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Abstract

This study aimed to isolate and identification of plant pathogenic fungi from nuts which imports for Iraq, the nuts included Pistachio,
sunflower, Corn, Pumpkin, Almond, Peanut and Cashew, the result shown the maximum number of fungi isolates cause of nuts
contamination by A. niger, A. flavus and Penicillium spp. were 43, 37 and 32 isolate respectively, while Fusarium spp. record 2 isolate as
minimum number, and the result mention the highest presence rate were in Peanut, by A. niger, A. flavus and Penicillium spp., record 22.22,
20 and 15.15% respectively, while the less presence rate were in Peanut by Fusarium sp (4.44 %), in Cashew by Alternaria spp. (6.66 %)
and in Sun flower by Cunninghamella bertholletiae (8.88%), while the maximum frequency ratio record in Pumpkin by A. niger (35%), in
corn by Rhizopus spp. (33.33 in) and Pumpkin by A. flavus (30% in) respectively, while minimum frequency rate were in Peanut. by

Mucor spp., Fusarium spp., A. fumigatus and Rhizopus spp.
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Introduction

Nuts are used as direct consumption or in many
industries, which contain to an important of fats and proteins
their products coincident wide acceptances throughout the
world (Watt and Merrill, 1964). nuts contamination by
Fungal in increasing challenge to nuts quality, safety, and the
contaminated nuts after consumption considered as dangers
for human health (Al-Rifaie, and Magqtoofi, 2018) Wide
range of fungi such as Aspergillus spp., Penicillium spp.,
Rhizopus spp. and Mucor spp., responsible to contamination
of nuts like almond, cashewnut, hazelnut, Peanut and
pistachio (Abdulla, 2013). Contamination of nuts maybe
occur in one or more of the three different ways, which
include, during the prior to harvest when the nuts on the
trees, or after harvesting, or in storage (Boutrif, 1998;
Alsuhaibani, 2018). Nuts are considered more crops that can
be contamination by mycotoxins which led to a major
problem in many countries (Bhatnagar et al., 2004),
Aspergillus spp., Penicillium spp. and Fusarium spp. were
observed as most common fungi can producing mycotoxins
(Eltariki et al., 2018). Mycotoxins considered secondary
metabolites of fungi which responsible to adverse effects on
crops, animals and humans, and led to illnesses and many
economic losses. Aflatoxins, trichothecenes, ochratoxins,
zearalenone,  tremorgenic  toxins, fumonisins, and
ergot alkaloids are the most agro-economic importance
mycotoxins (Zain, 2011). Many diagnosis studies focus on
the local products, so this study aimed to isolation and
diagnosis of fungi from different nuts products are imports
from some countries, for Iraq.

Materials and Methods
Sample collection

In the present study, different nuts products (which
imports from some brands) were collected randomly from
Basra markets and brought to the laboratory, including
sunflower, Pistachio, Pumpkin, Corn, Almond, Cashew and
Peanut.

Isolation and identification of fungi

The isolation from all samples include sterilize of
sample with 1% of sodium hypo-chloride for 2 minutes
followed by wishing once used distilled water and dried on
sterile filter paper, and place 3 seeds on Petri dishes
containing PDA, all plates incubated in 25°C for five days
(Pitt and Hocking, 1997), after that, pure cultures prepared
from each growth for diagnoses, which depended on the
morphology and microscope features (Klich, 2002; Domsch
et al., 2003). Appearance and frequency ratios of fungi
isolates calculated following Eq. 1 and 2:

No. of samples that the fungus appeare on it

(1) Ratio of appearance (%) = x100

Total No. of samples

(2) Ratio of appearance (%) = M
Total No. of isolates

Results and Discussion

The current study record several fungi species that
isolated from different types of nuts, and the result shown
169 different fungal isolate (Table 1) the highest number of
isolates record by A. niger (43 isolate) followed by A. flavus
(37 isolate) and Penicillium spp. (32 isolate) while the
minimum number record by Fusarium spp. (2 isolates).
Table 1: Number of fungal species that isolated from
different types of nuts.

No. The fungal isolates. .NO' of
isolates
1 Penicillium spp. 32
2 | A niger 43
3 | A flavus 37
4 | A. terreus 6
5 | A. fumigatus 11
6 | Alternaria spp 3
7 | Rhizopus spp. 22
8 | Mucor spp. 9
9 Cunninghamella bertholletiae 4
10 | Fusarium spp. 2
Total 169
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Aspergillus spp. the more fungi effect on nuts, result of
the appearing ratios of fungi (Table 2) shown A. niger, A.
flavus, Penicillium spp. and Rhizopus spp. most fungi appear
in all types of nuts, The maximum presence rate record in
Peanut by A. niger (22.22%), A. flavus (20 %) and
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Penicillium spp. (15.15%) respectively, while Fusarium spp.
(4.44 % in Peanut), Alternaria spp. (6.66 % in Cashew) and
Cunninghamella bertholletiae (8.88 in Sun flower) record the
minimum presence rate.

Table 2: Appearing ratios of fungi(%) isolated from different nuts.

Types |Penicillium| A. A. A. A. Alternaria|Rhizopus|\Mucor|Cunninghamella| Fusarium
No. . . .
of nuts spp.  |niger| flavus |terreus| fumigatus| spp. Spp- spp. | bertholletiae Spp-
1 |Sunflower| 13.33 |8.88| 6.66 | 0.00 6.66 0.00 6.66 | 0.00 8.88 0.00
2 | Pistachio 8.88 8.88| 8.88 | 6.66 444 0.00 8.88 |[11.11 0.00 0.00
3 Pumpkin 6.66 |15.15/ 13.33 | 0.00 4.44 0.00 444 | 0.00 0.00 0.00
4 Corn 6.66 |11.11] 8.88 | 0.00 0.00 0.00 13.33 | 0.00 0.00 0.00
5 Almond 8.88 13.33| 11.11 | 0.00 444 0.00 444 | 4.44 0.00 0.00
6 Cashew 11.11  |15.15] 13.33 | 6.66 0.00 6.66 6.66 | 0.00 0.00 0.00
7 Peanut 15.15 |22.22| 20.00 | 0.00 4.44 0.00 444 | 444 0.00 4.44

Result of the frequency of fungi isolates (Table 3) record the maximum ratio of the A. niger (35% in Pumpkin) followed by
Rhizopus spp. (33.33 in corn) and A. flavus (30% in Pumpkin) respectively, while the minimum frequency rate shown by
Fusarium spp., Mucor spp., Rhizopus spp. and A. fumigatus which record 5.88% in Peanut.

Table 3: Frequency of fungi isolates(%) isolated from different nuts.

No Types Penicillium| A. | A. A. A. Alternaria|Rhizopus|\Mucor|Cunninghamella|\Fusarium

) of nuts. spp.  |niger|flavus|terreus|fumigatus spp Spp. Spp. | bertholletiae Spp.
| sunflower | 2608 [17.39]13.04 0.00 | 13.04 | %% | 1304 | 0.00 17.39 0.00
2 Pistachio 15.38 |15.38/15.38| 11.53 | 7.69 0.00 15.38 |19.23 0.00 0.00
3 Pumpkin 15.00 |35.00{30.00| 0.00 10.00 0.00 10.00 | 0.00 0.00 0.00
4 Corn 16.16 |27.77|22.22| 0.00 0.00 0.00 33.33 | 0.00 0.00 0.00
5 Almond 19.04 |28.57| 23.8 | 0.00 9.52 0.00 9.52 | 9.52 0.00 0.00
6 Cashew 18.51 |25.92|22.22| 11.11 0.00 11.11 11.11 | 0.00 0.00 0.00
7 Peanut 20.58 |29.41|26.47| 0.00 5.88 0.00 5.88 | 5.88 0.00 5.88

These result agreement with Abbas, et al. (2019), which
reported A. niger and A. flavus most contamination of nuts,
Alhussaini, (2012) shown in his result A. niger and A. flavus
were isolated from all nuts samples (corn, Almond, Cashew
and Pistachio),while Hamed et al. (2016) record Aspergillus
spp. most isolates contamination of nuts, A. flavus shown
highest presence rate in peanut (80%), whereas, in sunflower,
pistachios, pumpkin seeds and almond (60%), while A. niger
shown maximum percentage in peanut (70%) and in walnut
(60%), Penicillium spp. record highest rate of appearance In
sunflower (90%) and peanut (80%), and mention the
maximum frequency ratio by A. niger in peanut and corn
(50%) and Penicillium spp., in sunflower seeds and peanut
(68.75%).

The different potential of contamination for the food
products depends to nature of the material suitable food for
the growth of the fungi as well as environmental conditions
of function of hydrogen and temperature (Rostami et al.,
2019) Aspergillus spp. are able to utilize a wide variety of
substrates and adapt well to a high range of ecological
conditions (Cray et al., 2013; Rhodes, 2006) and able to
produce a large number of conidia which have high
sensitivity to withstand critical environmental (Hagiwara et
al., 2017).

Conclusion

This study shown, A. niger, A. flavus, Rhizopus spp. and
Penicillium spp. most fungi responsible to contamination of
all nuts products (Pistachio, Corn, Pumpkin, sunflower,

Peanut and Cashew and Almond) and Peanut most product
that contamination by fungi.
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