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ABSTRACT

This study was conducted to the isolation and identification of
spicesborne fungi and Estimation of natural occurrence of aflatoxin Blat
different areas in local markets in Tikrit city. Fungi were isolated from spices
during this study's period. Six types of Aspergillus were detection Aspergillus
flavus, Aspergillus parasiticus, Aspergillus fumigatus, Aspergillus terreus,
Aspergillus ochraceus and Aspergilllus niger and Five different genera of fungi
were isolated Fusarium moniliforme, Mucor spp., Penicillium spp., Rhizopus
spp. and Alternaria isolation on the three types of media Czapek Yeast extract
Agar, Rose Bengal agar and PDA. The results show to the aflatoxin Bl
concentrations between 1.05 - 7.90 part per million by using ELISA method.
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INTRODUCTION

Spices have been used as food preservation and fragrances as protective for most canned
foods. There are about 30 kinds of spices used in cooking, including black pepper, curry, cumin and
turmeric, the most famous in the world. In addition to cooking, In many other areas, the paperless
part of the plant is often used, such as buds or roots, such as in ginger or grains, such as black
pepper and cumin (Dimicet al.,1995). The most common spices are such as leave, bark, seed, fruit
or root, which is used for coloring, flavoring, and even for preserving food each spice has its unique
chemical constituents which improve the flavor of the meal. In the Mediterranean and Middle East
regions, spices are used daily for casual cooking to enhance the natural flavor of food (Dinizn et al,
2020). Spice is indigenous to India is valued for spectacular nature of burning, which is attribute to
alkaloid piperine (Nag and Chowdhury, 2020). Generally Asia contributing to total global spice
production is followed by Africa, America and Europe (2.9%) (1.5%) (0.5%) respectively. Most of
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the spices in the market are contaminated with fungi and Mycotoxins are products by some fungi
which known to duo health hazards for humans (Banerjee and Sarkar, 2003).

Aspergillus, Penicillium and Rhizopus the most molds found on spices not deteriorates and duo to
loss of spice the flavor. (Perrone et al, 2014).

Spices are the contaminated food products with toxigenic molds and mycotoxins, especially fungi
and aflatoxins because some process such as harvesting, drying, storage and environmental
conditions (Nurtjahja et al., 2019). The EU as acceptable rang of aflatoxins for spices between 0.70
- 3.69 ng/kg for total aflatoxins (Fundikira et al,, 2020). Spices are danger to attack by aflatoxins to
bad storage conditions and Poor pre- and post-harvest conditions cause contamination (Asghar et al,
2016).

Owing to importance of topic and solid relation to human health and the nature of his food, a
survey study on the contamination of the most used spices in our society to was determination to
examine the contamination and to focus light on the spices that are most vulner able to
contamination by aflatoxins which considered the toxic pollutants and dangerous to human health
they increase the permissible level.

MATERIALS AND METHODS
Samples collection

Samples of spices in this study used were collected from markets of Tikrit city. All types
were collected packed in closed boxes, which are (biryani spices, turmeric, dolma, fish, mixed
spices, chicken shawarma spices, kebbeh, burger meat, curry and yellow meat broth). Three
samples for spice were purchased from different places within city and placed in polyethylene bags,
and kept in refrigerator at 4°C until used.

Isolate and identification of fungi

The fungal isolates depend on classification key by growing on PDA, Czapek Yeast extract
Agar and Rose Bengal agar media. The physical characteristics of mycelia such as size, color, shape
and ic test by compound microscope is contain digital camera and slide are stained by lactophenol
cotton blue (Pitt and Hocking, 2009 : Samson et al, 2010 : Gaddeyya et al, 2012).

Quantification of aflatoxin B1 by ELISA

For determination of aflatoxin B1 is used the company Shenzhen Lvshiyuan Biotechnology
Co. Ltd. China method, extraction and determining the aflatoxin B1 by ELISA system plates
(BioTek) Korean at 450 nm wave length, in the central laboratory of Tikrit University.
(Leszczynska et al, 2018). Method depending on mixing the complex of poison-enzyme with the
sample, incubation at room temperature, competition between the toxin in the sample and the toxin
with enzyme.

RESULTS AND DISCUSSION
Occurrence of fungi in spices

Five species of Aspergillus was detected A. fumigatus, A. parasiticus, A. flavus, A. niger and
A. ochraceus and som genus of fungi isolate such as Fusarium moniliforme, Mucor spp., Rhizopus
spp. and Penicillium spp. (Table 1) (Figure 1). Some genus of fungi are found on spices samples
such as Aspergilllus parasiticus, Aspergillus ochraceus, A. flavus and F. moniliforme. Some studies
show that fungi production of toxins especially Aspergillus (Oyewole et al, 2020). Fungi
occurrence on the spices samples such as Aspergillus ochraceus, Aspergillus parasiticus, Fusarium
spp., Rhizopus stolonifer, , Aspergillus niger, Aspergillus flavus yeast and Trichoderma koningii
(Jonathan et al, 2016).
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Table (1): Fungi isolates from all samples of Spices

Samples Fungi species Isolates
biryani spices A. flavus, A. ochraceus 7,8
turmeric A. parasiticus, Rhizopus spp. 4,8
dolma A. fumigatus, A. ochraceus 3,2
fish A.flavus, F. verticillioides 3,1
mixed spices A. ochraceus 11
chicken shawarma spices A. niger, Rhizopus spp. 5,3
Kebbeh Mucor spp., Rhizopus spp. 1,2
burger meat Fusarium verticillioides 15
Curry Penicillium spp., F. verticillioides 4,2
yellow meat broth Rhizopus spp. 3

Figure 1: Isolate of fungi from spices

Different of fungal and sixteen species are isolated and identified Gliocladium spp.,
Aspergillus spp., Alternaria alternata, Hyalodendron diddeus, Rhizopus spp. and Penicillium spp.
(Farid and Nareen, 2013). The fungi isolated from species such as Penicillium, Mucor and
Aspergillus (56.4, 25.1, 12.8 and 5.7) % respectively (Azzoune et al, 2015).

Aflatoxin B1 Concentrations in Spices samples

The results in Table 2 shown to the aflatoxin B1 concentrations in spices types of Salah El-
Din markets between 1.05 - 7.90 ppm. This may be pollution with fungi and its production
aflatoxins (Kong et al., 2014).

These results are agreement with Jonathan et al., (2016) mentioned that aflatoxin B1 was
found in all spices samples and it ranged between 3.85 to 28.03 ug/kg. Also aflatoxin B1 was found
in all spices samples (Azzoune et al, 2016). Zahra et al, (2018) detected aflatoxin B1 in 24 (26%)
samples, the concentration between 23.99-97.42 ug/kg in spices samples in Lahore - Pakistan
(Zareshahrabad et al,2020) showed that the concentration of aflatoxin in spices in Iran between 1.53
— 28.21 pg/kg. (Maria et al, 2021) showed to the all samples of spices in S&o Paulo, Brazil
contamination with aflatoxins at 0.10 - 48.67 ng/g. Concentration of aflatoxins detected in Spices
from Morogoro Region, Tanzania at 0.2 - 164.9 pg/kg (Peter, 2021).

Table (2): The concentration of aflatoxin B1 in spices samples

Samples Conc. (ppm)
Biryani 6.14
Turmeric 7.90
Dolma 1.53
Fish 4.47
mixed spices 2.60
chicken shawarma spices 3.05
Kebbeh 1.05
burker meat 6.65
Curry 3.16
yellow meat broth 4.03
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CONCLUSION

In this study detected the fungi in all samples of spices such as Aspergillus terreus,
Aspergillus flavus, Aspergillus parasiticus, Aspergillus fumigatus, Aspergillus ochraceus, F.
moniliforme and Aspergillus niger. Other genus Mucor, Rhizopus, Penicillium, and Alternaria. So
the results are shoe to the aflatoxin B1 in all samples of spices.

REFERENCES

Asghar M. A., Zahir E., Rantilal S., Ahmed A. and Igbal J. (2016). Food Addit. Contam. 9: 113.
https://doi.org/10.1080/19393210.2016.1150356.

Azzoune N., Mokrane S., Riba A., Bouras N., Verheecke C., Sabaou N. and Mathieu F. (2016).
Contamination of common spices by aflatoxigenic fungi and aflatoxin B1 in Algeria.
Quality Assurance and Safety of Crops & Foods, 8 (1): 137-144.

Banerjee M. and Sarkar P. K. (2003). Microbiological quality of some retail spices in India,
Food Research International, 36(5): 469-474.

Bouakline A., Claire L., Nicole R., Jean P. G. and Francis D. (2000). Fungal Contamination of
Food in Hematology Units. J. Clin. Microbial, 38: 4272.

Dinizn N. L., Barbosa M. A. A. and Santana C. K. (2020). Bioactive natural compounds and
antioxidant activity of essential oils from spice plants: new findings and potential
applications. Biomolecules, 10(7): 988

Farid M. T. and Nareen Q. F. A. (2013). Isolation and Identification of Fungi from Spices and
Medicinal Plants. Research Journal of Environmental and Earth Sciences, 5(3): 131-
138.

Fundikira S. S., De Saeger, S., Kimanya, M. E. and Mugula, J. K. (2020). Awareness, handling
and storage factors associated with aflatoxin contamination in spices marketed in Dar es
Salaam, Tanzania. World Mycotoxin Journal 14:(2)191.200 —

Gaddeyya G., Niharika P. S., Bharathi P. and Kumar P. K. R. (2012). Isolation and
identification of soil mycoflora in different crop fields at Salur Mandal. Adv. Appl. Sci.
Res., 3: 2020.

Hashem, M. and Alamri, S. (2010). Contamination of common spices in Saudi Arabia markets
with potential mycotoxin — producing fungi. Saudi journal of biological sciences,
17:167-175.

Jonathan G., Mary A. A. and Michael D. A. (2016). Fungal Biodeterioration, Aflatoxin
Contamination, and Nutrient Value of (Suya Spices) Segun. Scientifica Volume ID
4602036, http://dx.doi.org/10.1155/2016/4602036

Kong W., Wei R., Logrieco A., Wei J, Jing W., Xiaoe X. and Yanga M. (2014). Occurrence of
toxigenic fungi and determination of mycotoxins by HPLC-FLD in functional foods and
spices in China markets, Food Control, 28: 354-361

Leszczynska J., Maslowska J., Owczarek A. and Kucharska U. (2018). Determination of
aflatoxinsin food products by the ELISA method. Czech J. Food Sci., 19: 8.

Maria H. 1., Matheus L. R. and Rita B. (2021). Survey of Aflatoxins and Ochratoxin A in Spices
from Brazilian Market. Brazilian Archives of Biology and Technology, 64: €21210244.

Mwalwayo D. S. and Thole B. (2016). Prevalence of aflatoxin and fumonisins (B1+ B2) in
maize consumed inrural Malawi. Toxicol. Rep., 3: 173.

Nag A. and Chowdhury R. R. (2020). Piperine, an alkaloid of black pepper seeds can effectively
inhibit the antiviral enzymes of Dengue and Ebola viruses, an In silico molecular
docking study. Virus Disease, 31(3): 308-315.

Nurtjahja K., Cut F. Z., Helmina S., Aditiya B., Jesica S., Juwita E. S,.

Betriana N. L. G. and Sartini S. (2019). Fungal contamination spices from Indonesia with
emphasis on Aspergillus flavus. Czech Journal of Food Sciences, 37(5): 338-344.

Oyewole O. A., Okeke S. K., Adedeji S. A., Mustapha H. and Yakubu J. G. (2020).
Enumeration and Identification of Fungi from Selected Local Spices Sold in Minna
Nigeria. Covenant Journal of Physical & Life Sciences (CJPL), 8(2): 1-12.



Noori, Dhuha Salah / Tikrit Journal for Agricultural Sciences (2022) 22 (4):1-6

Perrone G., Gallo A. and Logrieco A.F. (2014). Biodiversity of Aspergillus section Flavi in
Europe in relation to the management of aflatoxin risk. Frontiers Microbiology, 5: 1-5.

Peter L. G. (2021). Aflatoxins Contamination in Spices and Associted Predisposing Factors in
Morogoro Region, Tanzania. Thesis. University of Agriculture, Morogoro, Tanzania.

Pitt J. I. and Hocking A. D. (2009). Fungi and Food Spoilage Springer-Verlag, USA, ISBN 978-
0-387-92207-2 .

Samson R. A., Houbraken J., Thrane U., Frisvad J. C. and Andersen B. (2010). Food and Indoor
Fungi CBS Laboratory Manual Series 2. Centraalbureau voor Schimmelcultures,
Utrecht. The Netherlands.

Zahra N., Khan M., Mehmood Z., Saeed M. K., Kalim I., Ahmad I. and Malik K. A. (2018).
Determination of Aflatoxins in Spices and Dried Fruits. J. Sci. Res., 10 (3): 315-321 .

Zareshahrabadi Z., Robab B., Hasti N., Hossein K., Pouyan M., Fatemeh A. and Kamiar Z.
(2020). Detection of Aflatoxin and Ochratoxin A in Spices by High-Performance Liquid
Chromatography. Journal of Food Quality, Article ID 8858889, 8 pages
https://doi.org/10.1155/2020/8858889..



Noori, Dhuha Salah / Tikrit Journal for Agricultural Sciences (2022) 22 (4):1-6

) 23 3 Adaal) (31 ) B Baa ghall il jlgall e B il shill adddiy Jje

Gos CM )
GIoal - ol 23l - YD gl ad el ISy S daals
Al
Oe 1Y) Gans b B O sEY) il i g )il il Gaa) 3 g sal Jgalidal) cilalsl)
A Gl a4 Aspergillus 25 ) 20ba (3l gl (A 82 5 sall Sl ) , CpeS sYL &l b
s A. fumigatus s A. parasiticus s A. flavus ké (e g5 A e i) -l kil

@ cbphdl e ulal 55AL niger s A. ochraceus s A. terreus
Alternariaand s Mucor s Penicillium s  Fusarium verticillioides
By Gl B deadieall Lbu Y1 e AN g 8 e Ay xall Rhizopuss
A 5 yall il paen 8 4 shadll o gand) (e BT AN £ 51 3 g g il <yl

Ol 6 32 7.90-1.05 Cr S Y 380 55 Can gl i



