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Table 1. Number of fungal isolates obtained from different nuts and their frequency.
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Table 2. Ability of different A. niger isolates to produce ochratoxin A as indicated by thin layer chromatography (TLC).
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Table 3. Effect of mustard oil concentration on the growth
of the fungus 4. niger on PDA medium.
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Abstract

Abdulaali, R.M., S.M. Ali and A.M. Hussein. 2026. Isolation and Identification of Toxin-Producing Fungi Contaminating
Nuts and Their Potential Protection Using Mustard Oil. Arab Journal of Plant Protection, 44(1):110-114.
https://doi.org/10.22268/AJPP-001372

The current study aimed to isolate and diagnose mycotoxin-producing fungi from nuts (pistachios, hazelnuts, popcorn and cashews) and
the possibility of reducing their presence using mustard oil. The results obtained confirmed the presence of seven fungi, with the dominance
of A. niger, followed by Penicillium sp., Fusarium sp., Alternaria sp., Cladosporium sp., Mucor sp. and Rhizoctonia solani. The results of
separation by thin layer chromatography (TLC) showed that 19 out of 30 A. niger isolates were ochratoxin A producers. The results showed
that mustard oil inhibited the growth of A. niger tested on PDA culture medium. The inhibition rate increased with increasing the concentration
of mustard oil, with highest inhibition rate (5§9.25%) at the 15% oil concentration, followed by 53.08% inhibition for the 10% oil concentration

and 48.14% inhibition for the 5% oil concentration, with significant differences at P=0.05.

Keywords: Mycotoxins, ochratoxin A, mustard oil, 4. niger.

Affiliation of authors: R.M. Abdulaali”, SM. Ali and A.M Hussein. Department of Plant Protection, Faculty of Agriculture, University of
Kufa, Najaf, Iraq. *Email address of the corresponding author: rafidm.abdulaali@uokufa.edu.iq

References

[Ali, S M. 2015. Isolation and Identification of the important
fungi contaminating Zahdi and Khastawy Fruit dates
fruits and detection of Aflatoxin Bl and Ochratoxin A
and their control by sweet fennel and sesame seed
extracts. Ph.D. dissertation, College of Agriculture,
University of Kufa, Iraq. 112 pp. (In Arabic)].

A.cL\uk_qu\ ‘)\J J}.‘d\ ua\‘)—n‘ 1982 JMUSJJJJAAAA‘JMLAM

Ania 212 .38 yall (Jaa gall daals ¢ il

[Mikhail, S. and T. Baidar. 1982. Seed diseases. Dar Al-
Kutub for Printing and Publishing, University of
Mosul, Iraq. 212 pp. (In Arabic)].

Abboud, A.K.A.K. and S.M. Ali. 2024. Evaluation of
mustard oil and temperature in the toxicity reduction of
Aspergillus flavus in walnut fruits. Kufa Journal for
Agricultural Sciences, 16(1):98-112.
https://doi.org/10.36077/kjas/2024/v16i1.10507

Aguilar-Gonzalez, A.E., E. Palou and A. Lopez-Malo.
2015. Antifungal activity of essential oils of clove
(Syzygium aromaticum) and/or mustard (Brassica
nigra) in vapor phase against gray mold (Botrytis
cinerea) in strawberries. Innovative Food Science and

113 Arab J. PL Prot. Vol. 44, No. 1 (2026)

el sall

Dl Ause  Glanall 1993 g3l Alaa g A gl

Ania 520 .08l (Jaa gall dadla ¢ il g debilall (oSl
[Shaban, A. and N.M. Al-mallah.1993. Pesticide. Dar al-

kutub for Printing and Publishing, University of Mosul,
Iraq. 520 pp. (m Arabic)]

3 ) il dadll adlin g J 3 2023 @AY A rad eVl g
G laoa (Al “-J)Lﬂ‘ poadl e Sl sl Ll
JaAl ey sl Lebles AlSal ddlise (38 iy
91 .G3all dd Sl daala ¢ del 3l IS ¢ piiale Al

Asdin
[Abboud, A.Q.A. 2023. The isolation and diagnosis of
polluted fungi of walnut fruits,and the detection of its
mycotoxins under different storage conditions and the
potential of protecting it by using mustard oil. M. Sc.
thesis, University of Kufa, Republic of Iraq. 91 pp. (In
Arabic)].
By oo DY) e aiSll S5l Ls-iw M‘ e
J}MWQMHL«@_&: ‘).k.u.d\j Auu&y\)s‘gyu
A\M\A 64.9‘))&\ 4_\15 ‘a\)JJSAAA})L\ ru.uA.m&\} a)u\ M;l\
Andia 122 .5l (da Sl


https://doi.org/10.22268/AJPP-001372
https://doi.org/10.36077/kjas/2024/v16i1.10507

extracted from horseradish (Armoracia rusticana) root
in liquid and vapor phases against 5 dominant bacteria
isolated from low-salt jeotgal, a Korean salted and
fermented seafood. Food Science and Biotechnology,
24:1405-1412.
https://doi.org/10.1007/s10068-015-0180-2

Lock, E.A. and G.C. Hard. 2004. Chemically induced renal
tubule tumors in the laboratory rat and mouse: Review
of the NCI/NTP database and categorization of renal
carcinogens based on mechanistic information. Critical
Reviews in Toxicology, 34(3):211-299.
https://doi.org/10.1080/10408440490265210

Reyes-Jurado, F., T. Cervantes-Rincon, H. Bach, A.
Lopez-Malo and E. Palou. 2019. Antimicrobial
activity of Mexican oregano (Lippia berlandieri),
thyme (Thymus vulgaris), and mustard (Brassica nigra)
essential oils in gaseous phase. Industrial Crops and
Products, 131:90-95.
https://doi.org/10.1016/j.indcrop.2019.01.036

Richard, J.L. 2007. Some major mycotoxins and their
mycotoxicosis-An overview. International Journal of
Food Microbiology, 119(1-2):3-10.
https://doi.org/10.1016/.ijfoodmicro.2007.07.019

Summerell, B.A. and J.F. Leslie. 2011. Fifty years of
Fusarium: How could nine species have ever been
enough. Fungal Diversity, 50:135-144.
https://doi.org/10.1007/s13225-011-0132-y

Varga, J. and Z. Kozakiewicz. 2006. Ochratoxin A in grape
and grape-derived products. Trends in Food Science
and Technology, 17(2):72-81.
https://doi.org/10.1016/j.tifs.2005.10.007

Wentzel, J.F., M.J. Lombard, L.H. Du Plessis and L.
Zandberg. 2017. Evaluation of the cytotoxic
properties, gene expression profiles and secondary
signalling responses of cultured cells exposed to
fumonisin B1, deoxynivalenol and zearalenone
mycotoxins. Archives of Toxicology, 91:2265-2282.
https://doi.org/10.1007/s00204-016-1872-y

Received: July 21, 2024; Accepted: October 15, 2024

Emerging Technologies, 32:181-185.
https://doi.org/10.1016/].ifset.2015.09.003

Aish, J.L., E.H. Rippon, T. Barlow and S.J. Hattersley.
2004. Ochratoxin A. Pp. 38-307. In: Mycotoxins in
Food: Detection and Control. N. Magan and M. Olsen
(eds.). Woodhead Publishing Limited, Cambridge,
England.

Balzer, I., C. Bogdanic and S. Pepeljnjak. 1978. Rapid thin
layer chromatographic method for determining
aflatoxin B1, ochratoxin A, and zearalenone in corn.
Journal of the Association of Official Analytical
Chemists, 61(3):584-585.

Barkai-Golan, R. and N. Paster. 2008. Mouldy fruits and
vegetables as a source of mycotoxins: part 1. World
Mycotoxin Journal, 1(2):147-159.
https://doi.org/10.3920/wmj2008.x018

European Commission. 2002. Commission Regulation
(EC) No 257/2002 of 12 February 2002 amending
Regulation (EC) No 194/97 and Regulation (EC) No
466/2001 setting maximum levels for certain
contaminants in foodstuffs. Official Journal of the
European Communities, L 41:12-15 (13.02.2002).

Hocking, A.D. and J.I. Pitt. 1997. Fungi and Food Spoilage
(2nd ed.). Blackie Academic & Professional (Chapman
& Hall), London, UK. 593 pp.

Hontanaya, C., G. Meca, F.B. Luciano, J. Maifies and G.
Font. 2015. Inhibition of aflatoxin B1, B2, G1 and G2
production by Aspergillus parasiticus in nuts using
yellow and oriental mustard flours. Food Control,
47:154-160.
https://doi.org/10.1016/j.foodcont.2014.07.008

Jung, H.A., J.J. Woo, M.J. Jung, G.S. Hwang and J.S.
Choi. 2009. Kaempferol glycosides with antioxidant
activity from  Brassica juncea. Archives of
Pharmaceutical Research, 32:1379-1384.
https://doi.org/10.1007/s12272-009-2006-3

Kim, H.Y., G. Gornsawun and LS. Shin. 2015.
Antibacterial activities of isothiocyanates (ITCs)

2024/10/15 : & o 488 gall gy 5 €2024/7/21 3501 g 5

(2026) 1 23 44 aa Ayl il A5 ddae 114


https://doi.org/10.1016/j.ifset.2015.09.003
https://doi.org/10.3920/wmj2008.x018
https://doi.org/10.1016/j.foodcont.2014.07.008
https://doi.org/10.1007/s12272-009-2006-3
https://doi.org/10.1007/s10068-015-0180-2
https://doi.org/10.1080/10408440490265210
https://doi.org/10.1016/j.indcrop.2019.01.036
https://doi.org/10.1016/j.ijfoodmicro.2007.07.019
https://doi.org/10.1007/s13225-011-0132-y
https://doi.org/10.1016/j.tifs.2005.10.007
https://doi.org/10.1007/s00204-016-1872-y

	[Mikhail, S. and T. Baidar. 1982. Seed diseases. Dar Al-Kutub for Printing and Publishing, University of Mosul, Iraq. 212 pp. (In Arabic)].
	Abboud, A.K.A.K. and S.M. Ali. 2024. Evaluation of mustard oil and temperature in the toxicity reduction of Aspergillus flavus in walnut fruits. Kufa Journal for Agricultural Sciences, 16(1):98-112.  https://doi.org/10.36077/kjas/2024/v16i1.10507
	Aguilar-González, A.E., E. Palou and A. López-Malo. 2015. Antifungal activity of essential oils of clove (Syzygium aromaticum) and/or mustard (Brassica nigra) in vapor phase against gray mold (Botrytis cinerea) in strawberries. Innovative Food Science...
	Aish, J.L., E.H. Rippon, T. Barlow and S.J. Hattersley. 2004. Ochratoxin A. Pp. 38-307. In: Mycotoxins in Food: Detection and Control. N. Magan and M. Olsen (eds.). Woodhead Publishing Limited, Cambridge, England.
	Balzer, I., C. Bogdanic and S. Pepeljnjak. 1978. Rapid thin layer chromatographic method for determining aflatoxin B1, ochratoxin A, and zearalenone in corn. Journal of the Association of Official Analytical Chemists, 61(3):584-585.
	Barkai-Golan, R. and N. Paster. 2008. Mouldy fruits and vegetables as a source of mycotoxins: part 1. World Mycotoxin Journal, 1(2):147-159.  https://doi.org/10.3920/wmj2008.x018
	European Commission. 2002. Commission Regulation (EC) No 257/2002 of 12 February 2002 amending Regulation (EC) No 194/97 and Regulation (EC) No 466/2001 setting maximum levels for certain contaminants in foodstuffs. Official Journal of the European Co...
	Hocking, A.D. and J.I. Pitt. 1997. Fungi and Food Spoilage (2nd ed.). Blackie Academic & Professional (Chapman & Hall), London, UK. 593 pp.
	Hontanaya, C., G. Meca, F.B. Luciano, J. Mañes and G. Font. 2015. Inhibition of aflatoxin B1, B2, G1 and G2 production by Aspergillus parasiticus in nuts using yellow and oriental mustard flours. Food Control, 47:154-160. https://doi.org/10.1016/j.foo...
	Jung, H.A., J.J. Woo, M.J. Jung, G.S. Hwang and J.S. Choi. 2009. Kaempferol glycosides with antioxidant activity from Brassica juncea. Archives of Pharmaceutical Research, 32:1379-1384.  https://doi.org/10.1007/s12272-009-2006-3
	Kim, H.Y., G. Gornsawun and I.S. Shin. 2015. Antibacterial activities of isothiocyanates (ITCs) extracted from horseradish (Armoracia rusticana) root in liquid and vapor phases against 5 dominant bacteria isolated from low-salt jeotgal, a Korean salte...
	https://doi.org/10.1007/s10068-015-0180-2
	Lock, E.A. and G.C. Hard. 2004. Chemically induced renal tubule tumors in the laboratory rat and mouse: Review of the NCI/NTP database and categorization of renal carcinogens based on mechanistic information. Critical Reviews in Toxicology, 34(3):211-...
	Reyes-Jurado, F., T. Cervantes-Rincón, H. Bach, A. López-Malo and E. Palou. 2019. Antimicrobial activity of Mexican oregano (Lippia berlandieri), thyme (Thymus vulgaris), and mustard (Brassica nigra) essential oils in gaseous phase. Industrial Crops a...
	Richard, J.L. 2007. Some major mycotoxins and their mycotoxicosis-An overview. International Journal of Food Microbiology, 119(1-2):3-10.  https://doi.org/10.1016/j.ijfoodmicro.2007.07.019
	Summerell, B.A. and J.F. Leslie. 2011. Fifty years of Fusarium: How could nine species have ever been enough. Fungal Diversity, 50:135-144.  https://doi.org/10.1007/s13225-011-0132-y
	Varga, J. and Z. Kozakiewicz. 2006. Ochratoxin A in grape and grape-derived products. Trends in Food Science and Technology, 17(2):72-81.  https://doi.org/10.1016/j.tifs.2005.10.007
	Wentzel, J.F., M.J. Lombard, L.H. Du Plessis and L. Zandberg. 2017. Evaluation of the cytotoxic properties, gene expression profiles and secondary signalling responses of cultured cells exposed to fumonisin B1, deoxynivalenol and zearalenone mycotoxin...
	https://doi.org/10.1007/s00204-016-1872-y

