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Abstract: The present investigation was designed to analyze moulds and mycotoxins responsible for biodeterioration of the 
market samples of dried fruits of date plum persimmon (Diospyros lotus L.). A total of 31 fungal species were isolated from 
65 samples by two different isolation techniques. Assessment of mycobial load exhibited the presence of many such fungal 
species that are broadly acknowledged as the most important mycotoxin producers. Mycotoxins were assessed by high 

performance liquid chromatography (HPLC). The mycotoxins detected were aflatoxins, ochratoxin A and patulin. Out of 65 
samples, 69.23% of dried date plum persimmon samples were found contaminated with aflatoxins in the range of 0.78-
798.34µg/kg and 47.69% samples have ochratoxin A (OTA) contamination (0.76±432.09µg/kg). Patulin was quantified in 
32.30% samples in the range of 0.89-123.90µg/kg. The present study constitutes the first report of fungal and mycotoxin 
contamination in dried date plum persimmons from India. 

 
Keyword: Mycoflora, Mycotoxin, Diospyros lotus, Survey 

 

REFERENCES 

 

Abdel-Sater, M.A. and Saber, S.M. (1999). 

Mycoflora and mycotoxins of some Egyptian dried 

fruits. Bulletin of Faculty of Science, Assiut 

University 28: 91-107. 

Alghalibi, S.M.S. and Shater, A.M. (2004). 
Mycoflora and mycotoxin contamination of some 

dried fruits in Yemen Republic. The Assiut 

University Bulletin for Environmental Researches 

7:19-27. 

Al-Hindi, R.R., Al-Najada, A.R. and Mohamed, 

S.A. (2011). Isolation and identification of some fruit 

spoilage fungi:Screening of plant cell wall degrading 

enzymes. African Journal of Microbiological 

Research 5: 443-448 

Aluko, R.E. (1989). Biochemical properties of some 

tomato fruit cultivars grown in northern Nigeria. 
Nigerian Journal of Botany2:157-164. 

Anonymous (2015-16). State of Indian Agriculture. 

Government of India Ministry of Agriculture and 

Farmers Welfare Department of Agriculture, 

Cooperation & Farmers Welfare Directorate of 

Economics and Statistics New Delhi pp 252. 

Ayaz, F.A. and Kadioglu, A. (1999). Fatty acid 

compositional changes in developing persimmon 

(Diospyroslotus L.) fruit, New Zealand. Journal of 

Crop and Horticultural Science27: 257-261. 

Azaiez, I., Fant G., Manes, J. and Franzon, M.F. 

(2015). Survey of mycotoxins in dates and dried 
fruits from Tunisian and Spanish markets. Food 

Control51: 340-346. 

Bala, P., Gupta, D. and Sharma, Y.P. (2016). 

Mycotoxin research and mycoflora in some dried 

edible morels marketed in Jammu and Kashmir, 

India. Journal of Plant Development sciences. 9:771-

778. 

Bala, P., Gupta, D. and Sharma, Y.P. (2017). 

Mycoflora and natural aflatoxin contamination in 

dried quince seeds from Jammu, India. Journal of 

Environmental biology 

Beretta, B., Gaiaschi, A., Galli, C.L. and Restani, 
P. (2000). Patulin in apple-based foods: occurrence 

and safety evaluation. Food Additives and 

Contaminants 17: 399-406. 

Bircan, C. (2009). Incidence of ochratoxin A in 

dried fruits and co-occurrence with aflatxins in dried 

figs. Food and Chemical Toxicology 47: 1996-2001. 

Cary, J.W. and Ehrlich, K. (2006). 

Aflatoxigenicity in Aspergillus: molecular genetics, 

phylogenetic relationships and evolutionary 

implications. Mycopathologia 162: 167-177. 

Celik, B. and Ozturk, K. (2000). Determination of 
possible means and levels of aflatoxin contamination 

in dried apricots and development an appropriate 

analysis method. Turkish General Directorate of 

Agricultural Research Project, TAGEM 99-01, pp 54 

Cotty, P.J. and Garcia, R.J. (2007).  Influences of 

climate on aflatoxin producing fungi and aflatoxin 

contamination. International Journal of Food 

Microbiology 119: 109-115. 

Davis, P.H. (1978). Flora of Turkey and the East 

Aegean Islands. Volume 6. University Press, 

Edinburgh. pp. 142-143. 

Ellis, M.B. (1971). Dematiaceous hyphomycetes. 
Commonwealth Mycological Institute (CMI), Kew, 

Surrey, England, pp. 608. 

Essawet N., Abushahma H., Inbaia S., Elkwil, 

O.H. and Amra, H.A. (2017). Aflatoxin 

contamination of spices sold collected from local 

RESEARCH ARTICLE 



984 DIMPLE GUPTA, PINKY BALA AND Y.P. SHARMA 

market in Tripoli. International Journal of Current 

Microbiology and Applied Sciences6: 1468-1473.   

European Commission (2006). Commission 

Regulation EC No. 1881/2006 of 19 December 2006 

setting maximum levels for certain contaminants in 

foodstuffs. Official Journal of the European Union, 
EU publication, L 364/5. 

Fung, F. and Clark, R.F. (2004). Health effects of 

mycotoxins: A toxicological overview. Journal of 

Toxicology-Clinical Toxicology42: 217-234. 

Gao, H., Cheng, N., Zhou, J., Wang B., Deng, J.J. 

and Cao,W. (2014). Antioxidant activities and 

phenolic compounds of date plum persimmon 

(Diospyroslotus L.) fruits. Journal of Food Science 

and Technology51:950-956. 

Gilman, J.C. (1957).  A manual of soil fungi 

(revised 2nd edition). Oxford and IBH Publishing 

Cooperation New Delhi, pp. 450.  

Glew, R.H., Ayaz, F.A., Millson, M., Huang, H.S., 

Chuang, L.T., Sanz, C. and Golding, J.B. (2005). 

Changes in sugars, acids and fatty acids in naturally 

parthenocarpic date plum persimmon 

(Diospyroslotus L.) fruit during maturation and 

ripening. European Food Research  and 

Technology221: 113-118. 

Gnonlonfin, G.J.B., Hell, K., Fandohan, P. and 

Siame, A.B. (2008).  Mycoflora and natural 

occurrence of aflatoxins and fumonisin B1 in cassava 

and yam chips from Benin, West Africa. 
International Journal of Food Microbiology 122: 

140-147. 

Gunduz, G., Korkmaz, A., Ozturk, Z. and Emenli, 

I. (2017). Determination of fungal microflora of 

dried persimmon fruits sold in Izmir 

markets. International Conference on Agriculture 

Forest Food Sciences and Technologies, at 

Cappadocia, Turkey in May. 

Gupta, D., Bala, P. and Sharma, Y.P. (2017).  

Evaluation of fungal flora and mycotoxin   

contamination in whole dried apricots 

(Prunusarmeniaca L.) from J&K, India. Proceedings 
of the National Academy of Sciences, India Section 

B: Biological Sciences87: 81-87. 

Heshmati, A., Zohrevand, T., Khaneghah, 

A.M., Mozaffari Nejad, A.S., Sant Ana, A.S. 

(2017). Co-occurrence of aflatoxins and ochratoxin 

A in dried fruits in Iran: Dietary exposure risk 

assessment. Food Chemical and Toxicology106:202-

208.  

Hosseini, S. and Bagheri, R. (2012). Some major 

mycotoxins and their mycotoxicoses in nuts and 

dried fruits. International Journal of Agronomy and 
Plant Production 3: 179-184. 

Jakovac-Strajn, B., Vengust, A., Ujcic-Vrhovnik, 

I., Pavsic-Vrtac, K. and Tavcar-Kalcher, G. 

(2010). The natural occurrence of toxigenic moulds 

and mycotoxins in Slovenian primary grain 

production. Acta Agriculturae Slovenica 95: 121-

128. 

Karaca,  H. and Nas, S. (2006). Aflatoxins, patulin 

and ergosterol contents of dried figsin Turkey. Food 

Additives and Contaminants 23: 502-508. 

Khare, K.B., Khooanyana, T.M. and Loeto, D. 

(2013). Mycological analysis of raisins retailing in 

supermarkets of Botswana. International Journal of 
Food, Agriculture and Veterinary Sciences3: 26-31. 

Mahfoud, R., Maresca, M.,  Garmy, N. and  

Fantini, J. (2002). The mycotoxin patulin alters the 

barrier function of the intestinal epithelium: 

mechanism of action of the toxin and protective 

effects of glutathione. Toxicology and Applied 

Pharmacology 181: 209-218. 

Moreau, C.  (1944-45). The fungal population of the 

fruits of Diospyros lotus L. and the shells of Juglans 

regia L. and J. nigra L. fallen on the ground. 

Bulletin de la Societe linneenne de Normandie4: 58-

62. 
O’ Riordan, M.J. and Wilkinson, M.G. (2008). A 

survey of the incidence and level of aflatoxin 

contamination in a range of imported spice 

preparations on the Irish retail market.Food 

Chemistry107: 1429-35.  

Okigbo, R.N. (2000). Mycoflora within black plum 

(Vitex doniana Sweet) fruit. Fruits. 56: 85-92. 

Palou, L., Herrero, C.M., Besada, C. and 

Taberner, V. (2013). Postharvest fruit rot of 

persimmon (Diospyroskaki) in Spain Caused by 

Lasiodiplodia theobromae and Neofusicoccum 
spp.Journal of Phytopathology 161 DOI: 

10.1111/jph.12111. 

Palou, L., Herrero, C.M., Guardado, A. and del 

Rio Ma. (2009). Fungi associated with postharvest 

decay of persimmon in Spain. Acta horticulturae 

833:275-280. 

Pitt, J.I. (1979). The genus Penicillium and its 

teleomorphic states Eupenicillium and 

Talaromyces.CSIRO Division of Food Research, 

Academic Press, (Harcourt Brace Jovanovich 

Publishers), London, pp. 634. 

Pitt, J.I. and Hocking, A.D. (1999). Fungi and food 
spoilage (2nd edition).Aspen Publisher, Incorporate, 

Maryland. 

Pitt, J.I. and Hocking, A.D. (2009). Fungi and food 

spoilage (3rd edition). Springer Dordrecht 

Heidelberg, New York, pp. 519. 

Rahimi, E. and  Shakerian, A. (2013). Ochratoxin 

A in dried figs, raisings, apricots, dates on Iranian 

retail market. Health 5: 2077-2080. 

Raper, E.B. and Fennell, D.I. (1965). The genus 

Aspergillus. The Williams and Wilkins Company, 

Baltimore, USA, pp. 575. 
Richard, J.L. (2007). Some major mycotoxins and 

their mycotoxicoses- an overview. International 

Journal of Food Microbiology 119: 3-10. 

Roberts, B.A. and Patterson, D.S.P. (1975). 

Detection of twelve mycotoxins in mixed animal 

feed stuffs, using a novel membrane clean-up 

procedure. Journal of the Association of Official 

Analytical Chemists 58:1178-1181. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Heshmati%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zohrevand%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khaneghah%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khaneghah%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mozaffari%20Nejad%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sant%27Ana%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28552785
https://www.ncbi.nlm.nih.gov/pubmed/28552785
http://www.cabdirect.org/search.html?q=au%3A%22MOREAU%2C+C.+%22


JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 9 (11) 985 

Rohman, A. and Triwahyudi (2008). Simultaneous 

determinations of aflatoxins B1, B2, G1, and G2 using 

HPLC with photodiode-array (PDA) detector in 

some foods obtained from Yogyakarta, Indonesia. 

Agritech28: 109-112. 

Saadullah, A.A.M. and Abdullah, S.K. (2015). 
Contamination of dried figs with fungi and 

aflatoxigenicpotential of some isolates of Aspergillus 

section Flavi. Journal of Biology, Agriculture and 

Healthcare 5: 76-80. 

Shephard, G.S. (2008). Impact of mycotoxins on 

human health in developing countries. Food Additive 

and Contaminants Part A25: 146-151. 

Skrbic, B., Antic, I. and Cvejanov, J. (2017). 

Determination of mycotoxins in biscuits, dried fruits 

and fruit jams: an assessment of human 

exposure.Food Additives andContaminants: Part A: 

Chemistry, Analysis, Control, ExposureandRisk 
Assessment 34:1012-1025 

Spencer, C.S. (2012). Isolation and identification of 

fungal species from dried date palm 

(Phoenixdactylifera) fruits sold in Maiduguri 

metropolis. African Journal of Biotechnology 

11(57) DOI: 10.5897/AJB12.395. 

Srivastava, S., Sinha, A. and Srivastava, CP. 

(2011). Screening of seed-borne mycoflora of 

Jatropha curcas L. Research Journal of Seed Science 

4: 94-105. 

Toma, F.M. and Rajab, A.L.N.N. (2014). Isolation 
and Identification of fungi from dried fruits and tuds 

of quantitative estimation of aflatoxin. Zanco Journal 

of Pure and Applied Sciences 26: 49-61. 

Tournas, V.H., Niazi, N.S. and Kohn, J.S. (2015).  

Fungal presence in selected tree nuts and dried 

fruits.Microbiology Insights 8: 1-6.  

Turner, N.W., Subrahmanyam, S. and Piletsky, 

S.A. (2009). Analytical methods for determination of 

mycotoxins: a review.Analytica Chimica Acta632: 
168-180. 

Van Egmond, H., Schothorst, R.C. and Jonker, 

M.A. (2007). Regulations relating to mycotoxins in 

food. Analytical and Bioanalytical Chemistry 389: 

147-157. 

Warth, B., Sulyok, M., Fruhmann, P., Mikula, H., 

Berthiller, F., Schuhmacher, R., Hametner, C., 

Abia, W.A., Adam, G., Frohlich, J. and Krska, R. 

(2012). Development and validation of a rapid multi-

biomarker liquid chromatography/tandem mass 

spectrometry method to assess human exposure to 

mycotoxins. Rapid Communications in Mass 
Spectrometry 26: 1533-1540. 

Wei, D., Wang, Y., Jiang, D., Feng  X, Li.  and 

Wei, M.W. (2017). Survey of Alternaria toxins and 

other mycotoxins in dried fruits in China. Toxins 9: 

1-12. 

Zohri, A.A. and Abdel-Gawad, K.M. (1993). 

Mycoflora and mycotoxins of some dried fruits in 

Egypt. Journal of Basic Microbiology 33: 279-288. 

Zorzete, P., Baquiao, A.C., Atayde, D.D., Reis, 

T.A., Gonçalez, E. and Corrra, B.  (2013). 

Mycobiota, aflatoxins and cyclopiazonic acid in 
stored peanut cultivars. Food Research International 

52: 380-386. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=%C5%A0krbi%C4%87%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28332414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti%C4%87%20I%5BAuthor%5D&cauthor=true&cauthor_uid=28332414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cvejanov%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28332414

