@330"6!1@ Available online freely at www.isisn.org
4 2 . .
). Bioscience Research
%GOSBONQC:‘? Print ISSN: 1811-9506 Online ISSN: 2218-3973

Journal by Innovative Scientific Information & Services Network

RESEARCH ARTICLE BIOSCIENCE RESEARCH, 2020 17(3): 2325-2330. OPEN ACCESS

Molecular characterization and sugar content of
some date palm (Phoenix dactylifera L.) Cultivars in
Saudi Arabia

Soleman M. Al-Otayk

Department of Plant Production and Protection, College of Agriculture and Veterinary Medicine, Qassim University,
Buraydah, Saudi Arabia

*Correspondence: saloe_2000@yahoo.com Received 01-08-2020, Revised: 15-09-2020, Accepted: 28-09-2020 e-Published:
30-09-2020

Date palms are now grown extensively around the world. There are many cultivars such as Ajwa, Nabtet
Ali, Rothanah, Barhi, and Sokkari dates, known for their superior quality. The Ajwa cultivar, however,
has particular religious and medicinal significance. The aim of the study was to determine the sugar
content of dates from five cultivars in Saudi Arabia. Also, genetic relationship of Ajwa cultivar collected
from different locations to Ajwa cultivar from Madinah location. The results of sugar content proved that
the dates of five cultivars were rich in sugar (56.60 - 83.75 % dry weight). Cultivar "Barhi" showed only
monosaccharides. However, cultivars "Sukkari and Nabat Ali" contained the highest sucrose, a
disaccharide, (47.7 and 33.3%). Cultivars "Ajwa and Rothans" showed lower content of disaccharide
(22.94 and 10.5%) but higher level of monosaccharides (51.69 and 53.6%), respectively. Analysis of
genetic relationships among the samples of Ajwa cultivar collected from different locations was studied
using ISSR markers. On the basis of UPGMA analysis the samples were clustered into three clusters.
The sample of cultivar Ajwa collected from location 'Al-meznib' did not markedly diverge from Ajwa
cultivar (AL-madinah). Therefore, the polymorphism detected suggested that ISSR markers are reliable
for date palm germplasm characterization.
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INTRODUCTION

Date palm (Phoenix dactylifera L.), the tree of
life, is the major fruit tree in most Arabian
countries and it is widely grown in the Middle East

(Assirey, 2015). Fruits of date palm are rich in
mineral salts and vitamins and are an excellent
material for producing refined sugar, concentrated
juice, confectionery pastes and fermentation

countries, and especially in the Kingdom of Saudi
Arabia. According to a recent economics survey in
the Kingdom of Saudi Arabia, in 2016 there were
20 million date palms produce annually almost 1.1
million tons of dates fruits, which represents more
than15% of the world total production (FAO,
2017). Today, Saudi is the second largest
producer of dates in the world, with more than 300
types of date, each with its own taste and texture
(Assirey, 2015). Madinah location is considered
the first producer of dates in Saudi Arabia

products (Al-Farsi et al. 2005). The study of Khan
et al. (2016), also found that dates contain many
flavonoid glycosides, which have anti-oxidant
properties. The inhibition rate in Ajwa dates is
equal to commercial anti-oxidant supplements.
Another benefit is that the sugars in Ajwa dates
are monosaccharides, which makes them suitable
for people with Type 2 diabetes (Khan et al.
2016).

The future strategy for producers for exporting
dates to foreign market would necessitate the
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need for modern technology to identify the date
palms cultivars genetically to be in a position to
meet the international standards of the required
cultivars at a competitive price. Information about
genetic variability within and between genotypes
of date palm is an important factor to study and to
classify genotypes into different heterotric groups.
The advent of DNA-based genetic markers, such
as restriction fragment length polymorphisms
(RFLP) and random amplified polymorphic DNA
(RAPD) have become more efficient, reliable and
useful (Al-Moshileh et al. 1994). Al-Moshileh et al.
(2004) have applied RAPD for the discrimination
among date palm cultivars at the genomic level.
Also, inter simple sequence repeat Inter Simple
Sequence Repeat (ISSR) are a type of DNA
markers which involve the use of microsatellite
sequences directly in the polymerase chain
reaction (PCR) for DNA amplification (Sanchez de
la Hoz et al. 1996). ISSRs have been used
successfully in genome mapping a variety of crop
species including jojoba and turfgrass (Al-Sogeer
et al. 2012 and Al-Humaid and Motawei, 2004).
ISSR and SSR-DNA markers were found to be
the most suitable techniques in molecular
characterization of date palm (Elshibli and
Korpelainen, 2011; Cullis, 2011). Ajwa variety is
belonging to holy city of Madinah however, the
same variety is harvested in Al-Qassim location
also brought into Madinah and selling it with the
same name. Therefore, the aim of this study is to
investigate the sugar content in Ajwa cultivar and
other date palm cultivars. In addition, genetic
relationship of Ajwa cultivar collected from
different locations to Ajwa cultivar from Madinah
location.

MATERIALS AND METHODS

Plant materials

Mature date trees of five cultivars (Ajwa,
Nabtet Ali, Rothanah, Barhi, and Sokkari)
genetically different from each other, represent
the most economical value for the date cultivars in
Saudi Arabia, were selected for this study. All the
selected trees were almost of the same age and
uniform in growth. The trees should be in a good
physical condition, and were subjected to the
same horticultural management practices. Date
fruits of the selected cultivars were collected and
transferred immediately to the laboratory, plant
production and protection department, College of
Agric. & Vet. Med., Qassim Univ. Samples similar
in shape, color, and degree of development were
divided into groups and wiped free of dirt,

weighed, and stored till performing the required
analysis.

Sugar content

Samples were spiked with  various
combinations of standard sugars (1-5 ppm) to
monitor recovery, and the sugar concentration
was calculated from peak area measurements
(Langemeier and Rogers, 1995).

The statistical analysis of the obtained data
was performed using JMP Ver. 11 (SAS Institute
2013) to compare means of date palm cultivars for
sugar content. Significant differences among
cultivars means were calculated based on Tukey’s
HSD at P < 0.05.

DNA Extraction

Total genomic DNA of cultivar "Ajwa" samples
which collected from different locations (Madinah
(2 samples), Al-meznib, Bakriah, Ryadh, and
Sadeer) were extracted using the method
described by Sedra et al. (1998). The quality and
qguantity of the DNA were determined by using
UV-Spectrophotometer at wavelengths of 260 and
280nm.

ISSR assay

The ISSR-PCR method was carried out
according to Negaoka and Ogihara, (1997).
Amplification was carried out in 25 pl reaction
volumes, containing 1X Taq polymerase buffer
(50 mM KCI, 10mM Tris, pH 7.5, 1.5 mM Mg CI2)
and 1 unit of Taq polymerase (Pharmacia Biotech,
Germany) supplemented with 0.01% gelatin, 0.2
mM of each dNTPs (Pharmacia Biotech,
Germany), 50 pmol of ISSR primers and 50 ng of
total genomic DNA. Amplification was performed
in a thermal cycler (Thermolyne Amplitron).

Data Handling and Cluster Analysis

Data were scored for computer analysis on
the basis of the presence or absence of the
amplified products for each ISSR primer.
Basically, if a product is present in a genotype, it
was designated “17, but if absent it was
designated “0” after excluding irreproducible
bands. Pair-wise comparisons of cultivars, based
on the presence or absence of unique and shared
polymorphic products, were used to generate
similarity coefficients based on a simple matching.
The similarity coefficients were used to construct
a dendogram by UPGMA (Unweighted Pair-Group
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Method with  Arithmetical
NTSYS-PC (Rohlf, 2000).

Averages) using

RESULTS AND DISCUSSION

Sugar content of date palm cultivars

The data of sugars revealed that total sugar
content in the date palm cultivars ranged from
56.60 to 83.75 percent on dry weight basis of the
fruit (Table 1). Among them, cultivar "Barhi"
showed only monosaccharides. However,
cultivars "Sukkari and Nabat Ali" contained the
highest sucrose, a disaccharide, (47.7 and 33.3%)
in addition to monosaccharides (36.05 and
23.03%), respectively. Unlike cultivars "Ajwa and
Rothans" showed lower content of disaccharide
(2294 and 10.5%) but higher level of
monosaccharides (51.69 and 53.6%),
respectively. The most important commercial
characteristics of dates are based on the sugar
content which is significant for both consumption
and for fruit processing (Fadel, 2008). Because
dates contain relatively high sugar content, they
may also have an important agro-industrial future
as a potential source of refined sugar
(Samarawira, 1983; Bacha et al., 1987; Ahmed et
al.,, 1995). In general, dates can be grouped into
two types depending on the types of sugars
contained in the dates. There are sucrose (a
disaccharide) containing dates or reducing sugar
(monosaccharide) containing dates (Sawaya et
la., 1983). It is important to note that the sugar in
Ajwa dates is almost monosaccharaides, making
the date beneficial for people who suffer from
Type 2 diabetes (Khan et al., 2016).

Table 1. Sugar content of dates from

Molecular characterization of cultivar 'Ajwa’
collections

Ten ISSR primers were used to amplify DNA
segments from six samples of date palm cultivar
'‘Ajwa’ collected from different locations (Madinah
(2 samples), Al-meznib, Bakriah, Ryadh, and
Sadeer). All six samples of Ajwa were
distinguished by their band patterns. Example of
polymorphism is shown in figure 1. Unweighted
pair group method arithmetic average ordered the
samples of cultivar Ajwa into three main clusters
(Fig. 2). Cluster | contained the samples (D1, D2
from Madinah and D3 from Al-meznib). Cluster I
contained the two samples (D5 from Ryadh and
D6 from Sadeer). Cluster Il contained the sample
of cultivar Ajwa collected from location 'Bakriah’
(D4). The dendrogram constructed from simple
matching with UPGMA analysis revealed that the
samples of cultivar 'Ajwa' are not monophelic.
This confirms findings of Haider et al. (2012).
Chaluvadi et al. (2019) reported that differences
were observed in all accessions with the same
name of date palm cultivar, confirming that
mutation is ongoing especially for highly
polymorphic markers. The fact that the sample of
cultivar Ajwa collected from location 'Al-meznib’
did not markedly diverge from Ajwa cultivar (AL-
madinah) suggests a narrow genetic diversity of
populations from which these samples have been
derived. On the other hand, the last samples were
less similar to the sample of cultivar 'Ajwa’
collected from location 'Bakriah'. Therefore, ISSR-
markers should be of high value for date palm
germplasm characterization and genetic
maintenance (Chaluvadi et al.,, 2019; Jaradat,
2014).

five cultivars (g/100g dry weight

Cultivars Monosaccharide sugar Disaccharide sugar | Total sugar
(%) (%) (%0)
Barhi 83.19 a* 0.0e 83.19a
Ajwa 51.69b 2294 c 74.63 b
Sukkari 36.05c¢c 47.70 a 83.75a
Rothana 53.60 b 10.50d 64.10 bc
Nabtat Ali 23.03d 33.30b 56.60 c

* Means in the same column followed by the same letter are not significantly different at p = 0.01 while
those with different letters are significantly different.
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D1 D2 D3 D4
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Figure 1: Polymorphism revealed using primer UBC 426 to amplify genomic DNA purified from six
samples of date palm cultivar Ajwa (left to right) collected from Madinah "D1, D2", Al-meznib"D3",
Bakariah "D4", Ryadh "D5" and Sadeer "D6"
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Figure 2: Dendrogram constructed from similarity coefficients showing the clustering of six
samples of date palm cultivar 'Ajwa’' collected from Madinah "D1, D2", Al-meznib"D3", Bakariah
"D4", Ryadh "D5" and Sadeer "D6".

CONCLUSION

The results show that date palm cultivars
have a high content of sugar (56.60 - 83.75%).
The sugar in Ajwa dates is almost
monosaccharaides, making the date beneficial for
human health. In addition, the results showed that

the samples of cultivar 'Ajwa’ collected from
different locations are not monophelic. Therefore,
ISSR markers could be used to evaluate the
genetic diversity of date palm.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

Bioscience Research, 2020 volume 17(3): 2325-2330

2328



Soleman M. Al-Otayk

Molecular characterization and sugar content of date palm cultivars

ACKNOWLEGEMENT

Thanks to the College of Agriculture and
Veterinary Medicine for allowing us to use their
available facilities.

AUTHOR CONTRIBUTIONS
SMA designed and performleed the
experiments and also wrote the manuscript.

Copyrights: © 2020@ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Ahmed ISA, Al-Gharibi KN, Daar AS, Kabir S,
1995. The Composition and Properties of
Date Proteins. Food Chemistry 53: 441-446.

Al-Farsi M, Alasalvar C, Morris A, Baron M,
Shahidi F, 2005. Comparison of antioxidant
activity, anthocyanins, carotenoids, and
phenolics of three native fresh and sun-dried
date (Phoenix dactylifera L.) varieties grown
in Oman, J. Agric. Food Chem. 53: 7592—
7599.

Al-Humaid A, Motawei MI, 2004. Molecular
characterization of some turfgrass cultivars
using randomly amplified polymorphic DNA
(RAPD) markers. Journal of food, agriculture
& environment 2: 376-380.

Al-Moshileh AM, Motawei MI, Al-Wasel A, Abdel-
Latif T, 2004. ldentification of some date
palm (Phoenix dactylifera L.) cultivars in
Saudi Arabia using RAPD fingerprints.
Journal of Agricultural and Marine Sciences
9 (1): 1-3.

Al-Soqgeer A, Motawei MI, Al-Dakhil M, EI-Mergawi
R, 2012. Genetic variation and chemical
traits of selected new jojoba (Simmondsia
chinensis (Link) Schneider) genotypes.
Journal of the American Oil Chemists'
Society 89(8): 1455-1461.

Assirey EA, 2015. Nutritional composition of fruit
of 10 date palm (Phoenix dactylifera L.)
cultivars grown in Saudi Arabia. Journal of
Taibah University for Science 9: 75-79.

Bacha MA, Nasr TA, Shaheen MA, 1987.
Changes in Physical and Chemical
Characteristics of the Fruits of Four Date
Palm Cultivars. Proc. Saudi Biol. Soc. 10:
285-295.

Chaluvadi SR, Young P, Thompson K, Bahri BA,
Gajera B, Narayanan S, Krueger R,
Bennetzen JL, 2019. Phoenix phylogeny,
and analysis of genetic variation in a diverse
collection of date palm (Phoenix dactylifera)
and related species. Plant Divers 41(5):330—
339.

Cullis C, 2011. Molecular markers in date palm.
In: Jain SM, Al-Khayri JM, Johnson DV (Eds)
Date  palm biotechnology. Springer,
Dordrecht, pp 361-370.

Elshibli S, Korpelainen H, 2011. Biodiversity in
date palm: molecular markers as indicators.
In: SM Jain, JM Al-Khayri, DV Johnson (Eds)
Date  palm biotechnology. Springer,
Dordrecht, pp 371-406.

Fadel MA, 2008. Sugar Content Estimation of
Date (Phoenix dactylifera, L.) Fruits in Tamr
Stage. Agricultural Engineering International
: The CIGR Ejournal Manuscript 08 005. Vol.

X. October.
FAO, 2017. STATISTICAL PROGRAMME OF
WORK 2016-2017

www.fao.org/publications.Jaradat AA, 2014.
Synthesis and assessment of date palm
genetic diversity studies. J. Food Agric.26
(11): 934-952 doi:10.9755/ejfa.v26i11.18977.

Khan F, Ahmed F, Pushparaj PN, Abuzenadah A,
Kumosani T, Barbour E, AlQahtani M,
Gauthaman K, 2016. Ajwa Date (Phoenix
dactylifera L.) Extract Inhibits Human Breast
Adenocarcinoma (MCF7) Cells In Vitro by
Inducing Apoptosis and Cell Cycle Arrest.
PLoS ONE 11(7): 1-17. e0158963.
doi:10.1371/journal.pone.0158963.

Langemeier JM, Rogers DE, 1995. Rapid method
for sugar analysisof doughs and baked
products, Cereal Chem. 72: 349-351.

Rohlf FJ, 2000. NTSYS-PC numerical taxonomy
and multivariate system, version 2.1. New
York: Applied Biostatistics Inc.

SAS Institute. 2013. JMP Version 11. User’s
Guide. Cary, NC: SAS Institute Inc.

Samarawira |, 1983. Date Palm, Potential Source
for Refined Sugar. Economic Botany 37:

181-186.
Sawaya WN, Khalil JK, Safi WN, Al-Shalhat A,
1983. Physical and Chemical

Characterization of the Saudi Date Cultivars
at Various Stages of Development. Canadian

Bioscience Research, 2020 volume 17(3): 2325-2330

2329


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://journals.squ.edu.om/index.php/jams/article/view/617
https://journals.squ.edu.om/index.php/jams/article/view/617
https://journals.squ.edu.om/index.php/jams/article/view/617
https://scholar.google.com/scholar?oi=bibs&cluster=4362245713325155328&btnI=1&hl=ar
https://scholar.google.com/scholar?oi=bibs&cluster=4362245713325155328&btnI=1&hl=ar
https://scholar.google.com/scholar?oi=bibs&cluster=4362245713325155328&btnI=1&hl=ar
http://www.fao.org/publications

Soleman M. Al-Otayk Molecular characterization and sugar content of date palm cultivars

Institute of Food Science and Technology
Journal 16: 87-92.

Sedra MH, Lashermes P, Trouslot P, Combes
MC, Hamon S, 1998. Identification and
genetic diversity analysis of date palm
(Phoenix dactylifera L.) varieties from
Morocco using RAPD markers. Euphytica
103: 75-82.

Bioscience Research, 2020 volume 17(3): 2325-2330 2330



