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MECHANISM OF ACTION OF AFLATOXIN B1 (AFB1)

1. AFBI enters through ion channel
2. AFBI1 biosynthesis

3A. ROS production

4A. DNA damage

5A. Gene mutation

6A. Renal tumor

3B. Inhibition of protein synthesis
4B. Cell cycle dysregulation
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Fig 1- Mechanism of action of AFB1 (Rodriguez et al., 2024)
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Table 1- Comparison of aflatoxin contamination risk factors in the pre and post-harvest stages of the pistachio supply chain

&>l oS 5551 ! W 31 shad 6l Jolss dla 0
References Strategy reduction Effects Key risk factors Stage
: [ o i o ol ¥y il Ol B
(Nagy etal. P5L°"° dh’“‘:i)lﬁ “5‘55]5‘4 J)...S oo d)Lﬁ‘ . ).]o | | la] rales C;..f;\bﬁ )‘ .
2020) Smart irrigation, biological control, . 'P“y‘. - . Drought stress, temperature Pre-harvest‘
resistant varieties 20-30% increase in infection during and humidity fluctuations
droughts, spore entry through wounds '
pest attack
) Sl il Vo bl il ) e A il
| LanaSs 050l ol : )
(2anon etal. M;ﬁarﬁj harv.estibn)y colleggon SE S L el ol 2 by
2025) networksg’ 40% increased risk from dew, pests, 10  Time delay, soil contact Harvest
times more contamination from soil
i S5 Toens ot 155 el S I3l 3,8 Sais pd YU e
_ 5 ye S5 dyge5 ok S slayS Sis e 1y A>0.T 5 6 43 &bl 8 2 YL cogb, o
(Agriopoulou et o il il 7 RE ) s by 5l e
al., 2025) e . Fungal growth at aw>0.7, local i e A
" Controlled dryers, cool ventilation, sweating High moisture in drying, ~ Post-harvest
optical sorting poor storage
Eetanictal, | SAPOMP i 2% P o Gaan 105 ool s o
2024) o monltorlngblpnrsgcrﬁte Exacerbation of all factors Climate change Conclusion

Ugos dbal glo g, 5l oolinwl b aS 558 s als 5 Slubs olp byl s slasi,
(SPE) wel> 5B L (IAC) cidlgises! slogygimw sl &lyas giw limed diag ;0 oS g1 6 S0 jlul
.(Shephard, 2016) ol 2als” LB 50 aiwe 038 sl Lol g coaS S sladaly
JoSo b il plpear e 8L lagty, Ml gl jo (2 ol Glgiea a5 Lol s,
iy b oady b o colinul ly @z pe oy, o wiiwa LC-MSIMS 5 HPLC .wigh oo aslis
5 S (ELISA) 1591 oygesl wilaiitly anwgs YIS (63555 oy b SlaS 5 (hiSeny &l gjlwlaz HPLC
GHSean AL a Cwlalyy nl ol Guileal LSl SaS ay 55le ST 5 (S giles S
5 WS oo IS (i SSy 3L ST 5 sl il 1 ealitl Sjge 0 4 0T e Dypo N sgagts L
51 .(Chu, 2018) sas e ) 1) gl el ¥ 51 2aS 33 gmgi B ysboas o] Coplam ey 31 ot (6 jbov e
B9 5me ) 5l a8 (slaosgaste 4 Wi e Cambo L (385 ojlolaz s opdle .(AOAC, 2020) aily oo Lil3dl
et HPLC & e 0T glos g a5 o 0,55k 0 ool 81, Lo jog il S 5 J5S0se 15l lulids (15|
L J3hs Jlast asle glacossame Ll sl 5oml  coul p,55LS 51 550 om0 o] Comlas 5 08,8
PRl L Oligos 4 5l g o)l le alie GluS 5§ c8s 4> 31 b g, pl(Vaclavikova et al., 2013)
5 oolital b 55 (FIAZ) ol Guilansls slacygnsl o)ls FDAG Lg | &oloul ol e o 5 055 oVl s Camo
ELISA & s (6 5V ol il jld glocwnz 5 Olgas aiojls Lol g oo solitul gl awb sy
Oel ()l sliS By g amse ol L b ooy pmanie Slal o B S
ouds wal8 lojan jsbay S 5isSole Wiz (3l ST ot diges Buzy (silweslel 5 (Cele wiz) (SYsb
(Lietal, 2021) ool o 5l 256 Cdl sl il 5 balgams yo Sogll Kanls

2 Fluorescence Immunoassay ! photo diode array

o



M;bMﬁWiMG‘ﬁMGB&,; sl Y Joao

Table 2- Comparison of analytical methods for detecting aflatoxin in pistachios
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Abstract

Pistachios, valued for both their nutritional and economic importance, hold a prominent position in global
food security and international trade. Rich in protein, unsaturated fats, fiber, and antioxidants, this oilseed
crop plays a pivotal role in strengthening Iran’s economy. However, contamination with aflatoxins potent
toxic and carcinogenic metabolites produced by Aspergillus species, particularly A. flavus and A. parasiticus
remains a persistent global challenge, creating serious barriers to the trade of this commodity. Aflatoxin B1
is recognized as the most powerful naturally occurring carcinogen, prompting stringent regulations and
widespread public health concerns. In this systematic review, the risk of contamination is examined across
all stages of the pistachio supply chain from pre-harvest climatic stresses and pest attacks to post harvest
drying and storage practices. Conventional detection methods such as HPLC and LC-MS/MS are evaluated
in terms of accuracy, cost, and speed, while rapid screening tools like ELISA and LFA are discussed for their
practical applications. Furthermore, advanced biosensors including electrochemical and optical platforms
enhanced with a tamers and nanomaterials are introduced as promising solutions for on-site detection. The
findings indicate that despite technological advances, challenges such as matrix effects, the need for precise
calibration, and maintaining stability under harsh environmental conditions persist. Ultimately, by integrating
pest management (IPM), biocontrol using non-toxigenic strains, and combining rapid diagnostic systems
with digital monitoring, it is possible to effectively reduce contamination risks in the pistachio supply chain
and meet international food safety standards.
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