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Article Info Abstract
This study was conducted to evaluate the type and concentration of pesticide residues
Article type: in pistachio samples collected from orchards in Damghan County, the main pistachio-
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producing area of Semnan Province, Iran. Pistachio samples were obtained from
processing terminals located in four major pistachio-growing regions of Damghan.
The type and level of pesticide residues were analyzed using gas chromatography—
mass spectrometry (GC-MS) and liquid chromatography—mass spectrometry (LC—
MS/MS). In addition, to assess possible contamination with aflatoxins, the samples
were analyzed by high-performance liquid chromatography (HPLC). The results
revealed the presence of residues of 11 pesticides in the analyzed pistachio samples.
Among the detected pesticides, the concentrations of acetamiprid (0.1359 mg/kg;
MRL = 0.05 mg/kg) and imidacloprid (0.3448 mg/kg; MRL = 0.07 mg/kg) exceeded
the maximum residue limits (MRLs) established by the European Union. Overall, 9
samples (17.3%) contained pesticide residues above the MRLs, while the remaining
samples were below the permissible levels. Furthermore, aflatoxin analysis showed
that 9 out of 52 tested samples were contaminated with aflatoxins, among which 8
samples were below and 1 sample exceeded the permissible limit.
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odel V' Jgaz 5o dadiges ;o ool glubs 1Sl o sly gl aolsl MRL (5 .o esls Laseis LC/MS/MS
oguds Comwlus saims ylis a5 LOQs § LODS (yiman .8, 15 4 (25l onslodl sloosls pods (gl a5 ol
(17) &gl 55 o o 50 438,515 0 00l (el MRL 0l oo slacdale jo s> o iSesl obs,l glp axine
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Recovery Regression LOQ LOD EU W § W 3 ;

Mean+RSD coefficient mg/kg mg/kg MRL tloerii o) iatlonnt Jger® s
7. r2 mg/kg
89.32+1.80 0.996  0.0040 0.0001 0.01  Organophophates CoH1CIsNO3;PS  Chlorpyrifos
75.23+£23 0.996  0.0040 0.0001 0.02  Organophophates Ci2H21N2O3PS Diazinon
87.94+1.40  0.995 0.0040 0.0001 0.02  Organophophates  CioHi503PS, Fenthion
94.52+£2.80  0.998 0.0040 0.0001 0.02  Organophophates  CoH204P>S4 Ethion
88.21+£192 0.999  0.0040 0.0001 0.02  Organophophates CoH12NOsPS Fenitrothion
85.56+1.65 0.999  0.0040 0.0001 0.1 Organochlorines  CoH¢ClsO3 S ndosulfan- alpha
88.64+2.69 0.995  0.0040 0.0001 0.1 Organochlorines  CoHsClsO3 S Endosulfan- beta
84.89+3.82 0.996  0.0040 0.0001 0.1 Organochlorines  CoHsClsO3 S Endosulfan- Total
71.54+£3.40 0.998  0.0040 0.0001 0.05 Pyrethroid C21H20C1,03 Permethrin 11
80.78+£2.60 0.998  0.0040 0.0001 0.05 Pyrethroid C21H20C1,0O3  Permethrin- Total
81.34+3.51 0999  0.0020 0.0004 0.07 Chloropyridinyln ~ CoH11CINy Acetamiprid
eonicotinoids

76.89 198  0.997 0.0040 0.0002 0.05 Neonicotinoids  CoH9CINsO, Imidacloprid
81.74+247 0994  0.0010 0.0002 0.02 Neonicotinoids  CioHoCINg S Thiacloprid
91.22+1.31 0998  0.0040 0.0001 0.05 Nicotinoids CioH23N3 Anmitraz
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® Chlorpyrifos W Diazinon ® Fenthion

Forat - | ®m Ethion ®m Fenitrothion » Endosulfan-alpha
m Endosulfan-beta W Endosulfan-Total = Permethrin Il
® Permethrin-Total = Imidachloprid m Thiachloprid

suburb _ | Acetamipri ® Amitraz
Mchmandoost TN
Amiriyeh [JJIIN |

o 0.2 0.4 0.6 0.8 1 1.2 1.4
residue level (mg/Kg)

(a)
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Amitraz
Acetamiprid
Thiacloprid
Imidacloprid
Permethrin-Total
Permethrin 1l

m detected > MRL
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Endosulfan-beta m detected < MRL
Endosulfan-alpha
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Ethion
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% of sample

(b)
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B o ki [ MRL > 45l osiloudl b sladiges
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(PPD) (oS 9381 4 (F09IT (e w03y | €9 aibin | aigei s
TOTAL | G2 Gl B2 Bl Jloo 5 | (55102 diged

NA ND | ND ND ND rolie | 03l%e | Casgailoge | MMAL
NA ND | ND ND ND rolie | 03ilSe | Cusguiloge | MMA2
NA ND | ND ND ND Crole | o50lSe | Cosgailage | MMA3
NA ND | ND ND ND rolie | 03il%e | Casgailege | MMA4
NA ND | ND ND ND aole | 0pilSe | Cavguilage | MMAS
4.48 ND | 1.19 | ND 329 | eole | o5lSe | Cussailege | MMAG
NA ND | ND ND ND Crole | olSe | Cosgailage | MMA7
NA ND | ND ND ND Crole | e | Cevgailage | MTAS
3.30 ND | ND 0.81 249 | lele | i | Cevgailage | MTA9
NA ND | ND ND ND Crole | e | Cassailage | MTAIO
4.64 ND | ND 1.02 362 | eole | i | Cussilege | MTAIL
3.85 ND | 1.13 | 0.61 211 | dewle | i | Cosgailage | MTAIL2
NA ND | ND ND ND role | o50lSe | Cassailage | MMAI3
NA ND | ND ND ND xSl | oS & el AMA14
NA ND | ND ND ND Gy | o5l a3yl AMKI15
NA ND | ND ND ND G | o5l a3yl AMKI16
NA ND | ND ND ND Gy | o5l a3yl AMK17
NA ND | ND ND ND Gy | o5l a3yl AMKI8
NA ND | ND ND ND Gy | o5l a3yl AMK19
2.34 ND | ND 0.92 142 | s | o a5 ol ATK20
NA ND | ND ND ND S a3yl ATA21
NA ND | ND ND ND S a3yl ATA22
NA ND | ND ND ND Gt | e a5 o] ATK23
NA ND | ND ND ND S 43 el ATA24
NA ND | ND ND ND ST | opilsa 43yl AMA25
NA ND ND ND ND Ry 0 il & ol AMA26
NA ND | ND ND ND eS| ol FTA27
NA ND | ND ND ND | aials | oplSe ol FMS28
NA ND | ND ND ND | wals | i ol FMS29
NA ND | ND ND ND Gy | o5l ol FMK30
NA ND | ND ND ND Gy | o5l ol FMK31
NA ND | ND ND ND G | e ol FTK32
NA ND | ND ND ND | wals | i ol FTS33
NA ND | ND ND ND eS| e ol FTA34
NA ND | ND ND ND G | e ol FTK35
NA ND | ND ND ND eS| e ol FTA36
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NA ND ND ND ND &S 0356 ol FMA37
NA ND ND ND ND &S| 0356 ol FMA38
NA ND ND ND ND S S &l FTK39
NA ND ND ND ND S ol | 0550 deg> SMS40
NA ND ND ND ND S ol | 0550 deg> SMS41
NA ND ND ND ND S ol | 0550 deg> SSS42
NA ND ND ND ND rwle | oplSe deg> SMAA43
NA ND ND ND ND Sl S deg> STA44
5.81 0.27 1.38 1.29 2.87 S ol | dag> STS45
NA ND ND ND ND Sy ol s deg> STS46
4.49 ND ND ND 7.49 S ol | dag> STS47
7.31 087 | 2.14 1.07 3.23 S ol | dag> STS48
NA ND | ND | ND ND | s | e tag> STK49
2.07 ND ND ND 2.07 & o deg> STK50
NA ND | ND | ND ND oSl | tag> STAS1
NA ND | ND | ND ND oSl | tag> STA52
ND=NOT Detected NA=NOT Applicable
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