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Table 1. The samples collected from various cities

Processing sort Common name Processing area Location No
sl s oo el o3l et Jos osleds
tizabi Bidane Taherkhani Takestan 1
tizabi- sulfure Bidane Zartak factory Takestan 2
aftabi Bidane Taherkhani Takestan 3
californi Bidane Taherkhani Farshid Takestan 4
Roie zamini Bidane Taherkhani Takestan 5
californi Talaii Rahmani factory Takestan 6
tizabi- saie khoshk Bidane Rahmani Takestan 7
tizabi Bidane Taherkhani Takestan 8
tizabi- sulfure Bidane Taherkhani Takestan 9
tizabi Bidane Parshahil Khalilabad 10
tizabi- sulfure Bidane Parshahi2 Khalilabad 11
tizabi- sulfure Sabz Parshahi3 Khalilabad 12
kalle Sabz Parshahi4 Khalilabad 13
tizabi- sulfure Sabz qalami Parshahi 5 Khalilabad 14
tizabi- sulfure- badom Sabz qalami Parshahi6 Kashmar 15
kalle Sabz Parshahi 8 Khalilabad 16
tizabi- sulfur- darjel Sabz qalami Parshahil Kashmar 17
dom keshmesh Sabz Parshahi 7 Kashmar 18
kalle Sabz Khalilabad Kashmar 19
darajel Sabz qalami Parshahi 8 Khalilabad 20
tizabi Poloii Areal Quchan 21
tizabi Poloii Area2 Quchan 22
tizabi Poloii Area3 Quchan 23
tizabi Poloii Aread Quchan 24
tizabi Poloii Area5 Quchan 25
tizabi Poloii Areal Maragheh 26
tizabi Poloii Area2 Maragheh 27
tizabi Poloii Area3 Maragheh 28
tizabi Poloii Areal Bonab 29
tizabi Poloii Area2 Bonab 30
tizabi Sabz Area3 Bonab 31
tizabi Sabz Aread Marageh 32
tizabi Poloii Area5 Marageh 33
tizabi Sabz Aread Bonab 34
tizabi- sulfure Sabz Areal Malekan 35
tizabi Poloii Area6 Maraqgeh 36
tizabi- sulfure Sabz Area?2 Malekan 37
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tizabi- sulfure Sabz Area3 Malekan 38
tizabi Poloii Aread Malekan 39
tizabi Poloii Area5 Malekan 40
tizabi Poloii Area$ Bonab 41
tizabi Sabz Areab Bonab 42
Tizabi non sulfur Poloii Area6 Malekan 43
tizabi Poloii Area7 Malekan 44
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5 St S S o dbs g 38 e JUs
il JelLs HPLC S, oue 56 I ) oo VO 3
L mSesll A 8 Yo Ve ol a2 smel
5 5—=S5s 5 Waters 4= S sl HPLC o&ws
5 YYe nm (Excitation) C‘”‘é” e Jab Lo, b

WA (atev_l\ Sl FYo e Jsb > (Emission) ,i5

Cow g mls

Aspergillus Sec. Nigri o5 gl 4 oS S 4l
Slrs S w0 ShadS g1l (Sl b S oo ol
s A. carbonarius s A. niger a o> 3| A. Nigri o5, S
35 0Ll 3y ds 53 Vo0 BA oy Sl Ol
G5 ) R3S O el g s 235 53 2B S
o=l 03 S Dsban s 2l e 53 e S
53 S350 Ol Ly G0 GhetS 658 Sl G
PEPRCE U AP NN SN
Gk aa s e s Dl O e 4S5 gl eiS
CEV T OPY O Gladged) La g o St ol

St B Sal (62,55 (slatads I (FY S¥Y

OO0 ng/ml L 2/0 glac bl 5l fol> 5 lall
(Limit of Detection) LOD .. a4l oS 551 S|
bl o () ) A e S
oS 51 S1 YV eppbOs 581 L 50 (Recovery) S 531 S1
L ol s Seslil 5 Sodl 5l sole S sop A

(Y S5 ¥Jsd) i asulee HPLCHIAC

038 Sl 5150 5151 015 dmslls 5 g

S AL Nigri
2 O0TA W5 b sl balis Jodly o) sk @
03,5 38 gty S Sl S ALl ol
s Gl SPDA S bse js 5 obknl AL Nigri
sl a5l (o5, Sin) Ol IS 4 5l ankad O sl
Baome 2 s 00 (6 sime (5 i Lo YOO SN S s
53 el FA Se 4 aKeds .0 a6 PDB i
0305 5l ;3 o g 453 YO, 5L ST s 058 -
DL S 53 sy Ve e 4 OF Sl e 5 LS
2 A S SIS Al sk 4 us S Serpm
Slo 5 05 5man S pa (g yms 0355 03 0555 OLL
e YO U S st Gl 51 ) e gy s S
Cs l_gji,“_i).sg,.ol_wm_;c)vugjkfuwgi
Yo aan b esls 5 51,5 sle x5 YO 43V Yerpm



V=V F AR L/ ) sjled / 00 ds / alE slagsles

(NG/G) A S 51,51 5 A Sec. Nigri(l) Jisw slag,6 & e slaokul 51 ods 5,}16,. eSS I Ol ¥ Ju

Table2. Aspergillus section Nigri contamination (%) and ochratoxin (ng/g) of raisins collected from different
provinces

=, Ss 44 Sec. Nigri contamination (%)

Ochratoxin A (ng/g) Area Location No
Suspension”” Raisin’
S 515 - : .
= 0 el haiS $351 5 4 Jre e
0.4 50 66 Taherkhani Takestan 1
ND™ 25 0 Zartak factory Takestan 2
ND 100 100 Taherkhani Takestan 3
ND 75 0 Taherkhan Farshid Takestan 4
2.13 100 100 Taherkhani Takestan 5
0.61 75 0 Rahmani factory Takestan 6
ND 8 0 Rahmani Takestan 7
ND 100 82 Taherkhani Takestan 8
ND 90 90 Taherkhani Takestan 9
ND 100 100 Parshahil Khalilabad 10
ND 75 0 Parshah2 Khalilabad 11
ND 25 100 Parshahi3 Khalilabad 12
ND 100 100 Parshahi4 Khalilabad 13
ND 75 33 Parshahi 5 Khalilabad 14
ND 50 50 Parshahi6 Kashmar 15
ND 100 100 Parshahi 8 Khalilabad 16
ND 100 75 Parshahil Kashmar 17
ND 100 83 Parshahi 7 Kashmar 18
100 100 100 Khalilabad Kashmar 19
ND 100 100 Parshahi 8 Khalilabad 20
ND 100 36 Areal Qouchan 21
ND 100 10 Area2 Qouchan 22
ND 80 0 Area3 Qouchan 23
ND 25 100 Aread Qouchan 24
ND 25 25 Areas Qouchan 25
ND 100 100 Areal Maraghe 26
ND 10 0 Area2 Maraghe 27
ND 100 100 Area3 Maraghe 28
ND 20 0 Aread Maraghe 29
ND 80 0 Area5 Maraghe 30
ND 50 100 Areab Maraghe 31
ND 100 100 Areal Bonab 32
ND 100 100 Area2 Bonab 33
ND 20 45 Area3 Bonab 34
ND 80 17 Arcad Bonab 35
ND 90 50 Area’s Bonab 36
ND 20 33 Areab Bonab 37
ND 80 100 Areal Malekan 38
ND 20 0 Area2 Malekan 39
ND 20 0 Area3 Malekan 40
ND 100 100 Aread Malekan 41
ND 100 100 Area5 Malekan 42
3.07 100 100 Areab Malekan 43
ND 100 60 Area7 Malekan 44
*- culturing surface sterilized raisin on PDA directly. PDA 3 o Jsie Ao b JialS diee oS
* culturing suspension of raisins -surface contaminations on PDA+streptomycin
- PDA+streptomycin CiS L 53 S e gla Sodl O sl g S T
""ND= Not Detected i gbs, =ND
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Table 3.The list of Aspergillus section Nigri isolates obtained from raisin collected from different areas

Number Code and processing kind Location Species
ol 5 sl g5 Joma s 5
1 100- 12-15BS Khalilabad A. niger
2 100- 12-15BC Khalilabad A. niger
3 100- 12-5BS Takestan A. niger
4 100-12-21BC khalilabad A. niger
5 100-12-10L Khalilabad, Kale A. carbonarius
6 100-12-20BC Khalilabad, Kale A. niger
7 100-12-9 BC Takestan, on the ground A. niger
8 100-12-7L Khalilabad A. carbonarius
9 100-12-16BC Khalilabad A. niger
10 100-12-18BC Khalilabad, not screened A. niger
11 100-12-23C Khalilabad, kale A. niger
12 100-12-24L Khalilabad, screened A. carbonarius
13 100-12-24S Khalilabad, screened A. niger
14 100-12-6 L Zartak A. carbonarius
15 100-12-15L1 Khalilabad A. carbonarius
16 100-12-19L1 Khalilabad, Badom A. carbonarius
17 100-12-19-BC Khalilabad, Badom A. niger
18 100-12-14-BC Kashmar A. niger
19 100-12-16BC Khalilabad A. niger
20 100-12-23L Khalilabad, Kale A. carbonarius
21 100-12-18-B Khalilabad, notscreened A. niger
22 100-12-30B Maragheh4 A. niger
23 100-12-30-L Maragheh4 A. carbonarius
24 100-12- 30-BS Maragheh4 A. niger
25 100-12-32-B Maragheh5 A. niger
26 100-12-32BR Maragheh5 A. niger
27 100- 12-34Y Bonab A. niger
28 100-12- 34BR Bonab A. niger
29 100-12-35BR Bonab6 A. niger
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30 100-12-35B Bonab6 A. niger
31 100-12-38BC Bonab4 A. niger
32 100-12-38B Bonab4 A. niger
33 100-12-28B Quchan4 A. niger
34 100-12-28BC Quchan4 A. niger
35 100-12-29BR Quchan5 A. niger
36 100-12-29-B Quchan5 A. niger
37 100- 12-40-B Maragheh3 A. niger
38 100-12-41-BR Malekan, Sulfur A. niger
39 100-12-41-L Malekan, Sulfur A. carbonarius
40 100-12-43SMB Malekan, Sulfur A. niger
41 100-12-44BR Malekan A. niger
42 100-12-44 SMB Malekan A. niger
43 100-12-45BR Bonab3 A. niger
44 100-12-45B Bonab3 A. niger
45 100-12-46-B Bonab5 A.sp

46 100-12-46Y Bonab5 A. niger
47 100-12-47SB Malekan A. niger
48 100-12-47BR Malekan A. niger
49 100-12-48BR Malekan, Sulfur A. niger
50 100-12-23BRB Khalilabad, Kale A. niger
51 100-12-37BR Maragheh A. niger
52 100-12-25B Quchan A. niger
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Table 4. Ochratoxin producing potential of representative isolates of A. section Nigri isolated from raisin

Number Code Location Ochratoxin A(ng/g)
O)La.«j-' LY J}w <rJ§/rJ§j;Ln)w5ijS\

1 100-12-34Y Bonab ND

2 100-12-46Y Bonab 2.3

3 100-12-23L Kale- Parshahi 63.91

4 100-12-30L Maragheh 3.2

5 100-12-10L Kale- khalilabad 13.74

6 100-12-19L Badom-khalilabad 51.15

7 100-12-7L Khalilabad 108.08

8 100-12-14BC kashmar 0.87

9 100-12-6BC Zartak ND

10 100-12-16BC khalilabad ND

11 100-12-5 BS Takestan ND

12 100-12-19L.1 Khalilabad ND

13 100-12-43S S -Malekan ND

14 100-12-15L1 Khalilabad ND
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Ted <, 49A= 2R
Yedo
T ¢ AUC
Ao —— (Linear (AUC
AUC &, ) 10, \
ng/ml 0.50 1.00 2.00 2.50 5.00 10.00 15.00

AUC 381,969 421,417 569,940

607,030 884,650 1,530,068 2,197,020
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Fig. 1. Area under curve of 0.5- 15 ng/ml ochratoxin A Standard solutions
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Table 5. The result of recovery tests obtained from 10 ppb ochratoxin A spiked uncontaminated raisin

NO AUC Conc.5¢g Diluted Factor Recovery
Spk 10 ppb 110920 0.028 0.444 0.50 71.00%
Spk 10 ppb 106545 0.027 0.426 0.50 68.20%
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Pe_ak Results
Mame RT Area Height | Amount | Units
1 | Ochratoxin A | 4.763 | 3308300 | 205353
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Fig. 1. The chromatograms of 10 ppb spiked raisin sample
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Table 6. Ochratoxin and Aspergillus section Nigri contaminations of raisin produced in different locations

OTA contamination OTA contaminated o o Samples
level (ng/g) samples (%) A. Nigri contamination (%) numbers Location
OTA « Sl ol OTA w o5yl slass sas A Nigri o5 5 slag 6« Ss 4l
(ng/g) %) ) ool
O sl suSuspension ~=SRaisin
0.4-2.3 30 69.22+34 48.66+47 9 Takestan
100 9 84.09+26 76.45+34 11 Kashmar
0 0 66+38 34.2439 5 Qouchan
0 0 60+39 50+55 6 Maraghe
0 0 68.33+£38 57.5£35. 6 Bonab
3.07 14.3 74.28+38 65.71£37 7 Malekan
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