2020 .2 . (36) A Al aghell 3 Frala Alne

LS g Cpaliiall Cppaaill Mal) Jag ) L)
e ALl L silag S 48y 5k (B4, By, Gy, Gy)
i gudal) Anilaassl) AMA00L FLELEN) Jleadiuly )Y
b, oMl dldsag

19-\)53\ Olea daaa .2 H«_\Ab KV i

* %
.

J.ual.a J@u .d

uedlall
By, Bz, ) s DU gpaliall cppantll Biall Jag pl) (ymns By anil) J5lis
Adally BEaY) Jletul oY) Adle AL Lale gleg U1 daylay (G, G,
Laldie ) (Say 45l A3yl ) Jseasl) 4y )5l CiliSa s 4 suall 50080
HPLC-FLD l& (385 aalull il yall Cpaljiall (pueill
oshy Crg 8he sileg SU Juadl) gae Jlaninly Zap)¥) Gl Y1 Juad 3
e (20:20:60 V:V:V) duaas ooy Qi) i) selall (e & atia

e Amala caslall A e Lol ad colygi€o AUl
ke Amala caslall B ¢ Lol aud (3l
O Faala cashal) TS e Lol aud (Sl

189



AlEnl 40°C ageall 3y n Ay e (1 mI/min) (3885 deyu Jaras ccagiyill
(B; Rt=10.867 min, B, Rt=9.027 min, wlia Luliia) (pa)s saa dsuluag
Jsh) LIl dmse Jishl xiey .G; Rt=8.137 min, G, Rt=6.951 min)
Dslaty ol alas ey DA (435nM Jlaal) dase Jskb ¢365nm 851 dase
dasall Cun e Jundl il il seal) Slas)) BRIV Gia 48 13
B ey (@AY GEIY) Fhh ae Alie saa Juad Bagag alually 283

Bagall el dagg )l Jilaill & HPLC-FLD ik slae) (Sa

V) Adle AL Lihe gileg KU et ccalina gD talidal) culalsl)
skl (ol (i gual) A8La A0all GBlELEY)

190



2020 .2 . (36) A Al aghell 3 Frala Alne

Optimization of the Simultaneous
determination Conditions of Aflatoxins (B4,
B,, G, and G,) by High-Performance Liquid
Chromatography (HPLC) with on-line
photochemical derivatization and
fluorescence detector

T. Raheb™™" Dr. Mhd. Hassan Al-
kurdi’

Dr. H. Nasser™

ABSTRACT

Optimal Conditions for the determination of Aflatoxins (Bi, B, Gy,
G,), using High-Performance Liquid Chromatography with on-line
photochemical derivatization and florescence detector (HPLC-FLD).

The four Aflatoxins were separated using a Cyg column eluted with an
isocratic mobile phase consisting of water:methanol:acetonitrile
(60:20:20 V:V:V) respectively, and flow rate (Iml/min), at a column
temperature of 40°C, with good selectivity and suitable retention time
(B; Rt=10.867 min, B, Rt=9.027 min, G; Rt=8.137 min, G, Rt=6.951
min). at wavelength of the detector at 365 nm excitation and 435 nm
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emission for all Aflatoxins, and the total analysis time did not exceed
13 minutes. Direct photochemical derivatization achieved better
results for its sensitivity, linearity, selectivity, precision and
ruggedness and good separation quality compared to other derivation
methods, thus HPLC-FLD can be adopted in routine quality control
analysis.

Keywords: AFB;, AFB,, AFG;, AFG,, determination, HPLC, RP-HPLC,
Photochemical Derivatization, fluorescence detector.
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Introduction :daiia
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Bi (oS aad seha Laali (slindl (505 (BELIY) ae (6.95 pgll) S5
+(5) dsilb maly 2 La (385 it JS0 (S5 Gy 5

i
Detector AE=:S55nim Em: 43 5Snim
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B0

T T T T T T
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O ol lln W3

Ligdal) Lplansh LYY LI Jlanialy :a
SEEY LIS Jlaiul (By, By, Gy, G2) clivws g Juad cilald gilag S (5) Jsl
WPleind pse i Aigal) Auilsassl)
phadiuly (By, By, Gy, Gp) il caffiall cpanilly Juad 4,)),55-6
:HPLC-FLD 4ili (385 Cig (& silag S Juaill 3gas
Bl Loyl Bl (6.95 MO/) S5 S D) i (e dslae gis
() & Jsal man fSe (ppie HPLCFLD 4ld (@) Ll dagll & A
& ) B dbiail) g y8 (385 (By, By, Gy, Gp) ¢S5 Sy Jod )5
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" -
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(B; Rt=10.867 min, B, Rt=9.027 min, G; Rt=8.137 min, G, Rt=6.951
Sle (0,997, 1.221, 0.837, 0.886) % (s5m d (gla ilaily min)
2% Dsai Y (ssie i (5)lme Calail (5) BBy Jsandl 8 3))s s L 85

toaSl) panal A dajiial) A8y k) (gada

tehdd) il Jlaal) alag) —1

Lyl Gk (By, By, Gy, Gp) <l DY) zyjal dpliad) dallaall cuid
CSal hall sl el of Bagl L (11)dseal G duwdl
<(0.265-84.80) ng/l s G; <Syally (0.080-40.00) pg/l G (s 5D
chall el IS8 By Syl W (0.04125-26.40) pg/l s B, Sl
Lol Cus ((6) aby Jsaall 3 Gy mamgs .(0.13375-133.750) pg/l s
el 38055 Gl DY) Gl sailall aadll Glalue g ol
dghi b€ DY) Gl Cell (Ol ST el deadiall Ayl
Ao JU daall Llaill Jladl) (o 33l

The Calibration Curve ibplaal) (ade =2
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Aoyl 5S35 Aimidiall S0 Jal e (7) o) dsaall 583l 505l
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R?=0.9999 Ll Jalee pijerse 5)lias Lpbd il DY) Cil€ya el
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e (Br, Bz, Gy, Gp) ilisnSsDAY) Gl sylaall ilinia (6) JSa
R?=0.9999 lias Loyl Jabre aparse s Aplady cujaa llge il
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o S DIBN alfil Cpnll Bl g2 il

il o (By, By, Gi, Gp) clisuS S} cilia aah cilalusa huusia (7) dsead
el g i) (Gl Aadiia S0 AR gal)

Biomus s iS5
Area x 10*

s 0080 | 0160 | 0320 | 0640 | 0.800 1.600 3.200
o (Lg/l) S0
(D . e
1 Aad daluwa o gia®
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2CaS g =S4
Area x 10*
e 3.20 4.80 6.40 960 | 12.80 320 40.0
B (Hg/l) S0
@)
';(" " 11.663 | 17.787 | 23.892 | 35209 | 47.550 | 119.779 | 148.261
Goms 53 S0
Area x 10*
e 0.04125 | 0.0825 | 0.165 | 0330 | 0825 165 3.30
N (Hg/l) S0
i)
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Boaus 5383 2S5
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‘s 0.13375 | 0.2675 | 05350 | 1.070 | 26750 | 5.350 10.70
- (Hg/l) S
M
N VTR
< 0565 | 1171 | 2339 | 4663 | 11.835 | 23.656 | 46.584

{(B1, By, Gy, Gy) s g3 cilisyal ailall gylal) Jglaall (fia 40,85 :n=5%

208




2020 .2 . (36) A Al aghell 3 Frala Alne

il e (B, By Gy, Gp) cliwssidy) Sy pad cilabisa Jacigia (8) Jgsad)
(riall Jag paal) Bty Lpead Alle 80,30 488 gal)

(ug”) SN 3.20 4.80 6.40 9.60 12.80 32.0 40.0

4ad dalise o gia*
Gl sY) S0
Area x 10*

AFL G2

11.663 17.787 23.892 35.209 47.550 119.779 148.261

(p.g/l) el 10.60 15.90 26.50 31.80 42.40 53.0 84.80

Aad daluae bugia*
G epus s Sy
Area x 10*

AFL G,

17.201 26.429 44.122 51.778 70.085 86.782 138.666

(ug/I) A 3.30 4.950 6.60 8.250 9.90 13.20 26.40

4ad dalise i gia*
B0 ) iS50
Area x 10*

AFL B,

31.436 45.108 61.237 74.998 89.137 120.934 237.102

(l—lgll) S 10.70 16.050 21.40 26.750 42.80 53.50 107.0

Aad dalua bugia*
B s s
Area x 10*

AFL B,

46.584 70.990 93.909 115.398 187.208 229.684 459.536

{(B1, By, Gy, Gy) il i) ciliSyal ailad) g lall Jslaall oia 4y fyS5 :n=5*

GladY) sl 33 2 gall (LOQ) (aSl yaail) 3ag (LOD) il aa
s HPLC-FLD Sles 5L (L3Y) dls Ghsll) mesan afl (glnall
GhRI e GlnS DY) @ilSye Juad ddee J8 FLD waliSe

[27] €l 3 Gl b saciadl)
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o S DIBN alfil Cpnll Bl g2 il

FLD ) Gildga e 453l §,Lay) Lila g gl ab (9) Jgaad)

S T pab ax) N
. "g, ) 1 2 3 4 5 6 7 8 9 10
S S (Lay) dgita
@ gl o
) Cilasa 3L Al 51 113 | 129 85 161 65 122 | 155 | 131 9
-
L )
z FLD
N + SD =110.80 + 36.365
T g L) o
0) Cilia 3yl Al 44 131 | 114 | 122 60 96 156 | 135 | 114 55
-
L .
. FLD _
N + SD = 98.4 + 38.865
T gl pb
o Cilasa 3L Al 71 151 | 130 88 52 114 | 126 | 168 93 64
-
(YR
T FLD i 1
N + SD = 105.70 + 38.451
T gL o
o Giliga §la) Adta 60 125 134 136 85 155 143 90 56 75
-
[T
z FLD i
N + SD = 105.90 + 36.650

(B1, By, Gy, Gy) cilisusSsidiY) ciliyal oall) aanil) dage il da ad (10) Jgaad)
gl Ailassl) A0, (WEEY) Jlaxinly HPLC-FLD 45\ (38

LOD (ug/l) 0.0030 0.0072 0.0012 0.0025
LOQ (ug/l) 0.0100 0.0238 0.0040 0.0084
Lagiic S5 s (By, By Gy Go) S e Gia iy

folenl) oSN A o
LOQ (ug/) 0.0400 0.1060 0.0248 0.0535
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Conclusions and Recommendations :<ilua silly claliiiu)

(Bu, Bz, Ans) eSS (palyiall (pppil Bl Adail) Lo ) ap3a5 35
A(11) &) Jsaalls Al Gy, Go)

Aaally i saall Ledas piy Asidd) dagylall of e dglasyl duhall G

(B;=0.0030, B,=0.0072, :LOD aiS 3 ddlaadly daall
o ulilat 45k Lgh i A5kl sldie) «Gy=0.0012, G,=0.0025) g/l

aynl) ey pis Lndly Clie o Lty Adinlly Lealel) il

(B1, By, Gy, Gy) il s8I Cpaliiall Cppanill  Lial) Jag pdl (11) Jgandl
Clg gébéﬂhjﬂ\ M\ g4 e‘dﬁul..l

Water, Methanol and Acetonitrile (60:20:20 V/VIV) Mobile phase  &aiall ) ghl)
1.0 ml/min Flow Rate  ¢aiall jghll g
40°C gél).;J:L‘JJS“ Juaill agee G A B a%J"
Column temperature
sl cilise Detector — <ilisal)
Fluorescence Detector (FLD)
B)EY) daga Jsb

Excitation wavelength: 365 nm

FLD 3,5l cilisal Lagall JiskY)
s ohaay) daga Ik
Emission wavelength: 435 nm

Lipual Ayl 420

. Derivatization laiay)
Post-Column Photochemical

Cis (MN, MACHEREY-NAGEL, Made in Germany) (150 Alsilag Sl Juail) Agas
x 4.6 mm 1.D., particle size 5 um) with Guard Column. HPLC Column
20l Injection Volume 4i&al) aaa
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