
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/337603983

DIFFERENT TYPES OF DATES IN SAUDI ARABIA AND ITS MOST FUNGAL

SPOILAGE AND ITS MOST PRESERVATION METHODS

Article  in  International Journal of Scientific Research · November 2019

CITATIONS

4
READS

5,332

3 authors:

Nagwa Elsharawy

New valley university

48 PUBLICATIONS   152 CITATIONS   

SEE PROFILE

Mashael Al-Mutarrafi

2 PUBLICATIONS   9 CITATIONS   

SEE PROFILE

Aisha Alayafi

King Abdulaziz University

35 PUBLICATIONS   1,020 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Nagwa Elsharawy on 28 November 2019.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/337603983_DIFFERENT_TYPES_OF_DATES_IN_SAUDI_ARABIA_AND_ITS_MOST_FUNGAL_SPOILAGE_AND_ITS_MOST_PRESERVATION_METHODS?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/337603983_DIFFERENT_TYPES_OF_DATES_IN_SAUDI_ARABIA_AND_ITS_MOST_FUNGAL_SPOILAGE_AND_ITS_MOST_PRESERVATION_METHODS?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nagwa-Elsharawy?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nagwa-Elsharawy?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nagwa-Elsharawy?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mashael-Al-Mutarrafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mashael-Al-Mutarrafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mashael-Al-Mutarrafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aisha-Alayafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aisha-Alayafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/King-Abdulaziz-University?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aisha-Alayafi?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nagwa-Elsharawy?enrichId=rgreq-8dc967d457df83d00a34f61be3915faa-XXX&enrichSource=Y292ZXJQYWdlOzMzNzYwMzk4MztBUzo4MzAyMzA1NDU1NzU5MzdAMTU3NDk1Mzc5NTU4MA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


 
*Corresponding author: Nagwa Thabet Elsharawy 
University of Jeddah, College of Science, Department of Biology, Saudi Arabia 

        

 

 
 
 

ISSN: 0976-3031 

Review Article 
 

DIFFERENT TYPES OF DATES IN SAUDI ARABIA AND ITS MOST FUNGAL  
SPOILAGE AND ITS MOST PRESERVATION METHODS 

  

Nagwa Thabet Elsharawy*1, Mashael AL-Mutarrafi2 and Aisha Al-Ayafi3 
 

1,2,3University of Jeddah, College of Science, Department of Biology, Saudi Arabia 
1Departement of Food Hygiene, Faculty of Veterinary Medicine, New Valley University, Egypt 

 

 DOI: http://dx.doi.org/10.24327/ijrsr.2019.1011.4172  

 
ARTICLE INFO                                      ABSTRACT                                    

 
 
 

 

 

 
 

Date palm (Phoenix dactylifera) contains 12 of the 1500species that belong to the date palm family. 
Dates are rich in carbohydrates, vitamins, fiber, minerals and polyphenols and considered one of the 
most important commercial products of Saudi Arabia; Ajwa, Sukkari, Barni, Shalabi and sogea 
dates. Fungi play a significant role in safety and quality of stored food commodities such as; 
Aspergillus sp., Penicillium spp., Rhizopus spp., Cladosporium spp., Sporobolomyces spp. may 
grow on high-moisture dates, especially when harvested following rain or high humidity periods. 
There is several techniques for date fruit preservation such as; Refrigeration and Freezing, vacuum 
packaging, drying, smoking, sweet preservation, canning. Although there is advanced preservation 
methods of date fruit including; Ultrasound, (UV-light), High pressure homogenization (HPH), 
Membrane filtration Ultrafiltration (UF) and microfiltration (MF), Natural antimicrobials and 
Nanotechnology. It is important to improve the storage preservation techniques of date fruit, which 
maintain its nutritious value and extend its shelf life.  
 
 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 

 
 

  

 
 

 

INTRODUCTION 
 

Background 
 

Date palm (Phoenix dactylifera) contains 12 of the 1500species 
that belong to the date palm family. It is a monocotyledonous 
perennial tree, which has been cultivated as an economical fruit 
tree in the arid and semi-arid regions (Al-Bulushi et al, 2017). 
Date palm is a fruit of the date palm tree, an evergreen tropical 
plant. It is mainly cultivated in KSA and Middle East. There 
are more than four hundred varieties of dates available 
worldwide. They are mainly produced in the hot deserts of 
Southwest Asia and North Africa, and are considered as one of 
the chief commodities in the market throughout the world 
(Mirza et al, 2019). 
 

Dates are considered one of the most important commercial 
products of Saudi Arabia. There are estimated to be 21 million 
trees of around 400 different varieties spread throughout the 
different agricultural areas of the Kingdom (Kadum et al, 2018) 
which marketed as a high value confectionery in desert regions 
(Gherbawy et al, 2012). 
 

Dates are rich in carbohydrates, comprising 70-80% in the form 
of glucose and fructose. Date fruit also contains vitamins, fiber, 

minerals and polyphenols, a class of bioactive compounds, 
especially phenolic acids (Colman et al, 2012). 
 

Date fruit has special religious importance for Muslims 
peopleall over the world as it mentioned in many places in the 
Quran. One of these importance also is the tradition to eat date 
fruit first to break the fast during Ramadan fasting (Flowers, et. 
al, 2019). 
 

Saudi Arabian date fruits as following; Ajwa, Sukkari, Barni, 
Shalabi and sogea dates. Ajwa date is a unique variety that is 
mainly cultivated in the Al Madinah Al-Munawarah city of 
western Saudi Arabia. This date variety has great cultural, 
religious and social importance. The Ajwa date is one of the 
most luxurious and expensive soft dates, and it has significant 
medicinal properties (Al-Shwyeh, 2019). 
 

Dates are prone to contamination in the field; during 
harvesting, transporting, storage, marketing and/or by the 
consumer. Although several fungal species were implicated in 
causing contaminating to date fruits such as (Aspergillus, 
Rhizopusand Penicillium spp.). Fungi play a significant role in 
safety and quality of stored food commodities (Oktay et al, 
2012). The most predominant fungal genus in the fresh Saudi 
date cultivars was Aspergillus sp. (Al-Hindi et al, 2011). The 
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contamination with Aspergillus Niger is regarded as potentially 
dangerous problem of date palm. It has been reported that black 
aspergilli, represent one of the most important source of 
mycotoxins contamination in date fruits (Colman et al, 2012). 
 

Traditionally, packaging materials that primarily used as 
passive, inactive, and inert barriers designed to prevent 
moisture, dust and contaminants by microbes from reaching the 
food product, thereby preserving the date’s quality in an 
acceptable range and protecting it against chemical and 
mechanical stresses (Hamad et al, 2012). 
 

Over the years, the food industry has always shown huge 
interest in promote packaging with different materials, some 
toxic for humans and others not. Today, there are increasing 
effort in the development of approaches in packaging methods 
to enhance the quality and safety of food   from   microbial   
spoilage.   One   of   these   approaches   is nanotechnology. 
Nanotechnology is a powerful interdisciplinary tool that 
exploited today in the development of food packaging due to 
their nano-sized (less than 100 nm) dimensions. These 
materials possess very large surface-to-volume ratio and 
surface activity (Abass, 2013). 
 

There is no available report on the isolation and identification 
of fungal species from date palm fruits especially on Saudi 
Arabia. 
 

REVIEW OF LITERATURES 
 

Dates palm (Phoenix dactylifera) 
 

Dates palm (Phoenix dactylifera) is one of the oldest and most 
important fruit trees in the Middle East. The total worldwide 
production of dates is around 7.2 million tons, with 
approximately 5.1 million tons produced by countries in the 
Middle East (Mohammed, et al., 2014). The top 10 producers 
of dates are Egypt, Iran, Saudi Arabia, Algeria, Iraq, Pakistan, 
Oman, UAE, Tunisia   and   Libya.   Besides   being   an   
important   source   of   vitamins, minerals and other beneficial 
nutrients, date fruits were the main sources of calories for 
people living in this part of the world. There are hundreds of 
dates cultivars grown in the Middle East, differ in their types 
from one country to the other. There are over 200 different date 
palmcultivars such as; Khalas, Sukkari, Sogea, Burny and 
safawi (Zaid & de Wet, 2002 and Musselman, 2007).  
 

Date fruits are usually harvested and either consumed directly 
or dried, packed and consumed at a later stage. The fresh and 
directly consumed dates are referred to as ‘Rutab’, while the 
dried and stored dates are referred to as ‘Tamar’. The 
traditional way of drying dates involves exposing them to 
direct sun for a certain period of time few days to weeks. This 
is followed by packing and storing dates for several months 
until they are consumed. Middle East consider the main date 
palm production which mainly begin from May to October, the 
duration of consumption of fresh dates is variable, as it depends 
on the cultivars but mostly date consumed as fresh dates which 
known as (Rutab) (Al-Bulushi et al, 2017). 
 

Date palm that belongs to an Asteraceae family is one of the 
oldest plants cultivated for its edible sweet fruit in arid and 
semiarid parts of the world, including Asia, Africa, the Middle 
East, and Arabian Peninsula. It is a crucial food and plays an 
important role in day-to-day life of people of these regions (Al-

Fares, 2014). Its name dactylifera means “date-bearing” that 
from two Greek words dáktulos, which mean date and fero 
mean bearing. It has been mentioned in Holy Quran and poses 
great importance from the economic, medicinal, and nutritional 
points of view (Mirza et al, 2019). 
 

The main food applications of date fruits are to be consumedas 
fresh and/or processed in many products suchas date jam, date 
butter, date bars, date chutney,date relish, and date pickles, date 
oil and date coffee (Benmeddour et al., 2013). The date paste is 
widely used as filling for bakery products while date syrup is 
well known natural sweetener in dairy products (Ghnimi et al., 
2017). 
 

Great number of research has been carried out on the date 
applications in different food formulas such in bakery and dairy 
products. Date fruits were observed to developethe nutritional 
value and the technological quality of the products 
(Manickavasagan et al., 2012).  
 

Nevertheless, date fruits have high potential tobe used as 
functional food ingredient due to their properties including the 
high content of fiber, high content of bioactive compounds, 
copious production during seasons with several applications 
(Ghnimi et al., 2017). Moreover, date fruits have numerous 
health benefits regardless of their varieties because of the 
nutrients contentsuch as carbohydrates, minerals, proteins, 
lipids,moisture, and phenolic compounds (Al-Shahiband 
Marshall, 2003). In addition, date fruitsphytochemicals are 
reported to have biological activities, such as antioxidant and 
anti-mutagenic, anti-carcinogenic, antimicrobial (AbdAlla& El-
Kawy, 2010), and anti-inflammatory (Abu-Qaoud, 2015). On 
the other hand, a great number of researches demonstrated the 
correlation between the consumption of functional food rich 
with phytochemicals and the risk reduction of dietrelated 
diseases (Kadum et al, 2018). 
 
 

There are several types of date cultivated in Saudi Arabia 
such as 
Ajwain figure (1); is a kind of dates that are famous for Medina 
in Saudi Arabia, and may not be famous in the first year of the 
Prophet, where the city lived from Ajwa 20-30 tons per day, 
and the list of dates exported outside the UK 100 tons per year. 
It has a length between 2 to2.5 cm and the color tends to black. 
It is considered one of the most famous types of dates in the 
world, and this type is characterized by softness and 
dehydration and taste great, not to mention its medical benefits 
and in the treatment of many problems with the human body 
systems, which is mentioned in many hadiths, it has been 
proven and medically documented (Khan, et. al., 2017). 

 
Fig 1 Ajwa date 
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Sukkari figure (2); is another famous type of dates, which 
mainly grown in Qassim region, and comes in a yellow color or 
red color that called “red sugar” and It has a length about 3cm. 
This type of dates was known in the city of Basra more than 
1200 years ago, and then moved centuries later as a result of 
settlement to the Qassim region and famous (Helmy, et. al., 
2004).  

 
 

Fig 2 Sukkari date 

 

Al-Sogea figure (3); is a kind of dates produced by the 
province of Al-Kharj in Saudi Arabia, characterized by the 
same fruit has a mixture of red and yellow, and It has a length 
about 2.5 cm, a cylindrical shape, and that there is no 
proportion of white sugar, only contains fructose and dextrose 
(Al-Farsi and Lee, 2008).  
 

 
Fig 3 Al-Sogea date 

 

Albarni figure (4); is one of most famous date in Iraq and 
village of Al Ais in Saudi Arabia. It is also where it is produced 
palm trees in the summer season each year. The hadith says: 
"The best Tamratkm Albrini out of the disease and no disease." 
In the tongue of the Arabs of the son of Manzoor (in the door 
of Berni): “Albrini” a bunch of dates yellow rounded, which is 
the finest dates, and one brown, It has a length range 3.5 to 4 
cm (Ghinimi, et. al., 2017). 

 
Fig 4 Albrni date 

 

Al-Safawi figure (5); Dates are characterized by their dark 
black color, long shape about 2.5 to 3cm and medium size and 
are close to the gap in terms of taste and softness. Safawi palm 

tree is characterized by a lot of giving and this is what makes 
the Safawi dates available abundantly and easy to get at any 
time unlike the rest of the varieties. However, despite its 
availability, it is considered one of the finest and most 
demanded dates in the Kingdom (Markhand, et. al., 2010). 
 

 
Fig 5 Al- Safawi Date 

 

Fungal spoilage of date fruits  
 

Fungi can be explained by their ability to grow anywhere, 
when sufficient moisture is available (at least 60% relative 
humidity), influenced by temperature and oxygen. The most 
frequent signs of fungal infection in date fruits are 
fermentation, souring and superficial growth caused by 
mesophilic aerobic fungi that considered the major causative 
agent of the spoilage of date fruits (Abass, 2013 and Teena et 
al, 2014). 
 

Isolation of some fungal species from date fruit makes it 
evident that some fungus are generally more tolerant to low 
water activity levels than bacteria. The climatic conditions such 
as temperature and humidity during growth, ripening, harvest 
and storage determine the extent of fungal infestation of the 
date palm fruits (Al Hazzani et al, 2014). 
 

Fresh fruits are prone to fungal contamination in the field; 
during harvest, transport, and marketing; and with the 
consumer. Fungi play a substantial role in spoilage of fruits and 
vegetables, because of their pathogeni city to the harvested 
products. Fungi (Aspergillus, Alternaria, and Penicillium spp.) 
may grow on high-moisture dates, especially when harvested 
following rain or high humidity periods. Mycological profiles 
for date palm fruits were studied previously in several places 
around the world, including Saudi Arabia (Sanzani, et. al., 
2016).  
 

During the various stages of pathogenesis, however, some of 
these fungi may create different mycotoxins secondary 
metabolites that are toxic to humans and animals who consume 
the products. Aflatoxigenic fungi such as Aspergillus 
parasiticus and Aspergillus flavus produced aflatoxins as 
secondary metabolites. Several researchers documented 
aflatoxin production in date palm fruits (Gherbawy et al., 
2012). 
 

Ochratox in A is a nephrotoxic mycotoxin naturally found in 
awiderange of food commodities throughout the world with 
teratogenic and carcinogenic effects, genotoxic, and 
immunosuppressive. Two Aspergillus sections are known to 
produce OTA: the section Circumdati (also called the 
Aspergillus ochraceus group) and the section Nigri 
(Aspergillus carbonariusand Aspergillus niger) (Kchaou, et. 
al., 2016).  
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It was observed that the date palm fruits (Phoenixdactylifera) 
are mostly loaded with mixture of microbes; bacteria, fungi and 
yeast. People consumed dates after clearing their inner side, or 
without the cleaning the internal environment of the date fruits. 
The Agricultural industries sustained huge crop spoil asa result 
of fungal diseases of fruits and plants. Approximately, 80000 
species of fungi have been described but fewer than 400 are of 
medically importance, and less than 50 species causes more 
than 90% of fungal infections of human and animals (Geo et 
al., 2007). 
 

The mycology with the highestincidence, Candidiasis and 
dermatophytosis are caused by fungi of the normal microbial 
flora and are highlyadapted to survival on the human host. Date 
palm fruits (Phoenix dactylifera) form a vitalcomponent of diet 
in Arabian Peninsula, especially SaudiArabia and are well 
being consumed in many countries of the world, Nigeria not 
exceptional (Bensch et al. 2010).  
 

Alternaria spp. and Aspergillus spp. consider the mostfungi 
that causing spoilage of date fruits. These fungi have many 
kind of enzymes and poison that causes decay andloss of the 
nutritional value of the date and makes itunsuitable for 
consumption (Ibraheem&Klaef, 2003). Therefore, it becomes 
important toinvestigate both the inner and outer surface of the 
fruits, as regard the presence of mycotic agents, as well as its 
suitability for human and animal consumption (Colman et al, 
2012). 
 

Species belonging to the genera Aspergillusspp., Rhizopus 
stolonifer, Penicillium and Alternaria are major causative 
agents offruit spoilage; in addition, these fungi can 
producemycotoxins and, in this way, can cause significant 
economic losses for any process of the food industry, including 
drying (Atia, 2011). 
 

Date palm fruits are much more prone to spoilage by 
Aspergillus spp than other fungal species. 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. Fungi, grew 
optimally at 37°C, which increase its adaptability and potential 
in causing disease in both man and animals (Colman et al. 
2012). 
 

Fungal date fruits infection may occur also during the growing 
season, harvesting, handling, transport and post-harvest 
storage. Date Fruits contain high amount of sugars andnutrients 
and their low pH values make them particularly desirable to 
fungal spoilage by their pathogenic or toxigenic effect (Al-
Hindiet al,2011). 
 

It was observed that the date palm fruits (Phoenixdactylifera) 
are mostly loaded by a lot of fungi, bacteria and yeast but 
people goahead eating after clearing the inner environment, 
whilesome eat it whole irrespective of the state of the internal 
environment of the fruits (Colman et al, 2012). 
 

Dried date fruit moisture contents vary from 2 to 22%. These 
types are thought to be resistant to fungal spoilage because of 
their low water activity, high acidity and sugar content, as a 
consequence of drying process. In general, most dried fruits 
have sufficiently low water activity to inhibit fungal spoilage.  

Natural occurrence of fungi in fruits such as dates has only 
been found in tropical and subtropical regions with high 
temperature and humidity which are suitable climatic 
conditions for growth of fungi (Oktay et al, 2012). 
 

Soft dates (Rutab) is a stage of maturity in which the date fruit 
can be consumed as human food. It is a freshdate’s product that 
contains 45 to 48% sugars and 35 to 40% water (dry matter 
basis). Because of its high moisture content, highly susceptible 
to microbial growth and spoilage by fungi (Hamad et al, 2012). 
 

The date fruits are loaded with much of microbes: Fungi, 
bacteria and yeast but people go ahead eating after clearing the 
pericarp, while some eat it whole irrespective of the state of the 
pericarp.  Date palm spoilage mostly by; molds, followed by 
bacteria and yeast at all stages of ripening on trees, as well as 
during storage and processing which change the date quality by 
its effect on; size, color, texture, cleanliness, freedom from 
defects like fermentation(Anjili et al, 2015). 
 

Dates fruits are exposed to contamination by microorganisms 
such as fungi through direct contact with soil, dust, water and 
by handling at harvest or during postharvest processing (Palou 
et al, 2016). Date palm fruits which containing (up to 30%) 
water content usually easily infected by fungi at field and 
markets, nutritive value are making them a good target for 
invading with many fungi. Majority of fungal spoilage have 
been concentrated in the date palm nearest to the high level of 
humidity could contribute to the spread of these fungal 
infections (Abass, 2016). 
 

Microorganisms, especially fungi, are known to destroy date 
fruits, thereby reducing the quantity for consumption and the 
profits obtained from sales of fruits. There is need to identify 
these micro-organisms especially those that are pathogenic to 
humans so as to reduce the risk of contamination and infection 
arising from handling and consumption of fruits (Mailafia et al, 
2017). Date fruits could contain harmful spoilage fungi even 
when protective measures are taken during the cropping stage 
procedure that can control harmful fungi and slowness 
deterioration of fresh date fruit include; washing, chemical, 
coating, heat/cooling treatments, high pressure water, partial 
vacuum and modified atmosphere packaging (MAP) (Palou et 
al., 2016 and Belbahi et al, 2017).  
 

Species belonging to the genera Aspergillus, Penicillium and 
Rhizopus are major causative agents offruit spoilage; in 
addition, these fungi can producemycotoxins and, in this way, 
can cause significant economiclosses for any process of the 
food industry (Anjili et al., 2015). 
 

The fungi produce many kinds of enzymes that cause decay 
and loss of the nutritional value of date and make it unsuitable 
for consumption. Therefore, it becomes important to 
investigate both the inner and outer surface of the fruits, as 
regard the presence of mycotic agents(Hasnae et al., 2013).The 
contamination with Aspergillus, Penicillium, Alternaria and 
Fusariumis regarded as potentially dangerous problem of date 
palm due to production of toxic substances that diffuse in the 
flesh of fruit causing severe problems to human health. Major 
mycotoxins produced by this group of filamentous fungi are 
ochratoxin A (OTA) and fumonisins of the B series, in 
particular FB2.3 OTA is mainly known for its nephrotoxicity 
(Nasser, 2017). 
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Date fruit infected by pathogenic fungi, which may be 
associated with mycotoxin production, while spoilage fungi can 
cause deterioration of fruit quality. Mycotoxigenic species such 
as Aspergillus niger, A. flavus and Fusarium. Controlling 
fungal contamination becomes increasingly difficult because of 
the emergence of antifungal-resistant strains (Wilson, et. al., 
2002). 
 

Most Common Fruit Mould Spoilage 
 

Aspergillus species 
 

Aspergillus is a genus of fungi that consists of about 300 
identified species. Aspergillus can be found in a variety of 
environments throughout the world given that their growth is 
largely determined by the availability of water. Appropriate 
temperature and moisture content, Fungi can germinate and 
resultant hyphae can infect the inner tissue of fresh or dried 
date fruits. Filamentous fungi and endogenous yeasts (such as 
Sporobolomyces roseus andCladosporium cladosporioides). 
The most predominant Aspergillus Species which contaminate 
food such as; Aspergillus niger, A. flavus, A. fumigatus, A. 
ochraceus, in addition to; Penicilliumspp. and Rhizopus 
stolonifer also isolated in fruits including dates (Paulussen, et 
al.,2016). 
 

Aspergillius niger is a filamentous fungi ascomycete fungus 
that is ubiquitous in different environments and the most 
common member of the microbial communities found in soil, 
air and many other environments. Fungi hasa wide range 
ofoxidative and hydrolytic enzymes with a saprophytic activity. 
Presence of moistureandfood enhance the fungal growth. The 
Aspergillius niger fungus appears to be a strong contaminant of 
date fruit in Iraq (Abass, 2013).  
 

Filamentous fungi such as Aspergillus niger, is the fungus 
whichhas filaments (hyphae) resembling to the plant structure. 
When viewed under the microscope, A. niger has a colorless 
smooth conidiophores and spores. A closer look will reveal the 
conidial heads of the organism to beglobose and dark brown in 
color that have been shown to divide into a number of columns 
as the A. niger continues to age. Compared to the other types, 
A. niger Secretesdark or dark brown spores from their conidial 
heads (biserite). This is a characteristic that has only been seen 
on A. niger and none of the others. In microscopy, the carbon 
black/dark brown color of the spores (as well as the conidia) is 
used to distinguish A. niger from other species in the same 
genus (Diba, et. al., 2007). 
 

Aspergillus flavus are saprophytes that can be found in soil 
samples where they obtain their nutrition from dead and 
decaying matter. In particular, A. flavus are a nuisance to 
farmers given that they tend to infect and contaminate crops 
(seeds). A. flavus also produces hyphae, this includes the 
vegetative and reproductive hyphae. In the vegetative hyphae 
(mycelium) A. flavus produces enzymes that are responsible for 
the breakdown of food material into simpler forms that can be 
absorbed. While the organism has been shown to produce 
spores (conidiospores) asexually, studies have shown the 
genetic diversity of this species to be as a result of sexual 
reproduction where ascospores are produced within the 
sclerotia of A. flavus. Under the microscope, A. flavus appear to 
have radiating conidial heads while the conidiophores will 
appear rough (Díaz, et. al., 2009).    

A. flavusfungus is divided into two major groups based on their 
morphology. These include; S strain of Aspergillus flavus, also 
referred to as Group I strain has a sclerotia (hardened mass of 
mycelium) that is less than 400 mm in size, which is its 
defining characteristic. This strain has been shown to produce a 
consistently high content of aflatoxin that affects crops and 
animals alike. S Strain - Compared to the L strains, where the 
diameter of sclerotia of L strain of Aspergillus flavus be larger 
than 400 mm. While this strain also produces aflatoxins, the 
amount produced vary from high to low and thus not consistent 
as is the case with the S strain (Ohkura, et. al., 2018). 
 

In human beings, aflatoxins produced by Aspergillus tend to 
cause serious intestinal problems as well as liver cancers. A. 
flavus is the second leading cause of Aspergillosis among 
patients with weak immunity. This is an infection of the lungs 
by the fungi (fungi balls)(Williams, et. al., 2004). 
 

Aspergillus fumigatus is one of the most common Aspergillus 
found in most environments. One of the most unique 
characteristics that separates A. fumigatus from the rest of the 
Aspergillus is that it can survive very high temperatures 
(thermotolerant) which is one of the reasons as to why it is 
more prevalent. A. fumigatus also exists as a saprophyte that 
plays an important role in the cycle of carbon and nitrogen in 
nature. Because it is very prevalent, the spores of A. fumigatus 
are also in high concentration in air, which presents a serious 
health issues for those with poor immunity. Compared to other 
species in this genus, A. fumigatus has been shown to be the 
leading infectious pathogen among those with compromised 
immunity (Ehrlich, et. al., 2005).  
 

A filamentous fungi including Aspergillus fumigatusthat 
reproduced sexually or/and asexually. In asexual reproduction, 
conidia are produced through mitotic division. Here, mitotic 
division take place within the conidophore vesicle and are 
released by any disturbance of the immediate environment. 
This causes the spores to be in high concentration in air where 
they can be easily inhaled (causing health problems for those 
with compromised immunity) - asexual reproduction in 
Aspergillus fumigatus takes place when the mycelia does not 
interact with other haploid mycelia (McClenny, 2005). 
 

When the mycelia comes in contact with the hyploid mycelia, 
then sexual reproduction occurs. According to studies, this 
means of reproduction in A. fumigatus often occurs when there 
is a low supply of nutrients particularly when the growing 
season comes to the end. This is therefore a beneficial means of 
production in that it allows the A. fumigatus to continue 
reproducing in unfavorable conditions. Here, the haploid 
hyphae come in contact allowing their nuclei to fuse. This is 
then followed by meiotic division of the diploid ascus to form 
ascospores (four of them) that are then released in air to 
continue the cycle (Õzkara, et. al., 2007 and Panda, et. al., 
2009). 
 

Morphology of Aspergillus Fumigatus produce spores of 
between 200 and 400 mm, color of the stipes is gray around the 
apex, the surface of the conidia is either smooth or spinose (El-
Deeb, et. al.,2006). 
 

A. ochraceus grow rapidly (45 to 55 mm/7 days) at 25°C. 
Plating of the vegetative mycelium in the agar, appear as 
typical arrangement of the conidial heads. The characteristic 
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colour of the colony is yellow (Mateo, et. al., 
2011). Aspergillus ochraceus has purple or pink irregular 
colonies, pebble-like sclerotia up to 1 mm in diameter. The 
reverse look on a petri dish is pale to brownish (Bennet, 2010). 
In naked eye, the conidiophores of A.ochraceus appear as a 
powdery mass. Microscopically, appears as; finely roughened 
or smooth phialides which arranged on the conidial heads, such 
as; phialides which attached to intermediate cells which known 
as; metulae, which attached to the vesicle. In culture the 
conidial heads at first appear globose, but with age, the conidial 
chains adhere and develop into two or three divergent columns 
(Ghibaudo, & Peano, 2010). The conidiophores is pale yellow-
brown to chalky yellow colour. The heights of the 
conidiophores are up to 1500 µm high. Conidiophores appeared 
as a pale, granular, with yellow-brown walls and has a globose 
vesicles, with thin walls and a diameter of 35 × 50 µm, and 
over their entire surface sterigmata grown. The primary 
sterigmata measures 15-25 × 5-6 µm, while the secondaries are 
7-11 × 2-3.3 µm(Oliveira, et. al., 2005). The conidia are 
arranged in dry, upright chains, often massing into two or more 
short columns per head, in wet microscopic mounts hyaline. 
The diameter of the conidia are around 2.5-3.5 µm. 
Amycotoxinproduced by Aspergillus ochraceus knownas; 
ochratoxin A (OTA). Melleinand4-hydroxymellein are other 
toxic metabolites produced by this fungus (Cui, et. al., 2010 
and Ostry, et. al., 2013). 
 

Penicillium species 
 

Penicillium spp. are rapid growing, flat, filamentous, and 
velvety, woolly, or cottony in texture. The colonies are initially 
white and become after that blue green, gray green, olive gray, 
yellow or pinkish in time. The plate reverse is usually pale to 
yellowish (Barna, et. al., 2008). Penicillium spp. is filamentous 
dimorphic thermally, radially sulcate, flat, colonies at 25°C. 
These colonies are greenish-blue-graycenterally and white 
periphery. Penicillium spp. colonies is slightly pink or creamy 
in color, rapidly diffusing. At 37°C, and glabrous to convolute 
in texture (Amiri & Bompeix, 2005). Microscopically; 
Penicillium spp., septate hyaline hyphae (1.5 to 5 µm in 
diameter), simple or branched conidiophores, metulae, 
phialides, and conidia are observed. Conidiophores form 
secondary branches known as; Metulae. The metulae carry the 
flask-shaped phialides that organized at the tips of the 
conidiophores is very typical, forming a brush-like clusters 
which are also referred to as “penicilli”. The conidia (2.5-5µm 
in diameter) are unicellular, round, and visualized, unbranching 
chains at the tips of the phialides. Initsfilamentousphase, 
Penicillium species is microscopically similar to the 
other Penicillium species (Visagie, et. al., 2014). 
 

Rhizopus spp. 
 

Rhizopus spp. referred to as zygomycosis.  Macroscopically 
Colonies of Rhizopus grow very rapidly, fill the Petri dish, and 
mature in 4 days. The texture is typically cotton-candy like. 
From the front, the colony is white color and turns yellowish 
brown to grey by time. The reverse is white to pale. Pathogenic 
species of Rhizopus can grow well at 37°C (Alfaro‐Gutiérrez, 
et. al., 2014). 
 

Microscopically; Nonseptate or sparsely septate broad hyphae 
(6-15 µm in diameter), sporangiophores, rhizoids (root-like 
hyphae), sporangia, and sporangiospores are visualized. 

Sporangiophores are unbranched brown color. They can be 
solitary or form clusters. Rhizoids are aggregated where the 
sporangiophores and stolons meet. Sporangia diameter range 
from (40-350 µm) and aggregated at the tip of the 
sporangiophores. They are round with flattened bases. 
Apophysis is absent or rarely apparent and columellae are 
hemispherical. Sporangiospores (4-11 µm in diameter) are 
unicellular, round to ovoid in shape, hyaline to brown in color, 
and smooth or striated in texture (Jennessen, et. al., 2008). 
 

Most Common Fruit Yeast Spoilage 
 

Cladosporium species  
 

Cladosporium species are ubiquitous worldwide, and 
commonly isolated from organic matter which consider the 
most frequently isolated airborne fungi. The genus has 
undergone a number of revisions. Thermotolerant is ‘the true 
human-pathogenic species, that including; C. bantiana, C. 
carrionii and C. devriesii, characterised by the absence of 
conidiophores, and unpigmented conidial scars, were 
reclassified in Cladophialophora (Bensch et al. 2012). The 
remaining species of medical interest were C. cladosporioides, 
C. herbarum, C. oxysporum, and C. sphaerospermum. More 
recently, extensive revisions based on polyphasic approaches 
have recognised 169 species, and demonstrated 
that C.cladosporioides, C.herbarum and C.sphaerospermum  
are species complexes encompassing several sibling species 
that can only be distinguished by phylogenetic analyses 
(Zalar et al. 2007). 
 

Cladosporium species Colonies are slow growing, mostly 
olivaceous-brown to blackish-brown but also sometimes grey, 
buff or brown, suede-like to floccose, often becoming powdery 
due to the production of abundant conidia. The reverse is 
olivaceous-black. Vegetative hyphae, conidia and 
conidiophores are equally pigmented. Conidiophores are more 
or less distinct from the vegetative hyphae, being erect, straight 
or flexuose, unbranched or branched only in the apical region, 
with geniculate sympodial elongation in some species. Conidia 
are produced in branched acropetal chains, being smooth, 
verrucose or echinulate, one to four-celled, and have a distinct 
dark hilum. The term blastocatenate is often used to describe 
chains of conidia where the youngest conidium is at the apical 
or distal end of the chain. Note: The conidia closest to the 
conidiophore, and where the chains branch, are usually “shield-
shaped”. The presence of shield-shaped conidia, a distinct 
hilum, and chains of conidia that readily disarticulate, are 
characteristic of the genus Cladosporium (Crous et al. 2007). 
 

Sporobolomyces roseus 
 

Sporobolomyces roseus colonies are dimorphic, with the center 
flat to somewhat raised, glabrous to velvety hirsute, smooth to 
somewhat irregularly furrowed, dull, pale creamish-white to 
yellowish-brown. Growth near the margin is zone, somewhat 
hairy to velutinous, and with the margin fringed. Yeast cells 
size range between 5-35×1.5-3 μm and has 
fusiformtocylindrical shape. Conidiogenesis is polaron short 
denticles. Hyphae are abundant, usually with the  cytoplasm 
retracted in cells, 25-60×1.5-2.2 μm. Cultivation after 5 days/ 
17°C then identified morphologically, extensive hyphae may 
be formed with the cytoplasm retracted. Aerobic cultivation 
appear as; pinkish-creamor whitish dullwith smoothsurface 
growth, pustulate may turn to reticulate covered with tiny 
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hairsorhyphal fascicles. The aerial mycelium is made up of 
ramifying acropetal chains of fusiform blastoconidia being 
formed on sterigmata (Vayalil, 2012). Sporobolomyces spp. is 
dimorphic basidiomycetousyeast, based on the morphological 
resemblance of ballistoconidia with actively 
discharged basidiospores. The life cycles of basidiomycetous 
yeasts include heterothallic and homothallic systems, which 
may occur within a single species (Vale´rio, et. al., 2008). In 
many basidiomycetes the dikaryotic hyphal state may be 
parasitic on either green plants or fungi. However, putative host 
associations have not been identified from any yeast taxa and 
their sexual states are only known from observations on culture 
media (Gadanho, et. al., 2003).  
 

Traditional Methods of Date Preservation 
 

Food preservation is an effective route of saving food and 
preventing it from being wasted. In fact, peoples around the 
world have been employing food saving methods for 
centuries in order to prolong its shelf life. Foods preservation 
were important for the soldier, merchant, sailor. For fruits and 
vegetables to be enjoyed out of season, they had to be 
preserved; and in some regions, a particular foodstuff could 
only be enjoyed in its preserved form, because it didn't grow 
(or wasn't raised) nearby. All fruit are susceptible to be altered 
in a greater or lesser time, due to the action of microorganisms 
that contaminate them or enzymatic reactions of the food itself. 
The alteration and deterioration of fruit have been a constant 
concern and reason for research for humans in order to 
conserve them as long as possible and ensure their availability 
such as; refrigeration, freezing, canning, packaging, honeyed, 
dried, sealing, vacuum foods, sterilized, etc. The National 
Institute of Nutrition (INN) recommends to ensure good health 
through proper selection, purchase and hygienic handling of the 
good preserved foods (Kalaivani, et. al., 2015). 
 

Refrigeration and Freezing of Date (Figure 6) 
 

The cold causes fungi bacteria and to grow more slowly or, if 
very intense, to stop their activity almost completely. Hence, 
we use refrigeration and freezing as fruit preservation 
techniques. The cooling (in refrigerators) preserves date fruit 
a few days. The freezing below -10°C in domestic freezers, 
allows us to preserve food much longer (never indefinitely), 
provided that the cold chain is not broken (Melissa, et. al., 
2010). 

 
 

Fig 6 Refrigeration of date 
 
 
 
 

Vacuum Packaging (Figure 7) 
 

The vacuum packaging consists of extracting the oxygenfrom 
the container that contains the product, in this way it prevents 
the oxidation and putrefaction of the food to be preserved, 
prolonging its expiration date in more than 30 days and up to 1 
year. 

 
 

Fig 7 Vacuum Packaging of Date 
 

Hygiene and quality, avoids the oxidation caused by oxygen, 
and therefore the putrefaction of date fruit is zero. Increase the 
storage times of the date fruit. It cancels the development of 
microorganisms in the absence of oxygen. Allows date fruit to 
retain its hardness and texture (Krishnan, et. al., 2014).  
 

Drying (Figure 8) 
 

It is consists of drying some products such as grains, cereals, 
fruits and vegetables, exposing them to extreme heat, in order 
to eliminate a large amount of water in them, avoiding the 
development of bacteria and ensuring the conservation of 
vitamins in dehydrated products. Food drying through oven 
dehydrating or by solar exposure. Maintains the flavor and 
freshness of food which allows the slowly consuming of fruit 
quantities. Other ways to stop or block microbial growth by 
reducing water, while providing flavor to foodare: sometimes 
by addition of sugar. Also having a reverse osmosis  water 
filter in your home can be a good investment to drink pure 
water (Rupasinghe and Yu, 2012). 
 

 
 

Fig 8 Drying of date 

Smoked (Figure 9) 
 

The method of smoking is based on the combustion of fruit 
date, the smoke affects the fruit date. The smoked have some 
characterized changes in date such as; flavor, coloring and 
elimination of microbes. It is mainly applied to products fruit 
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date thanks to the combined effects of dehydration and the 
antiseptic effect of smoking (Corbo, et. al, 2009). 
 

 
 

Fig 9 Smoked Date 
 

Sweet Preserves (Figure 10) 
 

Fruits were often dried, but a far more tasty method of 
preserving them past their season was to seal them up in honey. 
Occasionally, they might be boiled in a sugar mixture, but 
sugar was an expensive import, so only the cooks of the 
wealthiest families were likely to use it. Honey had been used 
as a preservative for thousands of years, and it wasn't limited to 
preserving fruit; meats were also stored in honey on occasion 
(Caminit, et. al., 2011). 
 

 
 

Fig 10 sweet Preservation of date 
 

Canning 
 

The term “canning” is a little misleading. If you’re canning at 
home, you’re probably using mason jars or something very 
similar. This relatively simple method of preservation involves 
sealing fruit date in a sterile, airtight environment. Both cooked 
and raw fruit date can be successfully canned using heat to 
sterilize and seal the jar. The principle involves killing bacteria 
inside the jar with heat. Steam pressure is applied to the airtight 
container that leaves a sterile vacuum in which food can stay 
safe and relatively fresh for several months (Torres, et. al., 
2011). 
 

Modern Preservation Technology of Date Preservation 
 

Ultrasound (US) Power 
 

Ultrasound has emerged as non-thermal technique for 
preservation of food products over the last decade. US uses a 
lower frequency range of 20 to 100 kHz and a higher sound 
intensity of 10 to 1000 W/cm2 (Baumann et al. 2005).  
 

The principle of ultrasonic processing explained as follows: 
Firstly, the ultrasonic transducers convert electrical energy to 
sound energy. Secondly, when the ultrasonic waves propagate 
in liquid, small bubbles will be formed and collapsed thousands 
of times per second. This rapid collapse of the bubbles 
(cavitation) results in high localized temperatures and pressure, 
causing breakdown of cell walls, disruption of cell membranes 
and damage of DNA (Knorr et al. 2004).Effectiveness of 
ultrasound on inactivation of microorganisms in fruit 
(O’Donnell et al. 2010). 
 

Ultraviolet light 
 

Ultraviolet light (UV-light) technology utilizes radiation with 
the electro-magnetic spectrum in the range of 100 to 400 
nanometers, between visible light and x-rays. It could be 
further divided into UV-A (320-400 nm), UV-B (280-320 nm) 
and UV-C (200-280 nm). UV-C is known to have biocidal 
effects and destroys microorganisms by degrading their cell 
walls and DNA which inactivate microorganisms such as 
bacteria, yeasts, moulds, among others, the amount of cell 
damage depends on the kind of medium, microorganisms and 
the applied UV dose (Ngadi et al. 2003). For fruit and beverage 
processing, the wavelength of 254 nm is widely used 
(Guerrero-Beltrán & Barbosa-Cánovas, 2004). For the a non-
thermal preservation method, UV-C treatment takes the 
advantages of no toxic or significant non-toxic by-products 
being formed during the treatment, very little energy being 
required when compared to thermal pasteurization processes, 
and maximum aroma and color of the treated fruits being 
maintained (Keyser, et. al., 2008).  
 

High pressure homogenization (HPH) 
 

High pressure homogenization (HPH) is considered to be one 
of the most promising nonthermal technologies proposed for 
preservation of fruit and beverages. HPH has been identified as 
a combination of spatial pressure and velocity gradients, 
turbulence, impingement, cavitation and viscous shear, which 
leads to the microbial cell disruption and food constituent 
modification during the HPH process. HPH has shown its 
ability to increase the safety and shelf-life of fruit (Lacroix et 
al. 2005), up to 350 MPa processing pressure was required to 
achieve an equivalent 5-log inactivation of L. Innocua; required 
lower pressure than E. coli (> 250 Mpa) in date fruit (Hutzler, 
et al. 2012). Another instance is that a higher 72 Food Additive 
reduction of Saccharomyces cerevisiae 635 was observed in 
carrot juice (5-log reduction) than in apricot juice. (3-log 
reduction) using up to 8 passes of100 MPa pressure level 
(Patrignani, et al. 2009).  
 

Membrane filtration Ultrafiltration (UF) and microfiltration 
(MF) 
 

Membrane filtration Ultrafiltration (UF) and microfiltration 
(MF) are the most commonly used membrane filtration 
techniques for fruit processing. They have been used 
commercially for the clarification of fruit. Through this 
processing, a “pasteurized” product could be produced with 
flavours better than thermally treated products (Cassano et al. 
2003).  
 

Ultrafiltration (UF) unit, with polysulphone membranes of 10 
kDa and 50 kDa pore sizes and trans-membrane pressures of up 
to 155 kPa, were used to treat date fruit. Results relative colour 
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changes were observed for both membranes, which was more 
detectable for the larger pore membrane treatment (Zarate-
Rodriguez et al. 2001).  
 

Natural antimicrobials 
 

Natural antimicrobials such as bacteriocins, lactoperoxidase, 
herb leaves and oils, spices, chitozan and organic acids have 
shown feasibility for use in some food products. Some of them 
have been considered as; generallyrecognized as Safe (GRAS) 
additives in foods (Corbo et al. 2009). Spicesand herbs contain 
essential oils, which are natural antimicrobials. The main 
elements of these antimicrobials are phenolic compounds, 
including cinnamic, caffeic, gallic acids andferulic oleuropein, 
thymol and eugenol (Gould 2001). Among them, sage (Salvia 
officinalis), rosemary (Rosemarinus officinalis), clove (Eugenia 
aromatica), coriander (Coriandrum sativum), garlic (Allium 
sativum) and onion (Allium cepa)). The oils of bay leaves, 
cinnamon, clove and thyme were also proven to be highly 
effective for food pathogenic microorganisms including 
Campylobacter jejuni, Salmonella enteritidis, Escherichia coli, 
Staphylococcus aureus and Listeria monocytogenes. It is 
believed that Gram-positive bacteria were more sensitive to 
inhibition by plant essential oils than the Gram-negative 
bacteria (Yuste and Fung 2004).  
 

Application extending successfully from citrus fruits extracts to 
vegetables and fruits (Fisher & Phillips, 2008). Pichia 
subpelliculosa, Bacillus licheniformis, Candida lusitaniae, 
Lactobacillus spp., and Saccharomyces cerevisiaeconsidered 
the most spoilage microorganisms which inhibited by 
nanomaterials to not less than 100 to 150 ppm concentration 
(Conte et al. 2007). Chitosan is one of the new naturalfood 
preservativedue to its strong antimicrobial activity. Chitosan 
molecules could interact with the negatively charged microbial 
cell membranes, which would affect the cell permeability and 
lead to the leakage of intracellular compounds or through 
interaction of diffused hydrolysis substances with microbial 
DNA could lead to the inhibition of the mRNA and protein 
synthesis of the microorganisms (Rhoades and Roller 2000).  
 

Nanotechnology 
 

Nanotechnology transact with the atoms, molecules, or the 
macromolecules with the size of 1-100 nm to use and create 
materials that have novel properties. The next decade predicted 
that nanotechnology will be used for more than 25% of 
commercially food packaging by using about 400-500 nano-
packaging products (Reynolds, 2007). By 2003, over 90% of 
nano-packaging was based on nanocomposites, in which 
nanomaterials were used to improve the barrier function of 
plastic wrapping for foods, and plastic bottles for beer, soft 
drinks and juices.  Nano-packaging can also be designed to 
release antimicrobials, antioxidants, enzymes, flavours and 
nutraceuticals to extend shelf life (Cha, et al., 2004 and 
LaCoste, et al., 2005). 
 

The significant purpose of nano-packaging is to set longer shelf 
life by improving the barrier function of food packaging to 
reduce gas and moisture exchange and UV light exposure 
(Sorrentino, et al., 2007).   
 

It is observed that these materials have unique properties unlike 
theirmacroscale counterparts due to the high surface to volume 
ratio and other novel physiochemical properties like colour, 

solubility, strength, diffusivity, toxicity, magnetic, optical, 
thermodynamic, etc. (Rai, et al., 2009and Gupta, et al., 2016). 
 

Novel nanoantimicrobials such as; silver, zinc oxide, gold, 
magnesium oxide, titanium dioxide, chlorine dioxide, have 
shown promising effects on safeguarding food deterioration. 
Nano-based “smart” and “active” food  packaging confer 
several advantages over conventional packaging methods from 
providing better  packaging  material  with  improved 
mechanical strength, barrier properties, antimicrobial films to 
nanosensing  for  pathogen  detection  and  alerting consumers 
to the safety and quality of food (Mihindukulasuriya and Lim, 
2014). The main aim of food protection is to maintain the 
nutritious compound of the food such as; vitamins, 
antioxidants, proteins and as well as carbohydrates, may be 
achieved using several methods for the enhancement of food 
shelf life and stability (Sekhon, 2010). 
 

Application of various edible nano-coatings materialsprovide a 
barrier to gas exchangeand moisture and deliver antioxidants. 
flavours, enzymes, colours, andanti-browning agents and could 
prolong the foods shelf-life, even after the packaging isopened 
(Weiss, et  al.,  2006).   
 

Nanotechnology applied in the food analysis to detect toxins 
produced by microorganisms. For example, Aspergillus flavus, 
A. parasiticus, Staphylococcus aureus, Listeria monocytogenes. 
These applications of nanotechnology systems in food analysis 
would improve food safety and quality and control the hazards, 
which could affect human health (Alfadul, and Elneshwy, 
2010).  
 

CONCLUSION AND RECOMMENDATIONS 
 

Date fruit consider one of the perishable food, so they need 
treatment, conservation and handling conditions. These 
techniques have allowed date fruit to be consumed permanently 
and fully exploited and It is important to improve the storage 
preservation techniques of date fruit, which maintain its 
nutritious value and extend its shelf life. Combination of 
physical and chemical methods It is proved that some 
individual non-thermal methods as well as natural 
antimicrobials in addition to nanotechnology are effective in 
inactivating microorganisms and at the same time do not 
adversely affect the sensory and nutritional quality of the date 
fruit. Moreover, the combination of these techniques could 
provide synergistic effects on prolonging the date fruit shelf-
life and potentially as replacement for traditional pasteurization 
methods.  
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