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INTRODUCTION 
 
Date palm (Phoenix dactyliferaLinn.) is a species of 
flowering plant in the palm family Arecaceae
for its edible sweet fruit, although its place of origin is 
unknown because of long cultivation, 
originated from lands around Iraq (Kiran, 
species is widely cultivated and is natur
tropical and sub-tropical regions worldwide.
high tannin content and are used medicinally as a 
detersive and astringent in intestinal troubles (Colman 
and Spencer, 2012). The fruit is consumed in many ways; 
as an infusion, decoction, syrup or paste
administered for sore throat, colds, bronchial catarrh and 
taken to relieve fever (Kiran, 2014). Date fruits are 
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Abstract 
 

A total of 45 ready to eat dried date palm (Phoenix dactylifera
were collected from vendors, fifteen (15) each from
Gawon Nama Market, Old Market and New Market, within Sokoto
for the fungal analysis. Fungal isolation was 
techniques using potato dextrose agar while identification
microscopically using Lacto-phenol cotton blue 
morphological characteristics of the fungi. Six (
identified and are; Aspergillusniger, Rhizopusoryzae,
Aspergillusflavus, Aspergillus fumigates and Penicillum

niger has the highest percentage of occurrence
oryzae (22.22%), then M.racemosus (19.05%), while 

least percentage of occurrences (4.76%). New market has the
percentage fungal isolate (36.60%), followed by Old market (34.92%) and the 
least was seen in the Gawon Nama market (28.57%)
of the fungal species in the three markets shows 
abundance followed by R.oryzae and the least was P
should be thoroughly washed prior to consumption, 
possible infection from the fungal spores. Meanwhile, 
the vendors on the use of paper wraps or poly bags 
protect the fruit against contaminants. 
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Linn.) is a species of 
Arecaceae, cultivated 

for its edible sweet fruit, although its place of origin is 
unknown because of long cultivation, it probably 
originated from lands around Iraq (Kiran, 2014). The 
species is widely cultivated and is naturalized in many 

tropical regions worldwide. Dates have 
high tannin content and are used medicinally as a 
detersive and astringent in intestinal troubles (Colman 

consumed in many ways; 
an infusion, decoction, syrup or paste, dates may be 

administered for sore throat, colds, bronchial catarrh and 
Date fruits are 

consumed directly in many forms and at all stages of the 
fruit development and are also utilized in many ways in 
modern industries (Mustafa et al.
vinegar, and strong liquor are derived from the fruit, the 
sap is also used as a beverage, either fresh or fermented 
(Morton et al., 1997). There are three main cultivars of 
date on existence; the Soft type (includes; Barhee, 
Halawy, khadrawy, Medjool), the Semi dry (Dayri, Deglet 
Noor, Zahdi) and dry that have only Theory.
depend on the glucose, fructose and sucrose contents 
but date fruits usually contained high percentage of 
carbohydrate (44.88%), protein (2.3
(0.4-1.5%) and fat percentage reach up to (0.2
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 based on cultural and 
(6) fungal species were 
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occurrence (23.81%), followed by 
(19.05%), while P.brasilianum has the 

New market has the highest 
fungal isolate (36.60%), followed by Old market (34.92%) and the 

the Gawon Nama market (28.57%). The relative abundance 
shows A.nigeras the most 

P.brasilianum. Date fruits 
consumption, in order to minimize 

the fungal spores. Meanwhile, a need of enlightening 
the use of paper wraps or poly bags is important in order to 

, Contaminants. 

consumed directly in many forms and at all stages of the 
ruit development and are also utilized in many ways in 

et al., 2003). Syrup, alcohol, 
vinegar, and strong liquor are derived from the fruit, the 
sap is also used as a beverage, either fresh or fermented 

There are three main cultivars of 
date on existence; the Soft type (includes; Barhee, 
Halawy, khadrawy, Medjool), the Semi dry (Dayri, Deglet 
Noor, Zahdi) and dry that have only Theory. The types 
depend on the glucose, fructose and sucrose contents 

e fruits usually contained high percentage of 
carbohydrate (44.88%), protein (2.3-5.6%), dietary fiber  

1.5%) and fat percentage reach up to (0.2-0.5%) (Al- 
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Kahtani et al., 2011). 

The date palm is one of the oldest fruit trees of the 
world and closely associated with the life of the people in 
the Middle East including the kingdom of Saudi Arabia 
since ancient times, having religious values as well as 
cultural importance. In Saudi Arabia, date palm is the 
most important cash and fruit crop grown in different 
regions. It produces yearly about 900 thousand tones and 
ranks as the third largest producer in the world (FAO, 
2008). Saudi Arabia is also called genetic centre of date-
palm trees and there are more than 400 different 
cultivator of fruiting date palm of economic value (Fayadh 
and Al-Showiman, 1990). Date fruits are as well being 
consumed in many countries of the world, Nigeria 
inclusive (Redmond, 2009).Dates are oval-cylindrical, 3-
7cm long, and 2-3cm in diameter, and when ripe, range 
from bright red to bright yellow in colour, depending on 
the variety and contain a single seed (stone) about 2-
2.5cm long 6-8mm thick (Gepts, 2002).  

Dates palm is believed to have been introduced into 
Nigeria in the early 8

th
 century by Arab traders from North 

Africa, the fruit are a highly valued delicacy among many 
communities in Nigeria, especially during ceremonies and 
festivals (Sani et al., 2009). The date palm tree can be 
grown extensively and commercially in the arid region of 
northern Nigeria from latitude 10

0
N in the Sudan 

Savannah and the Sahel regions of Kaduna, Katsina, 
Kano, Sokoto, Kebbi, Zamfara, Jigawa, Yobe, Gombe 
and Bauchi States (Ikheloa et al., 2002).However, like 
other fruits, dates fruits are attacked by various fungal 
species, thus, causing their spoilage at ripening as well 
as during storage and processing stages (Ahmad, 
2003).Although several fungal species were implicated in 
causing damages to date fruits, many fungal species are 
capable of producing mycotoxins which are secondary 
metabolites that are highly toxic to humans and animals 
alike (Shamsuddeen and Magashi, 2005). Natural 
occurrence of aflatoxins in dried fruits such as dates has 
only been found in tropical and subtropical regions with 
high temperature and humidity which are suitable climatic 
condition for growth of aflatoxin fungi (Shenasi et al., 
2002).Fungi and other microorganisms play a significant 
role in deteriorating the aesthetic and nutritive value of 
stored food commodities (Christensen et al., 2007). In 
Sokoto metropolis, date fruits are being sold by local 
vendors in which case they store it in polythene bags, 
natural fibre, wrapped trays or sacs. In addition, personal 
observation revealed that the fruits (especially dry ones) 
are normally sold to consumers un-washed. 
 
 
MATERIALS AND METHODS 
 
Sample Collection 
 
Total forty-five (45) date fruits were collected from 3 
different  markets  of  Sokoto  metropolis, 5  each from 3  

 
 
 
 
different vendors of the 3 different marketing places 
(Gowan Nama market, New market and old market). All 
the samples collected from each location were separately 
placed into a well labeled polythene bags and then taken 
to the mycology laboratory of Usmanu Danfodiyo 
University, Sokoto within 2hoursof collection for the 
fungal analysis. The infested dates were identified by 
physical examination following the method of Jha (1995). 
 
 
Inoculation and Incubation 
 
The hawked date fruits from each market was suspended 
in 100ml of sterilized distilled water contained in three 
different beakers labeled A-(Gawonnama market), B-
(New market) and C-(Old market) and were shaken for 2-
3minutes to get the fungal spores suspension. Three 
separate syringes were used to obtain 1ml of the 
suspension from each beaker and poured aseptically 
onto the center of three petri-dish plates containing 
solidified potato dextrose agar (PDA). The procedure was 
repeated to form 3 replicates. Each of the nine (9) petri-
dishes was labeled. The inoculums were incubated at the 
temperature of 27+/- 2° for seven (7) days following the 
procedure of Benson (1998) with slight modification. 
 
 
Identification of the Fungal Isolates 
 
The technique of James and Natalie, (2001) was adopted 
with little modification for the identification of the unknown 
fungal isolated; a grease-free glass slide and cover ships 
were cleaned with cotton wool soaked with alcohol, then 
a drop of distilled water was placed on the center of the 
clean slide. Then inoculating needle was burnt until red 
hot and was dipped into 70% ethanol for three 
consecutive times to removed contaminants before it was 
finally used to transfer a mycelium of the pure fungal 
isolate onto the grease-free glass slide. The prepared 
slide was then covered gently with a cover slip and air 
bubbles were avoided, and then mounted onto the stage 
of light microscope and examining under X10 objective 
lens and then X40 objective lens where the details of the 
microscopic features were seen clearly. The species 
were identified in accordance with the procedure of 
Cheesbrough (2000). The morphological and cultural 
characteristics observed were compared with structures 
in identification guides of Hunter and Barnet (1998). 
 
 
RESULTS AND DISCUSSION 
 
The cultural and morphological characteristics of fungi 
isolated from contamination of dates fruits revealed the 
isolations of a total of 6 fungal isolates, from four different 
genera as shown in table 1 below. The fungal isolates are 
as   follows: Aspergillusniger, Aspergillusflavus, Aspergill-  
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Table. 1. Provide table legend 

 

 
 

Key: +++= Abundance, ++= Moderate, + = Trace, - = Absence. 

 
 

Table 3. Showing fungal frequency of occurrence and percentage of isolation 
 

Fungi Frequency of Isolation Percentage of Frequency of Isolation % 

Aspergillusniger 15 23.81 
Aspergillusflavus 10 15.87 
Aspergillu fumigates 9 14.29 
Penicillumbrasilianum 3 4.76 
Rhizopusoryzae 14 22.22 
Mucorracemosus 
TOTAL                                                               

12 
63 

19.05 
100% 

 
 

Table 4. Showing Fungal frequency of occurrence in the three markets 
 

 
 
 
usfumigatus, Penicillumbrasilianum, Rhizopusoryzae, 
Mucorracemosus, were found associated with dates fruit 
as the fungal contaminants. 

The relative abundance of the isolated fungi species in 
the 3 markets, Aspergillusniger were the most abundance 
followed by Rhizopusoryzae and the least abundance 
were Penicillumbrasilianum as shown in table 2 below. 

Out of the 6 different fungal isolates, Aspergillusniger 
and Rhizopusoryzae were the most frequently isolated 
fungi with 24%, 22%, and frequency of occurrence 
respectively. The least among frequently isolated fungal 
was Penicillumbrasilianum 5%, as shown in the table 2 
above. 

Therefore, this work had shown that Rhizopusoryzae, 
Aspergillusniger, have shown high symptoms of infection, 
and hence they are primary parasite. And on the other 
hand, Penicillimbrasilianum shown less symptoms of 
infection, and they are secondary parasites.  

The highest percentage of fungal isolated was seen in 
the New market (36.50%), followed by Old market 
(34.92%) and the least (28.57%) of the fungi isolates was 
seen in Gawonnama market, as shown in the table 3 
above.    

DISCUSSION, CONCLUSION AND RECOMMEN-
DATION 
 
DISCUSSION 
 
Out of 63 fungal isolates recorded in this study, 
Aspergillusniger had the highest percentage of 
occurrence (23.81%), Penicillumbrasilianum had the least 
percentage of occurance (4.76%). These findings agreed 
with that of Saffron (2006), who reported that the fruit of 
date palm was highly infected by filamentous fungi. 
Sallalh and Nawal (1997) reported that Aspergillusniger 
had high occurrence isolates. Hashem, (2009) reported 
Aspergillus spp as the predominant genus. Other fungal 
infected organisms isolates included Aspergillusflavus 
(15.87%), Aspergillus fumigates (14.29% ), Mucorspp 
(19.02%), Rhizopusoryzae (22.22% ).This does not agree 
with the findings of Ibrahim and Rahma (2009), who 
reported that Rhizopus spp as the dominant isolate; EL-
Deeb et al. (2006) in their study, could not isolate any of 
the above fungal organisms. These differences could be 
attributed to the variation in geographical location as they 
carried their research in Maiduguri. 

  

Market Area   Gawon Nama Martket         New Market                                  Old Market 

Culture                  A                  B                  A               B                               A                  B 
Replication   1    2   3        1    2    3       1   2   3    1    2    3               1   2     3     1    2    3  
Fungi 
Aspergillusniger   +    +   +         -   +    +        +  +   -      +   +   +                      +   +    +      +   +    + 
Aspergillusflavus  +   -    -           +   -   +         -  +  +       -   +   +                        -   +    -       +   +    - 
Aspergillusfumigatus  +   -    -           +   +   -         +  -  -         +  +  -                         -    -    +      +   +   - 
Penicillumbrasilianum  +   -   -             -   -   -          -   -  +       +  -  -                           -   -    -         -   -   - 
Rhizopusoryzae    -   +   +           +  +   +        +  +  -        +  +  -                         +   -   +         +  +   +   
Mucorracemosus   +    -    -           +   -    -        +  +  -        +  +  +                         +   +  -          +  +  + 

 

  

Markets               Frequency of Occurrence                   Fungal Percentage            
      Frequency of Occurrence 

Gawon Nama                       19                                                     28.57% 
Old market                              22                                                    34.92% 
New market                             23                                                    36.50%  
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Results of this study have shown that date palm fruits 
are much more prone to contamination by Aspergillus 
spp than other fungal species, it is very possible as there 
could be some active principles in the fruits which could 
favor colonization by this organism, and they also 
produced mycotoxin that inhibits the growth of other 
species of fungi. From the public health point of view, the 
contamination of date palm fruits by mould is significant 
because of the presence of mycotoxins which can cause 
severe poisoning, emesis, diarrhea, prostration and even 
death (Abdullahi, 2008). It was observed that the fruits 
being hawked around, sold in shops or market places 
were neither covered nor protected in any way from dust 
or atmospheric contamination, and when consumed 
without any form of clearing or washing could predispose 
such unsuspected consumers to imminent mycotic 
infection. In the cause of isolation, it was observed that 
some fungi, especially mucor, grew faster at 37ᶿC, which 
is the total optimal human body temperature; this could 
hence increase its adaptability and potential in causing 
disease in both man and other animals.  

The results of this indicate that date fruits from Old 
market, Gawon Nama and Central markets were found to 
be heavily infected with four genera of fungi namely 
Aspergillus, Penicillum, Rhizopus and Mucor. A total of 
63 isolates were recovered from all the six (6) collection 
centers of the date fruit in the three markets, constituting 
of four (4) genera. 

This study therefore has indicated that there are a 
number of fungal pathogens responsible for various post-
harvest diseases (storage disease), it is also in 
accordance with the report of (Pitt et al., 1985) that 
different genera of fungi which are pathogenic to the fruits 
live in the necrotic area and can cause disease in human 
if consumed directly.  

Of the four genera of fungi isolated in this study, the 
most frequently occurring genus are Aspergillus, 
Rhizopus and Mucor and were found in all the three 
samples obtained from each market. This result is in 
agreement with the report of (Mehrotra, 2001) on fruit rot 
caused by fungal pathogens and the work of (Kutama et 
al., 2008) on isolation and identification of pathogenic 
fungi associated with fresh edible fruits. Haruna, (2006) 
also isolated Aspergillus, Penicillium, at various              
degree of frequency when determining pathogens found 
in date. 

Singh, (2001) had shown that high temperature 
favours the growth of pathogenic fungi while hot and 
humid weather confer a most conducive atmosphere for 
the growth of pathogenic fungi on fruits. He further 
reported that, cool temperature and dry or low humidity 
reduces the rate of the multiplication of the fungal 
propagules. This might be the reason why fruits when 
kept in the refrigerator last longer despite their perishable 
nature. This is true going by an earlier report of Coursey 
et al., 1975 that metabolic activities generally decrease 
with decline in temperature. 

 
 
 
 

The result as also indicated that pathogen responsible 
for post-harvest disease in other fruit are the same with 
that of date irrespective of the sampling site; this is 
contrary to the work of (Kutama et al., 2008) in which the 
organism responsible for the post-harvest disease in 
orange and banana are entirely different from those in 
pawpaw and pineapple.  

Lund (1971), stated that the composition of fruits as, 
13.2% carbohydrate, 0.53% ash, 0.46% fat, 0.80% 
protein and 85.93% water also according to (Chavan et 
al., 1995) sporulation of fungal spores occur at relative 
humidity above 57.4% and temperature of 12-30

o
C, 

therefore the research was conducted during dry season 
(Harmattan) when the humidity was high and the 
temperature was low too; these factors meet the 
requirement of the pathogenic fungi to aggravate the rate 
of sporulation and infection and also the sugar content. 
 
 
CONCLUSION 
 
Results of this study show that date palm fruits are much 
more prone to contamination by Aspergillus spp than 
other fungal spp. Several fungal species isolated in this 
research from all the three markets shows that there is 
the fear of consumption of aflatoxins that have a serious 
health implication, as they are highly toxic and 
carcinogenic as stated by AOAC, 2002; Shenasi et al., 
2002, thus rendering the fruits unfit for human and animal 
consumption. 

The study has revealed that different fungi from 
different taxonomic genera are responsible for some 
mycotoxins which can cause severe poisoning, emesis, 
diarrhea, prostration and even death.  These 
contaminations mostly occur because the fruits being 
hawked around on wheel barrows or trays in market 
places were neither covered nor protected in any way 
from dust or atmospheric contamination. Therefore, the 
presence of these pathogenic fruit fungi on fruits remains 
significant to public health concern and also these fruits 
might be a medium for transmitting food-borne diseases. 
These can be controlled by Proper washing of the dates 
with clean water prior to consumption should be strongly 
encouraged by appropriate authorities to avoid infection, 
and thus, for a healthy community, Contaminated dates 
should be sorted and eliminated to avoid re-infection, Dry 
dates should be stored under dry condition so that they 
don’t increase in moisture and avoid constant exposure 
to air at sales time, Vendors should adopt the use of 
paper wraps or poly bags in order to protect the fruits 
against contaminant.   
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