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Fig.1- Chemical structure of aflatoxins B and G

B sl (o9l S8 g polace (ool dwseo aiay e ol Sllo ppizman § Bpae 4 225 L

9 e ) el oy (sl 3 o) (izran g QS o CeaMlas (320b 3 gl G Sl e

Ao e Sl B9y 35 cnly les bais |y 053 Lol g Wl Jgase S plgisar ol yds
ol 435 )15 3)) 2090 9 Sllas S G & i (5ol

W dg; 9 dlge
Sy elje jl lyie) aals sladiges 03,5 ang (Bolal (S Wged () b e Jl3L Sl olyie; sladiges
5 Jglio 03,5 ()le S a5 gl az )3 =¥+ (glod )3 55258 )3 b )6 S 1 6T 5l jskainds 9 s 4y
LS 8 55 31 cpmanS ST (sl 5l o 4y Sy 8 5 51 3|, gilog S ogls ey b gt
Ko (65l 3 gyl 9 Sye slo <80l sl oS pogls a2 yd L edlitl 3)90 (ol dlge plo 3y

Sy 93 oy & e (plol]) Sykam <835 5IVL L L le (S gleg S olSios I 3aios 5

Boad ydlg o g pie o ¥/F 3D JlaB ite Blw YO Jsb 4 Genesis Cig (81,5 55log)S" ygiw 9 S2100
o3l yzogil ¥FO yi5 ¢ Y5O 656 zgo Jobo b RF-10AXL il ygl 3o 3T 51 s odlitul (¢ 209 ,Seo
o g bt ST (53l g 5l SAOTT (gt (s 31 ool L (s (sled s 23,5
31 35 gileg,S ools sl Ol ags cas 0,5 pbul ol Sl a3 Ve clos p3 g JS5 T asks > S1122



Vo0 S sles,S alesar (lihe )0 oS P (e (6 Sl

23,5 03wl SG jlate O olKiwd

g a3 Syt ) oo A o] 4 5 bl ol K 5 1Y s 590 2,5 ¥ 5S35
015 S9i Sl Jolowa 51y oo Vo3, 5o 5l s g A5 03jem (00 bole Cupr ©AD 4 i Y e
g | @ged 3l S Ml o 155 cgny 00 )5 bade 95 4 (PBS) Glawd 3L ) Lo 00 L
aSg0 yid o OY g 00 i PBS 18 i (Lo Vo b isudlgigen] g Tl o0 )3 eoliiinl | iudlgigou]
L oysitor epbaito o 32 (o VO b (gt (sgutitand 1 g b 00> 58 (gt 3l 4l o o)l ) e pus b ool
5w 40 03 fate S gMT 13,8 s cgs an)S Siis 4l Ve o 4 lgn mo Mo HLid jeue
e iy 9035 133 oS g5 J ot 3 0393 g &t S 5legS Syt 50 S ¥ sl
o b 0350 (SS9 L b 4y g 03938 Jbg 4 (B1Sgileg S pegls shate Ol i (e V35 ()
3,5 Bl (6 yiog,Sun +/¥0 oy (6o il 5] o0lital L wiges

S8 552] wiges 5 (ISTRT 6872, 1382) SAVY 0)loss &y ol o 3kl Lausss o ) j3g, (asllase

3 Y5 gatd e b L sl SloylSil 5 5 i 6 st (Y-05+) g Jglio 0 Dl
2 ol (YO+ x¥/# mm Hum) Genesis Cig odlatwl dy5 0 (ygiw A odlitwl yogil FFO &G 205 290 Jobo
b oS o a0 ¥y (gt slod g 4iB> 3 e S i 4 0l Ce iy (il oo e Jibo
030wl 23,5 o 45 Aljg) 9 036 g0 4 45 1y ludl Jglome 51 S GM (gl Frtie e b 4l 455
Yo olStod dy 35 diged jlde 35 oo pbol 3,5 Bl axpa Ve glod (3 g JSB T addad j5 (g5l Fidio A
glosl Jols &SI, e aigas S 4y bigpye pl S gileg S (V) JSS a5 )85 450 ¥ lojllT dan 5 592 g 8o
D 1y sl o S VIY AL S 9T 3] 1,55l S | gl 5 1, 5o (e 5301
NYE Lo loj pd oy do 48 2ib o By g By iG1 Gy &ygao 4 by gM] 295 55 amd oo
ole; b ol awslie L olhe s diges )3 oS g M] (olacSy (6155L loj il oo 48B3 VW/YF 4 VV/Ace V/AY

Db oo (oLl 3kl Sy (g)lsb

- fy A {N A
TE T~ ,’\__
i ] ]
) o o 0 L
¥ 0y o 3
N 00 _ .
[ * - mn
Time [min. ]

w23 oo Ui 1y (A) cpansS YT 5,1u5liar] g (B ) oyl b 5 diged 01,5 gleg,S —Y JSWi
Fig. 2- Overlay chromatogram of saffron (B) and standard of aflatoxin (A)
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Fig. 3- Calibration curve of aflatoxins B, and G,
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Fig. 4- Calibration curve of aflatoxins B; and G,

Py oo 9 Syl (o)

FeSPL N sl (ol o)) (i gl g5 3 oielejl adye ¥ @l Sl e sy GRS oy o
2 b9y SIS g cdpln pladl LS (bg) il (Gr 9 Bo) sladigS 5l Sl Y 5 (Gr 5 Bi) slaass
G sl S M| yaseis s 03,5 Ao V Jodo b 40 s diges )3 S MBI Ciliseo gl puns
Elosl (6 ySojlnl 1> (oo 5kl CBlyzil doyd aily (o +/+A g HIYAY (/Y /0D iy 4 By 9 B Gy
ol ysiize MYY=0/Y (s cynS M8

oS gV £1g31 (6 15031001 45 (Wigy uBuid do g omnd 3 liliw] B ouil wo 3 srdle ok Wi Y Jou
ol 20wd (35155 Jid a0 0 055936 cowes 5 LOQ 9 LOD gul) wily (o0

Table 1- Relative standard deviation (RSD), limit of detection (LOD) and limit of quantification
(LOQ) of HPLC method

Aflatoxin B, B, G G,
Calibration equation y=193.05x+23.80 y=313.7x+9.34 y=117.88x+20.48 y=175.71x+4.94

LOD 0.293 0.08 0.55 0.30

LOQ 0.93 0.26 1.77 0.96

ZRSD 1.33 1.71 2.63 5.10
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Table 2- Recoveries of aflatoxins in saffron
Aflatoxin B] Bz G] Gz
Added (ng) 10 2 10 2
Result (ng) 7.11 154 6.71 1.89
Recovery (%) 71 77 67 94
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Abstract

In this paper, method based on high performance liquid chromatography with fluorescence
detection has been suggested to measure aflatoxin in saffron. This method required a simple
extraction of aflatoxin using MeOH/H,O (80:20, v/v) and a purification by immunoaffinity
column cleanup. Aflatoxin measurement was performed at an emission wavelength of 445 nm
and an excitation wavelength of 365 nm. Detection limits for AFB,, AFB,, AFG, and AFG,
were 0.293, 0.08, 0.55, and 0.30 ng g, respectively. The percentage of Relative standard
deviations for measuring aflatoxin is in the range of 1.33-5.10 % and the percentage of
recovery is in the range of 94-67. Regarding The overall results of high-performance liquid
chromatography applied in this experiment, we can realize that this method can be used for
detection and measurement of different kinds of aflatoxins in saffron.

Keywords: Aspergilus Flavous, Florescence detector, Mycotoxin
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