Gla Gl 3 by Cpped 0 B9 e 20224 8 amdl 44 alaall Cadl dadly Ay

aodll “Llini o4 ..Il.l.uuélg.:ﬂﬁiu §9-i80 Aaani
HPLC oladily 2021 ougo dilasiigy \.t}jglll"

(3 85 alg 5 @) JUags 0 o M gsta Ciyyi
Lailal)

gl gyl padll Cilial 4 LSOV 305 e duhall sda el
HPLC— +1a¥) 4le Abilul) Lahe siles K1) alasiuly cdie (25) axe; 2021
O Gl o Joaall & Cua Al ibeSl A0 BUlY) 4 FLD
P (8 de )3l Sl S

aren Ofs Bl S OV Bgle L yaall maill e (g0 %52 o bl iy
(0-05— G St (spue sty Bl S iYL gle (@)hll madll e
B2, ) Al clpwS oY1 (e il apen sl Auhall Ciiy (s A <0.271)
ClpuS GDEY1 (e A0 il el Gl apea of Laagd @S (G1, G2
O EYL Bgle gylall sl A Glie (e %100 o il Cuy Ay Y]
Al iyl Bl S DYL Lgle gkl maill Gy e e % 465 Bl
skl liall ppen i€ 2008 el 2680 ady dyysudl Ayl ddalgal) as
aajlie iy X (AFB1=2.0 HG/KQ) st cds zsamsal) aadY) aall (e
Auhall s3a 8 el Gl gl Gl o ALl luhal) by ) i
RERPN g (PR VAV -

e o GELAY) ¢ slie gy ages ¢ clinsgdd  HPLC :dalide cilals

Sl dmala Al Sially ALl Autigh LIS Aal) digh) and ¢ ygi€a dind ()
Sl drala Al Sills A5LasS)) Aurigh IS A Lig)) and cduiie 3y5iSa )
il daala Al illy 4ilasl) Aunigh A0S (A8 Ausigl) and o)y 4S5 il )

67




HPLC aladicly 2021 amige 4ilailag g gl zeall) cilial b clivus gMY) (s giaa daa

Determination of aflatoxins in Syrian wheat
cultivars and their wheat products
for the 2020-2021 season using HPLC

SH.Sadek® N.Al Bitar® R. Zahrah®

ABSTRACT

This study dealt with the determination of the concentrations of aflatoxins in the
Syrian wheat cultivars for the 2021 season, which numbered (25) samples,
using HPLC-FLD high-performance liquid chromatography with the
photochemical cell derivatization technique, where the samples were obtained
from the Agricultural Research Center in Damascus. The results showed that
52% of the studied wheat samples were contaminated with aflatoxin B1, and
that all soft wheat samples were contaminated with aflatoxin B1, while the
study showed that all samples were free of the three aflatoxins (B2, G1, G2),
and it was also noted that all durum wheat samples were free of aflatoxins.
After grinding the infected samples, the results showed that 100% of the soft
wheat bran samples were contaminated with aflatoxin B1, and 46% of the soft
wheat flour samples were contaminated with aflatoxin B1, the results were
compared with the Syrian Standard Specification No. 2680/2008. It is (AFB1 =
2.0 ug/Kg), and the comparison of the results of the research with the results of
previous studies showed that the levels of contamination of wheat samples in
this study are lower than in the rest of the research.

Keywords: HPLC, aflatoxins, immunoaffinity column, derivatization,
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2- The importance and purpose of the research:
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3- Materials and Methods:
rdaddiall Jullaally slgall —1-3

3-1- Materials and Solvents:
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3-2- Apparatus and Tools:
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3-3- Preparation of Solutions and Solvents:
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e 1000 in Joladll aaiss casiapall 0uSspms o 1M Jolaa 51 585l e L)
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3-4- Sampling:
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Sham 1 (ol J QIS
Sham 3 (ol 3 Ll
Sham 5 (ol 5 ol
Sham 9 P 9 .l
Doma 1 (ol 1 L
Doma 3 ol 3 Laga
Bhoos 5 ol 5 gy
Bhoos 7 ol 7 g
Bhoos 9 ol 0 Cigny
Bhoos H (ol el H &
Horani (ol el shss
Exad (ol el 65 alus)
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3-5- Extraction and purification of Aflatoxin:
235 550 3 sa)lsl lehal) Gis ) (oY) sadll e A yadl Ll Cipaa
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76



Gla Gl 3 by Cpped 0 B9 e 20224 8 amdl 44 alaall Cadl dadly Ay

‘Hplc Al aladiuly cilis oY) Haas -6-3
3-6- Determination of AFLATOXIND by Hplc technique:
Eaglill e Azaidiall il il Ty al Ay uleall Alle & L&) e 0 Y LS

L3y (liml) Jodal (HPLC-FLD) a0l chandt al ia il oS gD

8)sldll CaliSa aw (Shimadzu, Kyoto, Japan) iS,5 e Slea pladiuly
Cl8 g5 5= (BhesT5es S Juab 35 we ayall gl ariiul 28, ((FLD)
(MACHEREY-NAGEL, 48,3 ( p2i (150Lx4.6mm  1.D, 5pum)
O poag C18 (10Lx4.6mm [.D, Spm, MN) Zila 35ac ae Germany)
Sl el a oy aie 5 by ¢ il Al as S 3y aally o W1 B
Jara N A8LaYL gl e (15:30:60) dpana 7o oty Jasii g inul
40°C 25ac 8ylya dayy e ((20pum) Ldall aan ¢ (1 mi/min) @asi de ) o
iase sy 365NM 5L s Jska) 35l LIS dnge Jlghal 2ies
QI alads ) o 288y 10 slaty o Judas ey LA (440nm ey
dgac G auiagi Cua UVE (LC Tech, Germany) djisall 4ibasl 20100
Letiadlaoy Al clgimiall Sl iy ey il Gl s Lt il KU Jacdl

cgulall e ssage (LC Solution) galiy aladinly
Loyl dalaly ellyg (Recovery Percentage) 4, giall & layin) A a30a5 3
iely oS e s Slie Y S me (e Aglie S1

(2) oy Jsaall b Aussall ilial) o Joanil 48 gua gall Ayl (335 Leaadlainl
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el Crgn (8 Ay ) Ol DU ¢ L i) st £(4) Jsaad)

Wheat Mean
spiked aflatoxins
Aflatoxins Recovery (%) +
ng/Kg*
RSD** (%)
0.6687 97.7+ 2.2
AFB1 1.337 95.4+ 1.9
2.675 99.8+ 2.5
5.350 98.8+ 1.8
0.206 98.2+ 1.5
AFB? 0.4125 96.8+ 1.9
0.825 97.1+ 2.3
1.650 99.7+ 2.3
0.6625 98.9+ 2.8
2.650 99.0+ 2.5
5.30 97.2+ 1.4
0.2 97.6+ 1.2
AFG? 0.4 98.0+ 1.7
0.8 99.4+ 1.4
1.60 96.9+ 2.1
il S ] LS pall (pe JSI ysiall g s S ) A T i’
cgsiall ansil) (g)lemall Calpay) ansgia”
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4- Results and Discussion:
il -1-4

4-1- Results:

3 BT € DUV £ ke Lg padl) el e (e %52 o andl il iy
Cragli iy BT € DY L5l gyl il e (10 % 100 of cos
RVEN O Laasly <0.167 pg/Kg 508 Jasays (0.270 — 0.050) pg/Kg o
Ay saall Al dl) Abalsall 8 = sesall aadY) 2all 50 %100 Ly 6F il
eV 131 8 Lo #sansal) saaill 3gaally 1alal) 2008 alad 2680 Ai)
gonal il (4.0 pg/Kg) 5B aSsU (2.0 pg/Kg) sas
4 7 sansal) AxgyY) g GOIY)
ol G Aphadll o sandly st (e LISl madl) cilie Sl Lulpall caiy LS
e sl Al Lgalilas g due 12 lsse Jlly cilisl) e (sf st Jaay
Cans i b Lads ¢(3) ady Jsaad) & ease b LS Gyl il DY)
cGanl Gl (anad il gile g S

W Max Intensity : 4,998
JDetector A:Ex:355nm,Em:440nm Time 10.584 Inten. 3.230

2_- /’&/\
o
] £ g 7
. : . . . : : : .
0 1.0 20 3.0 40 50 6.0 7.0 8.0 9.0

@he Jslaal aheglag S 1(1) Jedd)
il e By, By, Gy, Gy) il MY il
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Max Intensity : 597

my
0.20{Detector A Ex:365nm Em:435nm

0.10+4

0.0+

Time: Infen

(10,L2)

4.0 5.0 6.0 70 80 9.0 10.0 min

Aagal o) sila S 1(2) S8

Max Intensity : 1986

my
0.20-Detector AEx: 365nm.Em:435nm

T Time inten
0.15+
0.10+
0.0
0.004
-0.05
T T T T T T T T T T
0.0 1.0 20 30 40 5.0 6.0 70 8.0 8.0 10.0 min
s &
(2 L«}.J) 4.1.::.“ ebs:}.stc\))s (3) ds.uj\
mv Max Intensity : 400
Detector A'Ex:365nm Em 435nm Time nfen.

010

0.05+

-0.054

Max Intensity : 1418
Time ~ 10.935  Inten. 0.534

my
1.50-{Detector AEx 265nm,Em 440nm

1.25

1.00

0.75+

0.50

0.25]

0.00-]

-0.25+

-0.50

NENN))

40 51 80 70 80 90 10.0 min

Aagall o) silas S 1(5) JS
80



Gla Gl 3 by Cpped 0 B9 e 20224 8 amdl 44 alaall Cadl dadly Ay

& MO/KG 350 5y0a B1,B2,G1,G2 apy¥) s Y 5805 3(5) Jsaall

g (gLl il e

Sample

AFB, AFB, | AFG, | AFG, Aft

name

Sham 4 | 0.195£1.05 | ND* ND ND | 0.195+1.05
Sham 6 | 0.162+1.24 | ND ND ND |0.162+1.24
Sham 7 | 0.149+2.03 | ND ND ND | 0.149+2.03
Sham 8 | 0.197+1.74 | ND ND ND |0.197+1.74
Sham10 | 0.271+1.82 | ND ND ND | 0.271£1.82
Bhoos 4 | 0.102+1.61 | ND ND ND |0.102+1.08
Bhoos 6 | 0.05+1.94 ND ND ND | 0.257+1.47
Bhoos 8 | 0.113+1.22 | ND ND ND |0.113£1.22
Bhoos10 | 0.164+1.73 | ND ND ND |0.164+1.73
Doma 2 | 0.219+2.11 | ND ND ND | 0.219+2.11
Doma 4 | 0.206+1.57 | ND ND ND | 0.206+1.57
Doma 6 | 0.196+1.08 | ND ND ND | 0.196+1.08
Jolan 2 | 0.177+1.87 | ND ND ND | 0.177+1.87
Sham 1 ND ND ND ND ND
Sham 3 ND ND ND ND ND
Sham 5 ND ND ND ND ND
Sham 9 ND ND ND ND ND
Doma 1 ND ND ND ND ND
Doma 3 ND ND ND ND ND
Bhoos 5 ND ND ND ND ND
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Bhoos 7 ND ND | ND | ND ND
Bhoos 9 ND ND | ND | ND ND
Bhoos H ND ND | ND | ND ND
Horani ND ND | ND | ND ND
Exad ND ND | ND | ND ND
.z ) : ND*

g g5 (e Appadie Ainae aladinly Gl YL Aslall clisal) (yade aay
Gl Al Jalie alasinly 2 hat V) A Ciaay % 70 zhadi) Ay
tgsmall mall) Glie 3 OlinS DY g ad b Aidaal) A6l Qi) A3yl
S DY Lsle gyl adl) AMas e (ra % 100 of andl il iy —
«0.144 pg/Kg 3,38 Janays (0.257 — 0.048) pg/Kg on sy iy (Bl
o el el aa) (50 il %100 Ay ) @l ppen of Baagly
zsansal) (ssaail) 35aally Lualall 2008 alad 2680 ad) Ay sasll Ll dl) diaal sal
duing B] cpuS D8N (2.0) HO/KG a5 Dlelly iiel) b Ly
sl Y i€ Y £ ganal dilly (4.0) pg/Kg

82



Gla Gl 3 by Cpped 0 B9 e 20224 8 amdl 44 alaall Cadl dadly Ay

HG/KG 35 5yie B1,B2,G1,G2 sVl cilipnsS DY) 515 :(6) Jsaal

i€ UYL Esll) il e cade (e Aailill Al ciliye

Sample
AFB, AFB, | AFG, | AFG, AFt
name
Sham 4 | 0.181+2.12 | ND* ND ND | 0.181+2.12
Sham 6 | 0.157+1.70 | ND ND ND | 0.157+1.70
Sham 7 | 0.137+2.18 | ND ND ND | 0.137+2.18
Sham § | 0.182+1.29 | ND ND ND | 0.182+1.29
Sham10 | 0.253+1.06 | ND ND ND | 0.253+1.06
Bhoos 4 | 0.092+1.44 | ND ND ND | 0.092+1.44
Bhoos 6 | 0.048+2.38 | ND ND ND | 0.048+1.71
Bhoos 8 | 0.101£1.81 | ND ND ND | 0.101+1.81
Bhoos10 | 0.153+1.56 | ND ND ND | 0.153%1.56
Doma 2 | 0.201+2.07 | ND ND ND | 0.206+2.07
Doma 4 | 0.190+1.82 | ND ND ND | 0.194+1.82
Doma 6 | 0.182+1.34 | ND ND ND | 0.186+1.34
Jolan 2 | 0.166+1.52 | ND ND ND | 0.166£1.52
(i o1 s ND*

O Lele Jamatiall = (gydall il 38y e (re % 46 o candl il iy —
O Cagli iy BT oSG A ke - g Ll il lie opaha
i)l pen of Jansls <0.014 pg/Kg 8 Jaears (0.017 = 0.011) pg/Kg
Ay saall Apasldl) Abaalsall b sansal) ) sl (e J3 cilS %100 Ay
eVl 406 8 Ly = sansall gyamill 2508100 Lialall 2008 lal 2680 A,
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¢ sanal Zouilly (4.0)  pg/Kg s Bl (S5 0.2 pg/Kg

B3

.z sansall AagY) Clin oY)

ng/Kg »Sissia B1,B2,G1,G2 @jY\ Slipus gDV 3815 (7 Jsaall
i UL Bl il Gl als e Aaill) ekl clie b

Sample
AFB, AFB, | AFG, | AFG, AFt
name
Sham 4 | 0.011+1.95 | ND* ND ND | 0.011+1.49
Sham 6 ND ND ND ND ND
Sham 7 ND ND ND ND ND
Sham 8 | 0.012+2.20 | ND ND ND | 0.011£2.20
Sham | 0.014+1.95| ND ND ND | 0.014£1.95
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Bhoos ND ND ND ND ND
Doma 2 | 0.013+1.88 | ND ND ND | 0.013+1.88
Doma 4 | 0.012+2.07 | ND ND ND | 0.012+2.07
Doma 6 | 0.010«£1.19 | ND ND ND | 0.010+1.74
Jolan 2 ND ND ND ND ND
(i o1 0 ND*
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ALl Ll e 4laally

O A 156 & Gl Y1 aay o4 ,40, Joubrane ol 2020 ole 4
HPLC 456 ahainly dlldg AB gl 8 Gy e agive (e Cimen il
= 1.05) pg/Kg o congli Bl S DY) 50805 o duhall il ey,
e e asiwdl WS 8 %25.3 5 %23.3 iyl A cilS o o736
Ol aail) 138 e gl A5le g 2 pg/Kg e 2 Maa) Janass ¢ sl
217 5583l dshall & Lie J1 58055 85l cilS (g gl el ciline

O Ailatiag el (pe Slie 108 aany 050415 Felipe 282014 ole 4
A e Ae 32 (Julsl) ) (e e 35 Ul saill e ALl (315
o s ¢Sl el (383 e Ae 15 (Sl madll (38 (e die 20 (il
¢ (HPLC dg Hladiuly ¢llyy (B1,B2,G1,G2 day)¥) culiyuns€ MY ajaas
Janay BT o eV Lske Allaall il Jlaa) (e %30.6 o dashall iy
el A o315 5l s el Joll) el o Cam ¢ (0.6) pg/Kg iy st
O 2 dares ke aals die dga Auball Cilas 5 JalS il (383 o5
13 oo bl A5)lie zangi 5 pg/KG ss Alihll dialsdl) 6 7 senndl 2al
< leie Ji 5805 BT € eV ah 355l cilS (g sudl) el e o Canl
s e Ll Bl SV il il ulS G 4313 Eighill iy Ganl o2a
[22] el (383 5 (pa s el

O AilaY) 3] b (e Aie 34 aan (5 0aTs Namjoo 5 2016 e 8
e %29.4 o Al chi G (HPLC alaaialy @llyy el 51 aaas 3
S OEYL Crpbl Jane aly G (b€ YL A le Alladl cilisal) e

Oe 2k daray Asle 3aaly Aie apay Auhall clas Cua ¢ (6.91) pg/Kg Bl
38 ae bl 43 )ie g (15 pg/KG sas 4l ddaalsall b = sassall aall

23] Gl oda b lgie Ji il g sl malll e gl 5805 o) Gl
n bl e ) (e die 34 aany 05 315 Abdel-Fattah .6 2020 e 4
G (HPLC 4yl aladialy elldy «chlipu DY) 00a5 2 (ag ¢ puan 8 Adlid
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LS BT pas€ DY 23 ke Allaal) ciliall  Maa) e %33.33 o dushll iy
a4 e A il aall Sl s g kel duball Glie (0 %16.6
alie of inil) 12 aa gill) 45)6e i 2ug/KG  sa5 A dnasial
24] a1 8 G B 35S0 Fisle culS (g guall el

Ayl CDad) e el de 32 pany s al5 Zhao ALE 2017 ple
Eian (LC-MS/MS 4ipha aladinly @llyg Bl S sDIYI aad 5 (g chsipeall
Erm (Bl S DL A5k Allad) lial) Jles) e %18.8 of duball cuiy
8 ae plal) 45)lie asi (0.06) pg/Kg Bl ope€ sDEYL Cuslill Jana ol
Leie Aeb 508150 BT S sV Gl 5 5le cilS (g sl el e of Canl)
[25] i oaa b

Al (as LS5 (e el due 141 aens Turksoy and Kabak . 2020 ale
O bl iy Eum (HPLC gyl aladinly elldg a1 cilipn€ oY) agaas
zshs Ca dadi B1,B2, <l S gDV 4355k Allaal)l @il Jlaa) e %2
Jaxs OS Gaa 8 (0.35-0.21) pg/Kg g BT (asS sDEY L sl Jase
Canll 138 ae 30 Ajlie g <0.094 pug/KG apaay B2 (€ gDV kil
Ot gl Sl BT e sOUVL T 255k uilS g gl el e
.126] (0.270 - 0.050) ug/Kg

aluagilly claliiiuy) -5

5-Conclusions and Recommendations
B S YL &sle dg paal) il e lan) (0 %52 -
HO/KG O il iy BT (S gV L sk (g lall il cilive pen =
.0.167 pg/Kg 88 Jazass (0.270 — 0.050)
Al dl) Adalsall 8 7 pensall a1 aall (e ) ilS A5 gL lial) ppen —
1Y) 1 Lo msesd) (g5l 3508l Lalal) 2008 alal 2680 ad) 4y
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il (4.0)  pg/Kg dwing Bl cpusdad (2.0)  pg/Kg sas <Dlels
4 zsansall Ay LS Y ¢ sanal

Jay o Cum Al sandly st e LIS A0 i) el e psan =
)Y L€ DY e sl Al Lalln Al 12 3 il e 6 gt
ge Llad) climll (ala (e Lele Jaanidl) o)kl el 435 Clie gaen —
)28 Jaaas (0.257 = 0.048) ng/Kg o oaglyi oy (Bl S DY
.0.144 pg/Kg

Llad) Gl gala e Lgle Janial) )bl maidll Gy lie (e %46 —
(0.017 =0.011) pg/Kg ¢ sl canis B S 5DV 355k

Lete il Candl 13 8 g paal) culiall 8 gAY Cghil G of s —
Nere Ljlaall cas Al Ald) Sl pall was

2 Y Ll V) lahall U Al dcaiiie aad il Coglil) A e ) e -
aalsl) 2yall aslatiag madl) Dlgin) (ro Adlall dpesdl) dejal) HlieV) ey 3L
o el Jaay G JLakS Aaligs dalall A all g JS5) Lae clialy
kY el el sy

D3 3 A nll @l malll Glue 8 Bl cpeSYL Sl agag o) -
Aallee ally A Y] Aalall Aaiall dagys dglia Aila) asms iy 4 el
- cludl dale

33 sisal) = LB GllXs (o) pual) el Jpnalaal A 5l) 48)5all Ganl —

S dalye (4 Sslill lapal 49 el dail V) Jralaall aaad 4)50 48)50 —
s ()

Aphil aselly cllailly LUV ge Sl CalSl bl yyekal -

ccaadl Lol 8 o3 Al ey Loy olal <l cilead) puan G GBpustll —
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