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Abstract:

Aflatoxins are toxic, carcinogenic secondary metabolites produced by Aspergillus
flavus, and they are responsible for the contamination of nuts and dried fruits. The aim of
the study was to determine the prevalence of aflatoxin contamination in nuts and dried
fruits sold in different countries. Dried fruits could contain harmful mycotoxins, posing a
risk to health. Fungi, which are integral components of the soil, cause contamination of
many food products, including dried fruits and nuts. This fungal burden not only leads to
the deterioration of these nutrients but is also responsible for mycoses and mycotoxicoses
in consumers, especially immunocompromised individuals. The high burden of
aflatoxigenic and drug-resistant fungi in edible products such as dried fruits and nuts poses
an immediate threat to the human population and therefore requires rapid control.
Aflatoxins were found in food and feed globally, and their economic impact was
extensively studied. This review examined the risks of consuming moldy produce and the
potential for infection by aflatoxigenic fungi. It also discussed the previous state of
aflatoxin contamination in various countries worldwide. Aflatoxins were detected in a
range of foods and feeds, with dried fruits (almonds, raisins) and nuts (peanuts, pistachios,
walnuts, cashews, etc.) being the primary sources. This review also focuses on the impact
of aflatoxin on the health.
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Introduction:

Aflatoxin is a group of toxin produced by certain type of mold called Aspergillus
flavus, Aspergillus paraciticus. The presence of mold in agricultural products can pose a
significant risk to human health as it can produce toxic substances known as mycotoxins
(Set and Erkmen, 2010) These mycotoxins are naturally occurring secondary metabolites
of fungi and can be harmful when consumed. Moulds can contaminate agricultural crops
at various stages such as growth, harvest, storage, or processing. Dried fruits are
particularly vulnerable to mould and mycotoxin formation due to their high sugar content,
harvesting method, and drying conditions (Trucksess and Scott, 2008). Raisins, sultanas,
figs, apricots, and dates are among the most consumed dried fruits, and their mycotoxin
contamination can begin on the trees, worsen during harvesting and sun drying, and persist
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during storage, especially in warm climates where these fruits are grown. Fungi such as
Aspergillus, Penicillium, and Alternaria are infectious agent of fruit spoilage and can also
produce harmful mycotoxins, leading to considerable financial losses in the food industry,
including the drying process (Jackson and Al-Taher, 2008). Inadequate storage, improper
transportation and marketing conditions, and fungal development can potentially be factors
in the generation of mycotoxin in animal feed.

Aflatoxin (AF) and fumonisin (FB) are two main mycotoxins found in food and feed
products in Sub-Saharan Africa (SSA) (Ochieng et al., 2021; Okoth et al., 2012). While A.
parasiticus naturally creates the four main kinds of aflatoxin (AFB1, AFB2, AFGI1, and
AFG2), A. flavus naturally produces AFB1 and AFB2 (Norlia et al, 2019). While
commercially manufactured pure AFs or FBs are readily available, they may not fully
represent the naturally occurring mycotoxins that farm animals consume in their natural
habitat (Ochieng et al., 2022). The traditional technique for detecting aflatoxin is crushing
kernel tissue in an organic solvent and then applying certain techniques like thin-layer
chromatography (TLC), enzyme-linked immunosorbent test (ELISA), or high-
performance liquid chromatography (HPLC). Reliable and simple techniques for detecting
the formation of aflatoxin have been devised, utilizing the PCR technique (Shapira et al.,
1996; Sweeney et al., 2000) and fluorescening on a medium containing cyclodextrin to
identify the isolates (Fente et al., 2001; Rahimi et al., 2007). For long-term preservation,
nuts and dried fruits are the best option because they have a longer shelf life than "fresh
fruits" (Masood et al., 2015). Fungal strikes in nuts and dried fruits primarily cause the
generation of hazardous secondary metabolites, especially aflatoxin. "The International
Agency for Research on Cancer (IARC) classifies aflatoxins (AFs) as Group I cancer-
causing compounds" produced by Aspergillus flavus and A. parasiticus.
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Figure 1. Aflatoxin contamination routes
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Aflatoxin producing fungi:

Many Aspergillus species as well as species belonging to other fungal genera have
falsely been implicated in the generation of aflatoxin. It has been determined that thirteen
species belonging to three sections of the genus Aspergillus produce aflatoxins: section
Flavi (A. flavus, A. pseudotamarii, A. parasiticus, A. nomius, A. bombycis, A.
parvisclerotigenus, A. minisclerotigenes, A. arachidicola), section Nidulantes (Emericella
astellata, E. venezuelensis, E. olivicola), as well as section Ochraceorosei (A.
ochraceoroseus, A. rambellii) (Varga et al., 2011).

The studies has demonstrated a close relationship between fungal development and
the generation of aflatoxins by creating fungi as hazardous secondary metabolites (Jamali
et al., 2011; Shams-Ghahfarokhi, 2013; Jahanshiri et al., 2015; Varga et al., 2011).
Aspergillus species may grow in temperatures ranging from 6 to 54°C. The ideal
temperature range for growth is 35 to 37°C. For the fungus to produce toxins, the ideal
temperature range is 28 to 33°C. Water activity of 0.78 to 1 is ideal for Aspergillus species
growth, with an optimum of 0.95. The ideal water activity range for the formation of toxins
1s 0.90 to 0.95.

Table 1. Aflatoxigenic fungi and their type

Dried fruits / Nuts | Aflatoxin type Aflatoxigenic fungi References

Almond AFB1 B>, G1, G2 | Aspergillus flavus, Gholami-Shabani et
Aspergillus parasiticus | al., 2017

Cashew nut AFB1, B2 Aspergillus flavus Adetunji et al.,

2019

Raisin AFB2, G2 Aspergillus flavus, Alghalibi et al.,
Aspergillus parasiticus | 2008

Pistachio AFB1 B2, G1, G2 | Aspergillus flavus, Mirabolfathy et al.,
Aspergillus parasiticus | 2006

Peanut AFB1, B2, Gy, G2 | Aspergillus flavus, Adeyeye, 2019
Aspergillus parasiticus

Walnut AFB¢ B2, G1, G2 | Aspergillus flavus, Habibipour et al.,
Aspergillus niger 2016

Figs AFB2, G2 Aspergillus flavus, Gholami-Shabani et
Aspergillus niger al., 2017

Aflatoxin related diseases:

The primary sources of vital nutrients, including protein, fatty acids, potassium,
dietary fiber, and bioactive substances, are thought to be dried fruits and nuts. Additionally,
they improve human health by lowering the risks associated with diabetes, obesity, and
cardiovascular illnesses (Carughi et al., 2015). Compared to fresh fruits, dried fruits and
nuts have a longer shelf life. Exports play a major role in a nation's economy, and the
majority of developing nations export food products, which are regarded as the foundation
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of their economies (Alghalibi and Shater, 2004). In this sense, dried fruits and nuts are
particularly significant because they bring in more than $3 billion in earnings for the US
each year through exports (Johnson et al., 2009). Mild allergic reactions to serious, invasive
infections that pose a serious risk to life are examples of these disorders. Among the 600
million food-borne illnesses that affect people globally each year are mycoses linked to
contaminated food.

Aflatoxin in nuts & dried fruits:

Pistachio nut:

Aflatoxin was found in pistachio nut samples collected from Iranian orchards at
different phases of growth, suggesting that toxigenic fungal contamination usually
happened in the later stages of nut development. The report by Mirabolfathy et al., (2006)
states that pistachio nut aflatoxin contamination is definitely a significant economic issue
for Iran. Aflatoxin levels in Iranian pistachios have led to a restriction on imports by the
European Union. Aflatoxin-producing fungus and aflatoxins were found in pistachios in
Iran in 1970 (Houshyarfard et al., 2013).

In the Pistachio Research Institute, Arjmand et al, (2006) used a completely
randomized design with six replicates to compare aflatoxin contamination in various
phases of pistachio processing between 2003 and 2004. Using HPLC, the aflatoxin content
of pistachio samples was determined. An analysis of variance showed that the various
processing technique components differed significantly from one another. Rehulled
pistachio nuts, stained nuts, tiny screened nuts, and final pistachio nuts had mean
contamination values of 286, 210, 140, and 1.04 ppb, in that order. The outcomes showed
that in order to reduce aflatoxin in the final pistachio, it is essential to separate stained and
very small nuts and avoid mixing rehulled pistachios with pistachios that hulled readily on
the initial stage.

Walnut:

Walnuts (Juglans regia L.) are a notable source of proteins, minerals, vitamins, and
omega-3 fatty acids. Iran is the fourth-largest producer of walnuts globally, with a variety
of cultivating regions (Habibipour et al., 2016). The European Food Safety Authority
(EFSA 2017) established maximum limits (MLs) for AFBI (2 pg/kg) and the total amount
of aflatoxins B1, B2, G1, and G2 (4 pg/kg) in walnuts. It also introduced acceptable
exposure limits for other components contained in foods. Their results showed that 280 out
of 450 samples had AFB1 levels above the 2 pg/kg MLs reported by the EFSA Scientific
Committee. According to Singh and Shukla's, (2008) investigation, AFBI was found in
21% of Indian walnut samples, with values ranging from 140 to 1220 pg/kg. When
Aflatoxins in nuts were surveyed in Pakistan, walnuts showed the highest amounts of
Aflatoxins. Three of the seven samples had Aflatoxin levels (6.0 to 10.8 pug/kg) that were
higher than the 4 pg/kg limit imposed by the European Commission (Luttfullah and
Hussain, 2011).

Cashew nut:

Because of their delicious flavor, cashew nuts are prized and expensive food

delicacies in many cultures and customs around the world (Irtwange and Oshodi, 2009;
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Abdulla, 2013). The cashew nuts from South Africa, Nigeria are more polluted with both
mild and significant mycotoxins. In terms of mycotoxin exposure level, cashew nuts may
be regarded as a safe snack. When separate standards were used for each metabolite, as
opposed to multimix standards in the LC-MS/MS method, the HPLC-FLD method was
able to detect the two major mycotoxins (aflatoxins and zearalenone) in the nut, proving to
be a more effective method for detecting mycotoxins in nuts than the LC-MS/MS method.
They studied project, matrix effects had a limiting effect on the quantitative outcomes of
LC-MS/MS analysis (Adetunji et al., 2019).

Almond:

A fruit that is popular due to its great nutritional content and taste is the almond
(Prunus amygdalus), a member of the Rosaceae family. Almonds are highly vulnerable to
a variety of illnesses brought on by bacteria, fungi, nematodes, insects, and mites. Almonds
should ideally be determined between the middle of August and October to avoid pest
exposure, fungus growth, and ultimately Aflatoxin production. Toxic fungal contamination
in almonds originates from the soil where almond fruits and navel orangeworm (NOW:
Amyloides trans-itella) and other pests were once afflicted (Schade et al., 1975). There is
no recognized limit for daily consumption (TDI) of these genotoxic human carcinogens.
However, maximum levels (MLs) of 8 ug kg AFB and 10 pg kg total AFs (sum of AFs)
have been set for almonds in the European Union (EU) (European Commission, 2010).

Raisin:

Being one of the healthiest dried fruits, raisins have a very high calorie content.
Pakistan is one of the Asian nations where grapes are grown on 13,000 hectares of land,
producing 49.0 MT of grapes year (PAR, 2015). Aside from their high nutritional content,
raisins are vulnerable to fungal infestation, which can result in the production of toxic
byproducts known as mycotoxins. Raisins with high moisture and sugar content can
promote fungal growth and mycotoxin production (Alghalibi et al., 2008). The main cause
of aflatoxin production in raisins is 4.flavus, with concentrations in Egyptian raisins
ranging from 300 to 550 pg/kg aflatoxin B1 (Abdel-Sater and Saber, 1999).

According to Pitt (2000), mycotoxins are secondary fungal metabolites that are
formed during the harvesting and storage of agricultural commodities by fungal species
such Aspergillus, Penicillium, Fusarium, and Alterneria. A. flavus and A. parasiticus are
the most common genera isolated from raisins and are in charge of producing aflatoxins
(AFs) contamination. According to surveys conducted around the world, raisins are far
more susceptible to Ochratoxin -A (OTA) than AFs (Alghalibi ef al., 2008; Rahimi &
Shakerian, 2013; Perrone et al., 2013). Numerous investigations have indicated that raisins
are especially vulnerable to Aflatoxins contamination. Less research, nevertheless, has
been done on the contamination of raisins with Aflatoxins.

Apricot:

The Mediterranean and Middle East are the primary regions where apricots (Prunus
armeniaca) are produced. According to FAOSTAT, Turkey (811,609 tonnes), Iran (457,308
tonnes), Uzbekistan (430,000 tonnes), Algeria (319,784 tonnes), and Italy (198,290 tonnes)

were the top five producers of fresh fruit, or apricots, in 2013. Although apricots, especially
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apricot kernels, are understudied, they are highly susceptible to aflatoxin contamination.
In 1999, first alert on aflatoxins in apricot kernels was published in the European Rapid
Alert System for Food and Feed (RASFF) network. Aflatoxin B1 (AFBI) and total
aflatoxins (AFs) maximum limits in European apricot kernels meant for further processing
(12 pg/kg for AFB1 and 15 pg/kg for AFs) and ready-to-eat (8 pg/kg for AFB1 and 10
ug/kg for AFs) have been in line since 2010 (Zivoli ef al., 2016).

Prevention and control of contamination of Nuts & Dried fruits:

Mycotoxin contamination is typically not linked to a single production step because
to the wide range of elements that influence it; however, depending on the crop, fungus,
mycotoxin, and environmental circumstances, one stage may be more significant than the
others. Dried fruit that has been contaminated with mycotoxin may have been
contaminated by fungal infection on the trees, increased during harvesting and sun drying,
and allowed to continue accumulating during storage due to unsuitable conditions and
restoring (Drusch & Ragab, 2003). Early harvesting significantly reduced both post-harvest
contamination of the harvested produce and fungal infection of crops in the field. It was
discovered that early peanut harvesting and threshing lowered aflatoxin levels and
increased gross returns compared to delayed harvesting (Adeyeye, 2019). According to
Adejumo and Adejoro (2014), dehydrating produce quickly to a lower moisture content is
essential to lowering the amount of mycotoxin contamination in agricultural produce. This
is because it creates an environment that is less conducive to fungus growth and
reproduction, insect attack, and longer food preservation. It has been discovered that quick
drying following harvest can reduce the risk of mycotoxin release from fungus in crops.
Postharvest measures that reduced mycotoxin contaminations included keeping crops in a
dried state and utilizing rapid mechanical methods of dehydration. Adeyeye, (2019),
revealed that mycotoxins in produce could be reduced by physically separating infected
food based on color and giving it a thorough water wash. By implementing good
agricultural practices such as crop rotation, farm irrigation, effective weed control,
adoption of mold-resistant crop varieties, and use of bio-control such as non-
mycotoxigenic fungal strains, aflatoxigenic fungal infestation on crops and the subsequent
formation of mycotoxin in agricultural produce can be minimized during production and
before harvest.

Conclusion:

Fungi play an invaluable role in nature, but many produce harmful metabolites, such
as aflatoxins, which pose significant health risks to humans and animals. Aflatoxins,
commonly found in food and feed, especially dried fruits (e.g., almonds, raisins) and nuts
(e.g., peanuts, pistachios, walnuts, cashews), primarily contaminate products during
storage. Their economic and health impacts have been widely studied, but public awareness
in underdeveloped nations about the dangers of moldy produce and aflatoxigenic fungi
remains low. The scarcity of clinical studies on human exposure to aflatoxins highlights
the need for further research. Addressing the aflatoxin issue requires comprehensive
evaluations of contamination in each country, the development of sensitive detection

methods, effective prevention strategies, and safe decontamination techniques. National
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and international collaboration 1s essential for gathering data and implementing action
plans to reduce aflatoxin exposure and mitigate its risks in the future.

References

1. Adeyeye, S.O. (2019). Aflatoxigenic fungi and mycotoxins in food: a review. Critical Reviews
in Food Science and Nutrition, 60(5), 709-721. https://doi.org/10.1080/10408398.2018.1548429.
2. Abdulla, N. Q. F. (2013). Evaluation of fungal flora and mycotoxin in some important nut
products in Erbil local markets. Research Journal of Environmental and Earth Sciences, 5(6), 330—
336. https://doi.org/10.19026/rjees.5.5707

3. Adejumo, T. O., & Adejoro, D. O. (2014). Incidence of aflatoxins, fumonisins, trichothecenes
and ochratoxins in Nigerian foods and possible intervention strategies. Food science and quality
management, 127-147.

4. Abdel-Sater, M. A. and Saber, S. M. (1999). Mycoflora and mycotoxins of some Egyptian dried
fruits. Bulletin of the Faculty of Science, Assiut Univercity, 28, 91-10.

5. Adetunji, M. C., Aroyeun, S. O., Osho, M. B., Sulyok, M., Krska, R., & Mwanza, M. (2019).
Fungal metabolite and mycotoxins profile of cashew nut from selected locations in two African
countries. Food Additives Contaminants part A, 36(12), 1847-1859.
https://doi.org/10.1080/19440049.2019.1662951

6. Arjmand, M., Alipour, H., & Mirdamadiha, F. (2006). Comparison between aflatoxin
contaminations in different stages of pistachio processing. Acta Horticulturae, 726, 643—646.
https://doi.org/10.17660/actahortic.2006.726.110

7. Alghalibi, S., & Shater, A. R. (2004). Mycoflora and mycotoxin contamination of some dried
fruits in yemen republic. Assiut University Bulletin for Environmental Researches, 7.2(7.2), 19—
27. https://doi.org/10.21608/auber.2004.150709

8. Carughi, A., Feeney, M. J., Kris-Etherton, P., Fulgoni, V., Kendall, C. W. C., Bull6, M., & Webb,
D. (2015). Pairing nuts and dried fruit for cardiometabolic health. Nutrition Journal, 15(1).
https://doi.org/10.1186/s12937-016-0142-4

9. Drusch, S., & Ragab, W. (2003). Mycotoxins in Fruits, Fruit Juices, and Dried Fruits. Journal
of Food Protection, 66(8), 1514—1527. https://doi.org/10.4315/0362-028x-66.8.151

10. European Food Safety Authority. (2010). Management of left-censored data in dietary
Exposure Assesment of chemical Substances, 8(3). https://doi.org/10.2903/j.efsa.2010.1557

11. Fente, C. A., Ordaz, J. J., VaZquez, B. 1., Franco, C. M., & Cepeda, A. (2001). New Additive
for Culture Media for Rapid Identification of Aflatoxin-Producing Aspergillus Strains. Applied
and Environmental Microbiology, 67(10), 4858-4862. https://doi.org/10.1128/aem.67.10.4858-
4862.2001

12. Food and Agricultural Organization of the United Nations (FAO). (2018). FAO statistical
databases and data sets. http://faostat.fao.org.

13. Gholami-Shabani, M., Shams-Ghahfarokhi, M., & Razzaghi-Abyaneh, M. (2017). Aflatoxins
and aflatoxigenic fungi in Iran: A systematic review of the past, present, and future. Mycologia
Iranica, 4(2), 65-84. https://doi.org/10.22043/mi.2017.116760

14. Habibipour, R., Tamandegani, P. R., & Farmany, A. (2016). Monitoring of aflatoxin G1, B1,
G2, and B2 occurrence in some samples of walnut. Environmental Monitoring and Assessment,
188(12). https://doi.org/10.1007/s10661-016-5678-4

59


https://doi.org/10.19026/rjees.5.5707
https://doi.org/10.1080/19440049.2019.1662951
https://doi.org/10.17660/actahortic.2006.726.110
https://doi.org/10.21608/auber.2004.150709
https://doi.org/10.1186/s12937-016-0142-4
https://doi.org/10.4315/0362-028x-66.8.151
https://doi.org/10.2903/j.efsa.2010.1557
https://doi.org/10.1128/aem.67.10.4858-4862.2001
https://doi.org/10.1128/aem.67.10.4858-4862.2001
https://doi.org/10.22043/mi.2017.116760
https://doi.org/10.1007/s10661-016-5678-4

15. Houshiyarfard, M., Rouhani, H., Falahati-Rastegar, M., Mahdikhani Moghaddam, E., &
Malekzadeh Shafaroudi, S. (2013). Studies on Aspergillus section Flavi from peanut in Iran.
Journal of Nuts, 4(01, 02), 13-20.

16. Irtwange, S. V., & Oshodi, A. O. (2009). Shelf-life of roasted Cashew Nuts as affected by
relative humidity, thickness of polythene packaging material and duration of storage. In Research
Journal of Applied Sciences, Engineering and Technology, 1(3), 149—153.

17. Jackson, L. S., & Al-Taher, F. (2008). Factors Affecting Mycotoxin Production in Fruits. In
Elsevier eBooks, 75-104. https://doi.org/10.1016/b978-0-12-374126-4.00004-8

18. Jahanshiri, Z., Shams-Ghahfarokhi, M., Allameh, A., & Razzaghi-Abyaneh, M. (2015).
Inhibitory effect of eugenol on aflatoxin B1 production in Aspergillus parasiticus by
downregulating the expression of major genes in the toxin biosynthetic pathway. World Journal of
Microbiology and Biotechnology, 31(7), 1071-1078. https://doi.org/10.1007/s11274-015-1857-7

19. Johnson, J. A., Yahia, E. M., & Brandl, D. G. (2009). Dried fruits and tree nuts. In Modified
and controlled atmospheres for the storage, transportation, and packaging of horticultural
commodities, 525-544. CRC Press.

20. Luttfullah, G., & Hussain, A. (2011). Studies on contamination level of aflatoxins in some
dried  fruits and nuts of  Pakistan. Food  Control,  22(3-4), 426-429.
https://doi.org/10.1016/j.foodcont.2010.09.015

21. Masood, M., Igbal, S. Z., Asi, M. R., & Malik, N. (2015). Natural occurrence of aflatoxins in
dry fruits and edible nuts. Food Control, 55, 62-65.
https://doi.org/10.1016/j.foodcont.2015.02.041

22. Mirabolfathy, M., Ghadarijani, M., & Waliyar, F. (2006). Variability in aflatoxicogenic
potential and sclorotial production of 4. flavus in pistachio in Iran. Acta Horticulturae, 726, 619—
626. https://doi.org/10.17660/actahortic.2006.726.106

23. Norlia, M., Jinap, S., Nor-Khaizura, M. a. R., Radu, S., Samsudin, N. I. P., & Azri, F. A. (2019).
Aspergillus section Flavi and Aflatoxins: Occurrence, Detection, and Identification in Raw Peanuts
and Peanut-Based Products along the Supply Chain. Frontiers in Microbiology, 10.
https://doi.org/10.3389/fmicb.2019.02602

24. Ochieng, P. E., Kemboi, D. C., Scippo, M. L., Gathumbi, J. K., Kangethe, E., Doupovec, B.,
Croubels, S., Lindahl, J. F., Antonissen, G., & Okoth, S. (2022). Maximizing Laboratory
Production of Aflatoxins and Fumonisins for Use in Experimental Animal Feeds. Microorganisms,
10(12), 2385. https://doi.org/10.3390/microorganisms10122385

25. Ochieng, P. E., Scippo, M. L., Kemboi, D. C., Croubels, S., Okoth, S., Kang’ethe, E. K.,
Doupovec, B., Gathumbi, J. K., Lindahl, J. F., & Antonissen, G. (2021). Mycotoxins in Poultry
Feed and Feed Ingredients from Sub-Saharan Africa and Their Impact on the Production of Broiler
and Layer Chickens: A Review. Toxins, 13(9), 633. https://doi.org/10.3390/toxins13090633

26. Okoth, S., Nyongesa, B., Ayugi, V., Kang’ethe, E., Korhonen, H., & Joutsjoki, V. (2012).
Toxigenic Potential of Aspergillus Species Occurring on Maize Kernels from Two Agro-
Ecological Zones in Kenya. Toxins, 4(11), 991-1007. https://doi.org/10.3390/toxins4110991

27. PAR.2015.Pakistan ~ Agriculture ~ Research. Grapes  Crop in  Pakistan.
http://edu.par.com.pk/wiki/grapes/, accessed: 16 November 2015.

28. Perrone, G., De Girolamo, A., Sarigiannis, Y., Haidukowski, M. E., & Visconti, A. (2013).
Occurrence of Ochratoxin A, fumonisin B2 and black aspergilli in raisins from Western Greece
regions in relation to environmental and geographical factors. Food Additives & Contaminants
Part 4, 30(7), 1339-1347. https://doi.org/10.1080/19440049.2013.796594

60


https://doi.org/10.1016/b978-0-12-374126-4.00004-8
https://doi.org/10.1007/s11274-015-1857-7
https://doi.org/10.1016/j.foodcont.2010.09.015
https://doi.org/10.1016/j.foodcont.2015.02.041
https://doi.org/10.17660/actahortic.2006.726.106
https://doi.org/10.3389/fmicb.2019.02602
https://doi.org/10.3390/microorganisms10122385
https://doi.org/10.3390/toxins13090633
https://doi.org/10.3390/toxins4110991
https://doi.org/10.1080/19440049.2013.796594

29. Pitt, J. 1. (2000). Toxigenic fungi and mycotoxins. British Medical Bulletin, 56(1), 184—192.
https://doi.org/10.1258/0007142001902888

30. Rahimi, E., & Shakerian, A. (2013). Ochratoxin A in dried figs, raisins, apricots, and dates on
the Iranian retail market. Health, 5(12), 2077-2080. doi: 10.4236/health.2013.512282

31. Rahimi, P., Sharifnabi, B., & Bahar, M. (2007). Detection of Aflatoxin in Aspergillus Species
Isolated from Pistachio in Iran. Journal of Phytopathology, 156(1), 15-20.
https://doi.org/10.1111/j.1439-0434.2007.01312.x

32. Schade, J. E., McGreevy, K., King, A. D., Mackey, B., & Fuller, G. (1975). Incidence of
Aflatoxin in California ~ Almonds. Applied  Microbiology, 29(1), 48-53.
https://doi.org/10.1128/am.29.1.48-53.1975

33. Set, E., & Erkmen, O. (2010). The aflatoxin contamination of ground red pepper and pistachio
nuts sold in Turkey. Food and Chemical Toxicology, 48(8-9), 2532-2537.
https://doi.org/10.1016/;.£ct.2010.06.027

34. Shapira, R., Paster, N., Eyal, O., Menasherov, M., Mett, A., & Salomon, R. (1996). Detection
of aflatoxigenic molds in grains by PCR. Applied and Environmental Microbiology, 62(9), 3270—
3273. https://doi.org/10.1128/aem.62.9.3270-3273.1996

35. Shams-Ghahfarokhi, M., Kalantari, S., & Razzaghi-Abyaneh, M. (2013). Aflatoxins—Recent
Advances and Future Prospects

36. Singh, P. K., & Shukla, A. (2008). Survey of mycoflora counts, aflatoxin production and
induced biochemical changes in walnut kernels. Journal of Stored Products Research, 44(2), 169—
172. https://doi.org/10.1016/;.jspr.2007.10.001

37. Sweeney, M. J., Pamies, P., & Dobson, A. D. (2000). The use of reverse transcription-
polymerase chain reaction (RT-PCR) for monitoring aflatoxin production in Aspergillus
parasiticus.  International  Journal  of  Food  Microbiology,  56(1), 97-103.
https://doi.org/10.1016/s0168-1605(00)00277-4

38. Trucksess, M. W., & Scott, P. M. (2008). Mycotoxins in botanicals and dried fruits: A review.
Food Additives & Contaminants Part A, 25(2), 181-192.
https://doi.org/10.1080/02652030701567459

39. Varga, J., Frisvad, J., & Samson, R. (2011). Two new aflatoxin producing species, and an
overview of  Aspergillus  section  Flavi.  Studies in  Mycology, 69, 57-80.
https://doi.org/10.3114/sim.2011.69.05

40. Zivoli, R., Gambacorta, L., Piemontese, L., & Solfrizzo, M. (2016). Reduction of Aflatoxins
in Apricot Kernels by Electronic and Manual Color Sorting. 7oxins, 8(1), 26.
https://doi.org/10.3390/toxins8010026

61


https://doi.org/10.1258/0007142001902888
https://doi.org/10.1111/j.1439-0434.2007.01312.x
https://doi.org/10.1128/am.29.1.48-53.1975
https://doi.org/10.1016/j.fct.2010.06.027
https://doi.org/10.1128/aem.62.9.3270-3273.1996
https://doi.org/10.1016/j.jspr.2007.10.001
https://doi.org/10.1016/s0168-1605(00)00277-4
https://doi.org/10.1080/02652030701567459
https://doi.org/10.3114/sim.2011.69.05
https://doi.org/10.3390/toxins8010026

