0.001 | 0.487+0.010 0.531+0.010
0.121+£1.719 | 4.549+1.047 4.670+1.006

M20 ND ND Safe
0.121+0.002 | 4.549+0.055 4.670+0.054
0.144+1.553 | 1.386%2.316 1.530+2.178

M21 ND ND Safe
0.144+0.002 | 1.386+0.037 1.530+0.038
10.610+1.022 10.610+1.022

M22 ND ND ND Safe
10.610+0.124 10.610+0.124
3.857+1.639 | 0.151+1.583 | 0.453+1.435 4.461+1.558

M23 ND Safe
3.857+0.072 | 0.151+0.002 | 0.453+0.007 4.461+0.079
1.083+1.723 | 12.063+1.146 13.146+1.098

M24 ND ND Safe
1.083+0.022 | 12.063+0.159 13.146+0.166
2.551+1.704 | 0.108+1.464 | 0.350+1.449 3.009+1.504

M25 ND Safe
2.551+0.049 | 0.108+0.002 | 0.350+0.006 3.009+0.052
4.229+1.499 4.229+1.499

M26 ND ND ND Safe
4.229+0.072 4.229+0.072

M27 ND 0.239+1.463 | 0.786+1.421 ND 1.025+1.012 Safe
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0.239+0.003 | 0.786+0.013 1.025+0.011
0.845+1.173 | 0.148+1.009 0.993+1.959
M28 ND ND Safe
0.845+0.011 | 0.148+0.017 0.993+0.022
2.511£1.368 | 0.286+1.907 2.797+1.286
M29 ND ND Safe
2.511£0.039 | 0.286+0.006 2.776x0.041
1.577+£1.119 | 0.341+1.412 1.918+1.133
M30 ND ND Safe
1.577+0.021 | 0.341+0.006 1.918+0.025
0.444+1.636 | 0.094+1.682 | 1.545+1.392 2.083+1.636
M31 ND Safe
0.444+0.008 | 0.094+0.002 | 1.545+0.025 2.083+0.024
0.672+1.027 0.672+1.027
M32 ND ND ND Safe
0.672+0.008 0.672+0.008
2.671+1.027 2.671+1.027
M33 ND ND ND Safe
2.671+0.031 2.671+0.031
1.841+1.279 1.841+1.279
M34 ND ND ND Safe
1.841+0.028 1.841+0.028
6.813+1.325 | 1.080%1.671 | 2.972+2.042 10.865+1.025
M35 ND Unsafe
6.813+0.103 | 1.080+0.021 | 2.972+0.070 10.865+0.128
2.678+1.914 | 0.341+2.296 | 1.947+1.846 4.966+1.060
M36 ND Safe
2.678+0.059 | 0.341+0.009 | 1.947+0.041 4.966+0.061
0.502+1.516 | 0.174+1.788 | 10.548+1.129 11.225+1.025
M37 ND Safe
0.502+0.009 | 0.174+0.003 | 10.548+0.137 1.225+0.132
0.199+2.228 | 0.076%2.080 | 6.249+1.130 6.524+0.078
M38 ND Safe
0.199+0.004 | 0.076+0.002 | 6.249+0.080 6.524+1.043
0.253+1.518 | 9.365+1.028 9.618+1.005
M39 ND ND Safe
0.253+0.004 | 9.365+0.110 9.618+0.112
0.166+1.782 | 4.594+1.021 4.760+1.002
M40 ND ND Safe
0.166+0.054 | 4.594+0.003 4.760+0.055
0.767+1.652 | 1.464+1.635 2.231+1.043
M41 ND ND Safe
0.767+£0.015 | 1.164+0.028 2.231+0.026
3.327+1.260 3.327+1.260
M42 ND ND ND Safe
3.327+0.048 3.327+0.048
0.228+2.497 | 9.859+1.968 10.087+1.963
M43 ND ND Safe
0.228+0.007 | 9.859+0.223 10.087+0.228
0.169+2.404 | 4.219+1.358 4.388+1.324
M44 ND ND Safe
0.169+0.004 | 4.219+0.066 4.388+0.067
0.614+1.784 | 10.140+1.069 10.754+1.024
M45 ND ND Safe
0.614+0.013 | 10.140+0.124 10.75+0.126
0.136+1.412 | 4.455+1.075 4.591+1.026
M46 ND ND Safe
0.136+0.002 | 4.455+0.055 4.591+0.054

AR
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7.119+1.704 | 0.21242.394 | 4.143+2.232 11.474+1.526
M47 ND Unsafe
7.119+0.139 | 0.212+0.006 | 4.143+0.106 11.474+0.201
5.935+1.144 | 0.366+2.305 | 3.984+1.575 10.285+1.036
M48 ND Unsafe
5.935+0.078 | 0.366+0.009 | 3.984+0.072 10.285+0.122
19.210+1.162 | 0.886%1.659 | 0.404+1.541 20.500+1.104
M49 ND Unsafe
19.210+0.256 | 0.886+0.018 | 0.404+0.007 20.500+0.260
5.783+1.822 | 0.595+1.950 | 1.363%1.790 7.742+1.003
M50 ND Unsafe
5.783+0.121 | 0.595+0.014 | 1.363+0.028 7.742+0.090
0.263+1.984 | 4.014+1.811 4.277+1.611
M51 ND ND Safe
0.263+£0.006 | 4.014+0.084 4.277+0.079
0.744+1.522 | 15.411+1.320 16.155+1.211
M52 ND ND Unsafe
0.744+0.013 | 15.411+0.233 16.155+0.225
0.111+1.736 | 3.259+1.756 3.370+1.692
M53 ND ND Safe
0.111+0.002 | 3.259+0.066 3.370+0.066
0.290+1.372 | 6.920+1.043 7.210+1.026
M54 ND ND Safe
0.290+0.007 | 6.920+0.083 7.210+0.085
0.581+1.582 | 12.328+1.307 12.909+1.290
M55 ND ND Safe
0.581+0.010 | 12.328+0.185 12.909+0.191
0.498+1.233 | 15.158+1.669 15.656+1.642
M56 ND ND Unsafe
0.498+0.007 | 15.158+0.291 15.656+0.296
29.014+1.269 | 0.364+1.876 29.379+1.236
M57 ND ND Unsafe
29.014+0.423 | 0.364+0.008 29.379+0.417
16.978+1.088 | 1.173+£1.297 18.151+1.095
M58 ND ND Unsafe
16.978+0.213 | 1.173+0.017 18.151+0.213
21.705+1.083 | 0.311+1.645 22.016+1.080
M59 ND ND Unsafe
21.705+0.270 | 0.311+0.006 22.016+0.274
0.768+1.464 | 0.182+1.320 | 2.867+1.760 3.817+1.510
M60 ND Safe
0.768+0.013 | 0.182+0.002 | 2.867+0.057 3.817+0.067

aall Anall ) K et e adins (gl ueal) (Gl Cbat¥) & o) i€ pH) e el &
sy o1 :ND™

.95% 4% (g5ien e AF] an




Tartous University Journal. Basic Sciences Series 2021 (¥) 2321l () alaall L) 4 slall@dpalall [ sha yla Gaala dlae

— LA Gload (0 \gaar 5 I Ly B3 Glie b (HG/KG) (By, By, Gy, Gy, AFt) clisuSdil) 555 :(4) Jgead

A g
Sample AFB,’ AFB,’ AFG,” AFG,’ ‘ AFt
——1 3D Safety Status
Code CL=X=# N
0.530+2.199 | 0.530+2.199
SH1 ND ND ND Safe
0.530+0.014 | 0.530+0.014
0.596+2.914 | 0.596+2.914
JO2 ND ND ND Safe
0.596+0.020 | 0.596+0.020
0.604+2.422 | 0.604+2.422
TB3 ND ND ND Safe
0.604+0.017 | 0.604+0.017
0.578+1.542 | 0.578+1.542
SM4 ND ND ND Safe
0.578+0.010 | 0.578+0.010
0.516+2.768 | 0.516+2.768
SH5 ND ND ND Safe
0.516+0.023 | 0.516+0.023
A6 ND ND ND ND ND Safe
AB7 ND ND ND ND ND Safe
0.913+2.278 0.913+2.278
Mg ND ND ND Safe
0.913+0.024 0.913+0.024
M9 ND ND ND ND ND Safe
3.202+1.040 3.202+1.040
M10 ND ND ND Unsafe
3.202+0.038 3.202+0.038
18.401+£1.084 | 0.916+2.785 19.317+1.008
M11 ND ND Unsafe
18.401+0.224 | 0.916+0.030 19.317+0.224
7.434+1.292 | 0.634+2.819 | 1.777+1.408 9.845+1.232
M12 ND Unsafe
7.434+0110 | 0.643+0.021 | 1.777+0.029 9.845+0.139
0.877+2.681 0.877+2.681
M13 ND ND ND Safe
0.877+0.028 0.877+0.028
0.732+2.693 0.732+2.693
M14 ND ND ND Safe
0.732+0.023 0.732+0.023
0.114+2.518 0.358+2.013 | 0.475+1.742
M15 ND ND Safe
0.114+0.003 0.358+0.008 | 0.475+0.009
3.810+1.044 3.810+1.044
M16 ND ND ND Safe
3.810+0.046 3.810+0.046
M17 ND ND ND ND ND Safe
M18 ND ND 4.623+1.015 ND 4.623+1.015 Unsafe

A
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4.623+0.054 4.623+0.054
3.051+1.009 3.051+1.009
M19 ND ND ND Safe
3.051+0.036 3.051+0.036
4.094+1.053 4.094+1.053
M20 ND ND ND Unsafe
4.094+0.049 4.094+0.049
16.072+1.735 16.072+1.735
M21 ND ND ND Unsafe
16.072+0.321 16.072+0.321
M22 ND ND ND ND ND Safe
M23 ND ND ND ND ND Safe
1.101+£1.607 | 0.783+1.888 | 1.884+1.570
M24 ND ND Safe
1.101+0.021 | 0.783+0.017 | 1.884+0.034
2.424+1.394 2.424+1.394
M25 ND ND ND Safe
2.424+0.039 2.424+0.039
ND ND 0.953+1.098 | 0.296+1.577 | 1.246%1.119
M26 Safe
0.953+0.011 | 0.296+0.006 | 1.246+0.016
M27 ND ND ND ND ND Safe
3.743+1.008 | 0.327+1.815 | 0.796+1.249 4.866+1.007
M28 ND Unsafe
3.743+0.044 | 0.327+0.007 | 0.796+0.011 4.866+0.056
11.563+£1.068 | 0.529+1.597 12.092+1.067
M29 ND ND Unsafe
11.563+0.142 | 0.529+0.009 12.092+0.148
5.922+1.310 | 0.516+1.310 | 1.267+1.219 7.705+1.085
M30 ND Unsafe
5.922+0.090 | 0.516+0.008 | 1.267+0.017 7.705+0.096
Gy e eed Ao adiadg .(..5_51&“ s‘*-“-‘“ L_g_)l:u.d\ cahay) £ (,:Jd\ LugiS C_al.ul\ oo il (:3*
LBaalgll duall
sy o :ND™ .95% & (ggiwe die AEN aa

m Max Irtensity © 28,449
Detector A Ex 365nm Em:43535nm Inten

30
25%
20—5
1 s—f

10

i T T T T T
o.o 25 50 -1 100 125 min

(27-80) Hg[Kg S il Lo ((By, By, Gy, Gy) cilisuSgidli) pjal (gls Jslaal sl silag < :(2) Jeid)

Y.
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