Journal of Food and Nutrition Research, 2023, Vol. 11, No. 2, 158-167

Available online at http://pubs.sciepub.com/jfnr/11/2/7
Published by Science and Education Publishing
DOI:10.12691/jfnr-11-2-7

g i

il i’

Bioactive Metabolite Composition and Biological
Properties of Date Syrups of Four Cultivars

Mimouni Yamina®?, Benaissa Atikal?, Bedda Hafsia®

!Laboratory of Water and Environmental Engineering in Saharan Mid. University Kasdi Merbah,
Faculty of Natural and Life Sciences, Department of Biological Sciences
?_aboratory of Ecosystems Protection in Arid and Semi-Arid Zones, University Kasdi Merbah,
Faculty of Natural and Life Sciences, Department of Biological Sciences
3Laboratory of Saharan Bioressources: Preservation and Valuation. University Kasdi Merbah,
Department of Natural Sciences, Ghardaia road.30000 Ouargla, Algeria
*Corresponding author: yamina mimoui@yahoo fr

Received January 05, 2023; Revised February 13, 2023; Accepted February 23, 2023

Abstract The objective of this research is to study the biological activity of date syrups of four cultivars: Kantichi,
Tamesrit, Tantbouchet and Degla Beida from the South-East Algerian region. This study is carried out in the context
of contributing to the enhancement of date palm heritage on the one hand and innovation of dietary products
on the other hand, by a technological method. Diffusion of water soluble solids at two different concentration
temperatures (65°C and 105°C) the targeted extraction technique in this practice. Qualitative characterization was
positioned by the phytochemical screening. The quantitative analysis was carried out by measuring the phenolic
compounds and condensed tannins. The evaluation of the antioxidant (anti-radical) activity was determined by
the 1,1-Diphenyl-2-picryhydrazyl (DPPH) test. However, antibacterial activity was tested by the agar diffusion
method against two bacterial strains (Escherichia coli, Staphylococcus aureus). The results obtained note the
presence of flavonoids, tannins, coumarins, terpenoids, steroids, cardiotonic glycosides, saponosides and essential
oils. The content of polyphénols varies between 194-712 mg equivalent of gallic acid/100 g of date syrup, that of
condensed tannins varies between 34.7-265.34 mg of catechin equivalent/100g of date syrup. The concentration
temperature of date syrups did not show a significant effect on the composition of phytochemicals. The evolution of
the anti-free radical activity was perfectly clear according to the percentage inhibition curve (48.18%-97%). The
inhibitory concentration (IC50) recorded was interesting, it oscillates between 0.04-0.47 mg/ml. The sensitivity of
the strains to the syrups studied is manifested by significant zones of inhibition (10-12.5 mm) for concentrations
(71-74° Brix). Overall, these elaborate syrups can be considered as an important source of natural antioxidant
and / or functional food conferring appealing therapeutic properties.

Keywords: Algeria, antioxidant activity, antibacterial activity, Date Syrup, phytochemicals

Cite This Article: Mimouni Yamina, Benaissa Atika, and Bedda Hafsia, “Bioactive Metabolite Composition
and Biological Properties of Date Syrups of Four Cultivars.” Journal of Food and Nutrition Research, vol. 11,

no. 2 (2023): 158-167. doi: 10.12691/jfnr-11-2-7.

1. Introduction

Algeria has significant date palm potential with a
thousand cultivars inventoried. Algerian date palm
production is appreciable. It can reach hundreds of
thousands of tons per year. Dates are the most produced
fruits in Algeria. Date palms of Ouargla, a region in the
southeastern Algeria, are characterized by their diversity
in cultivars. The latter are different in taste, shape, color,
mode of preservation and use in the food industry [1].

The date is a source of molecules with biological and
pharmacological activity [2,3]. In the whole world and
particularly in Algeria, dates are an essential component
of the diet in most regions, mainly in the Saharan zones;
these fruits can be considered as “dietetic food” by the

presence of certain compounds having nutritional and
biological properties such as dietary fibers, polyphenols
and mineral elements (potassium, magnesium, sodium) [4].
Many date palm cultivars remain poorly exploited, even
marginalized, it is important to contribute to the
safeguarding of this date palm heritage threatened by
genetic erosion by developing new products, by
technological means [5]. The products derived from dates
on the national market remain weak quantitatively with
regard to the importance of the production. Date paste and
more recently rob or date syrup remains the most common
products on the national market, as processed date-based
products [6].

In this context, we proposed to develop date-based
syrups by a technological method from the four cultivars
of low market value Kintichi, Tamesrite, Degla Beida and
Tantbouchet in the framework of contributing to the



Journal of Food and Nutrition Research 159

enhancement of this date palm heritage on the one hand
and innovation of a dietary product on the other hand by
the characterization of its phytochemical compounds
transferred by its raw material in which they are derived.

2. Materials and Methods

The material used in this study is based on plant
material and bacterial strains tested. The choice of the
Kentichi (K), Tamesrit (Tam), Degla Beida (DB) and
Tantbouchet (Tan) cultivars is justified by their low
market value, their taste quality, their availability and their
appreciation by the population of Ouargla region
(Figure 1). The dates of the cultivars are harvested from a
palm grove in Ouargla, in November 2021 at the stage of
complete maturation. In general, these cultivars can be
consumed in their state or intended for technological
transformation into several products including date syrup.
Two bacterial strains (Escherichia coli, Staphylococcus
aureus) were tested.

. B

Figure 1. Date cultivars: A. Kintichi; B. Tamesrit; C. Degla Beida and
D. Tantbouchet

2.1. Sample Preparation

The extraction method adopted in this study is based on
simple diffusion laws. This method allows the passage by
passive transport of soluble solids from the date plant cells
to the solution (hot water or juice) through the cellulosic
membrane [7]. The concentration of the juice is carried
out by the evaporation of the free water, at 65°C by
evaporation (low temperature) and 105°C by direct
heating (high temperature). The purpose of evaporation is
to obtain saturated and stable syrup against microbial
alterations with a Brix degree between 72 - 75°Brix.

2.2. Sample Analysis

Qualitative analysis highlights the presence of some
compounds chemicals transferred from dates to their syrups,
including flavonoids, tannins, coumarins, anthocyanins,
alkaloids, terpenoids, saponosids, glycosids, steroids,
anthraquinons and essential oils. The analysis is carried
out by phytochemical tests of color reactions (screening).

This analysis authorizes the determination of
phenolic compounds and condensed tannins by the
spectral method. The oxidation of phenolic compounds by
the Folin-Ciocalteu reagent leads to the formation
of a new blue-colored molybdenum-tungsten complex
which absorbs at 760 nm. The concentration of phenolic
compounds is expressed in milligrams of gallic acid
equivalent/100g of date syrup. The transformation of
proanthocyanidins into anthocyanidins by the breaking of
interflavinic bonds in an acid medium (HCI) followed by
oxidation in the presence of Fe** makes it possible to assay
the condensed tannins. The concentration of tannins is
expressed in milligrams of catechin equivalent/100g of
dates [8,9].

2.3. Biological Activity

The in vitro anti-radical activity was evaluated by
measuring the scavenging power of the DPPH radical
(1,1-Diphenyl-2-picryhydrazyl). DPPH is a stable free
radical that acts by combining with other free radicals [10].
These free radicals used to study the structure-activity
relationship of phenolic compounds. The radical has a free
electron on an atom of the nitrogen bridge. The
delocalization of this electron results in the characteristic
blue-violet coloration of the reagent, this delocalization
also allows the DPPH to remain in the form of monomers
and to be stable at ambient temperature [11]. The
evaluation of the anti-free radical activity is then
expressed by the quantity of antioxidant necessary to
reduce DPPH by 50% (IC50). It is the measurement of the
kinetics of the reduction of the DPPH radical (decrease in
the DPPH absorbance) which allows monitoring the rate
of hydrogen transfer from the antioxidant to the DPPH
radical and to neutralize it [11].

The antibacterial activity of date syrups is evaluated by
the method of diffusion in agar medium against two
bacterial strains Gram — (Echerichia Coli ATCC 25922)
and Gram + (Staphylococcus aureus ATCC 25923). After
activation of the stored microbial strains, they are
inoculated onto petri dishes containing Muller Hinton agar
and then incubated for 24 hours at 37°C. From a young
culture (24 hours old), 2 to 3 well-isolated colonies are
transferred into 10ml tubes of sterile physiological water.
Culture media are inoculated using a sterile swab soaked
in the bacterial suspension [12]. The Watman n° 6 paper
discs soaked in the extracts of the concentrated date
syrups are dissolved in dimethyl sulfoxide (DMSO) at a
concentration of 1 mg/ml. The boxes thus inoculated are
incubated at 37°C. for 24 hours; all the tests are repeated
three times. The measurement of the zone of inhibition
around the disc makes it possible to evaluate the
antibacterial activity.

2.4. Statistical Analysis

The average values of the data obtained from several
observations according to the tests were calculated and
represented with the standard deviations using the
Windows Excel software. The risk probabilities were
evaluated at the threshold at 0.05 by the ANOVA test
(Scheffe test) the was used as a means of analysis. The
results were considered significant for p < 0.01.
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3. Results

3.1. Properties of Date Syrups

The syrups obtained by diffusion extraction method
present a different coloring, this one varies according to
the cultivars of dates studied. Date syrup from cultivar
Kantichi and Degla Beida have a dark yellow-brown color,
while those from cultivar Tamesrit and Tantbouchet have
a dark black color. These syrups are clear, which avoids
the clarification step (Figure 2).

The concentration of the filtrates of two cultivars at
65°C and 105°C allowed us to determine the Brix degree

of these syrups. The values are fluctuated between
72-74°Brix (Figure 3).

The vyield in dates syrups at two concentration
temperatures (65°C and 105°C) is mentioned below. The
yield obtained at 65°C seems significant for the majority
of cultivars, namely: Kantichi 65°C (25%), Tantbouchet
65 °C (29.6%) and Degla Beida 65°C (42.4%) (Figure 4).

3.2. Characterization of Date Syrups

The phytochemical screening showed the presence of
the majority of the chemical groups sought in all the
syrups of the cultivars studied with variable reactions
ranging from frankly positive to negative (Table 1).

Figure 2. Date syrups: Kentichi. K65°C, K105°C; Degla Beida. DB65°C, DB105°C; Tamesrit. Tam65°C, Tam105°C and Tantbouchet. Tan65°C,
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Figure 3. Brix degree of date syrups at two concentration temperatures The values are presented with their mean + their standard deviation (n=3)
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Figure 4. Date syrup yield of studied cultivars. The values are presented with their mean + their standard deviation (n=3)

Table 1. Different phytochemical groups in date syrups of the studied cultivars

Tests Kantichisyrup Tamesritsyrup Tantbouchetsyrup DeglaBeidasyrup
65°C 105°C 65°C 105°C 65°C 105°C 65°C 105°C

Flavonoids + + + + + + + +
Tannins + + + + + + + +
Coumarins + + + + - - + +
Anthocyanins - - - - - - -
Alkaloids + + + + - - - -
Terpénoids - + + + +
Saponosides + + + + + +
Glycosides + + + + + + + +
Stéroids - - - - -
Anthraquinons

Stérols - - - - - -
Essential oils + + + + - - -

+Presence;-Absence.
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Figure 5 A. Content of polyphenols in date syrups(mg equivalent of gallic acid/100 g of date syrup). The values are presented with their mean =+ their

standard deviation (n=3)

The Scheff test showed a significant difference between
cultivars (p < 0.01) in the polyphenols content of date
syrups, naymely: Kantichi cultivars (K65°C:712 mg
GAE/100 g of date syrup; K105°C:700 mg GAE /100 g of
date syrup), Tamesrit (Tam65°C:612 mg GAE /100 g of
date syrup; Tam 105°C: 560 mg GAE/100 g of date syrup),

(Tan 65°C: 194 mg GAE/100 g of date syrup;
Tan105°C:379 mg GAE /100 g of date syrup) and Degla
Beida (DB65°C:383 mg GAE /100 g of date syrup;
(DB105°C:347 mg GAE /100 g of date syrup) regardless
of the concentration temperature. The groups studied are
spaced apart according to this test (Figure 5A; B).
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Figure 6 A. Content of tannins date syrups (mg Catechin Equivalent /100 g of date syrup), The values are presented with their mean =+ their standard
deviation (n=3).

Condensed tannins contents in the syrups of the four ~ >Tam105°C > Tan 65°C. The Scheff test showed a significant
date cultivars studied is variable in decreasing order K65°C > difference between cultivars (p < 0.01) in the condensed
K105°C > DB65°C > Tan105°C > Tam65°C > DB105°C  tannins content of date syrups, (Figure 6 A; B).
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Figure 7 A, B. Anti-radical activity of date syrups
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3.3. Antioxidant Activity

The date syrups of the cultivars studied show percentages
of inhibition in decreasing order, namely: K 65°C
(97.12%), K 105°C (71.76%), Tam105°C (71.23%), Tan
105°C (70.50%), Tam65°C (69.5%), Tan65°C (65.40%),

DB65°C (60.20%) and DB105°C (48.18%) (Figure 7A; B).

The anti-radical properties are measured and highlighted
by the Inhibitory Concentration (IC50), this corresponds
to 50% reduction in the concentration of DPPH in the
reaction medium [11].

By comparison of elaborated date syrups, the greatest
anti-radical activity is indicated by the lowest value of the
inhibitory concentration (IC50) represented by date syrup

K 65°C with an inhibitory concentration (IC50) equal to
0.0471 mg / ml. On the other hand, the DB105°C date
syrup has the highest inhibitory concentration (1C50),
which is equal to 0.47 mg / ml (Figure 8).

Among the syrups studied, the best result is obtained by
K65°C with a percentage inhibition of the DPPH radical
equal to 97.12% and IC50 0.0471 at a concentration of
0.1 mg / ml. The high percentage inhibition of this syrup
may be due to the notable presence of polyphenols.
Similarly, the speam's test confirmed these results
according to the high correlation between the inhibitory
concentration and the polyphenols content (Correlation
factor > 0.5, namely FC:- 0.720 at 65°C and -0.863 at
105°C) (Table 2).
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Figure 8. Inhibitory concentration (IC50) (mg/ml) of date. Syrups. The values are presented with their mean + their standard deviation (n=3)

Table 2. Correlation between phenolic compounds and inhibitory concentration by Spearmantest

Spearmanrho(FC) Spearmanrho(FC)
Polyphenols. 1C50 Tannins
K65 712412 0.04+0.03 265.35+5.50
Tam 65 609.33+6.43 -0.720** 0.06+0.03 101.24+1.99 - 0.294
Tan65 194+4 0.26+0.02 34.74+4.16
DB 65 383+3 0.45+0.04 135+2.64
K105 706. 67+30.55 0.06+0.02 238.40+1.20
Tam105 560+30 -0.863** 0.05+0.01 68.20+0.90 - 0.011
Tan105 37949 0.25+0.036 116+15
DB 105 3477 0.47+0.020 98.90+1.97
**Correlation is significant at the 0.01level (2-tailed); correlation factor (FC).
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Figure 9. Antibacterial activity of date syrups, The values are presented with their mean + their standard deviation (n=3)
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3.4. Antibacterial Activity

The antibacterial activity of date syrups at two
concentration temperatures against two bacterial strains:
E. Coli and S. Aureus, is shown in Figure 9.

4. Discussion

The syrups obtained by the same cultivar and at two
concentration temperatures 65°C and 105°C did not show
any visual difference in color, which allows us to say that
the concentration temperature has no effect on the color of
the syrup.

°Brix values are in the range quoted by other studies
(72 -73°Brix) [5]. The concentration temperature did not
show any effect on the °Brix here, because the latter is
controlled by the manipulator. Based on the criterion of
having a consumable product meet the recommendations
of the specific organs of the diet. The concentration of
juice, is carried out by the evaporation of free water, in
order to make them stable against microbial alterations.

Regarding the yield of dates syrups, the cultivar Degla
Beida has recorded the most important value compared to
the other cultivars, this can be explained by the difference
between cultivars (wealth in soluble solids). A double
extraction of dates by water maintained at 80 °C records a
relatively low yield compared to that cited for Ghars
cultivar syrup obtained by a triple extraction (47.5 %) [6].
Overall, these yields seem interesting that those obtained
by the Granny President for syrup from Degla Beida
cultivar (18.82%). The low vyield in date syrups would
probably be due to the low water content in the date, or
even prevents the dissemination of sugars in the solvent.
Dry or semi-soft dates require sufficient time to moisten to
allow soluble solids to diffuse into water. The yield of
the extraction depends on several parameters, namely: the
plant material studied (morphological and physicochemical
characteristics) [13], the duration of storage of the dates,
harvest period and the applied extraction method [14].

The phytochemical screening showed note the presence
of flavonoids, tannins (catechics), saponosids and glycosids
in the syrups of four cultivars studied. However, the
presence of coumarins characterizes the syrups of three
cultivars except the Tantbouchet cultivar. Furthermore, the
alkaloids and essential oils are visible only in the syrups
of the Kantichi and Tamesrit cultivars. Nevertheless, the
syrups of the Tantbouchet and Degla Beida cultivars
showed their richness in terpenoids.

Most of the phenolic compounds were reported in the
syrups of the cultivars combined at two concentration
temperatures (65°C and 105°C), this means that this
temperature did not influence the phytochemical
composition. In the same perspective, the studies
mentioned by [15,16] reported the presence of flavonoids,
tannins, coumarins, terpenoids, saponsides, cardiac
glycosides and essential oils in dates of Algerian cultivars.
Similarly, [17] report the presence of volatile oils in
Nigerien dates. These results are consistent with other
studies that have reported that date pulp is rich in
phytochemicals [18,19].

Regarding the polyphenols composition of date syrups,
the concentration temperature of 65°C showed a significant

difference (p<0.01) in polyphenols compared to the
temperature 105°C for all the syrups except that from the
tantbouchet cultivar 65°C. Our results are far superior to
those found by [15,20,21], who estimate that dates contain
polyphenols contents between 2 to 400 mg GAE/100 g
fresh matter, respectively for Algerian and Iranian dates.
Others research, find even lower values of 1.8 and 2.35
mg GAE/100 g fresh matter of total polyphenols for the
Egyptian cultivars Siwi and Amhat [22]. On the other
hand, our results for date syrups of Kentichi, Tamesrit,
Tantbouchet and Degla Beida cultivars are included in the
range reported by [14], who quantified total polyphenols
in ten Algerian cultivars from Biskra region. These
authors found that the rates vary between 167 to 709 mg
GAE/100 g fresh matter.

Many factors affect the polyphenols levels in dates,
which explains the great variability between the studies.
These include the geographical origin of the cultivar,
growing conditions, maturity of dates tested, season, soil
fertilization, exposure time to the sun, storage conditions,
sampling and extraction methods.

Concerning the condensed tannins, the highest value is
observed in K 65°C 265.34 mg CE /100 g of date syrup,
and the lowest in Tan 34.7 mg CE /100 g of date syrup.
The groups studied are spaced apart according to this test.
Kantichi and Degla Beida cultivars recorded the highest
values compared to the other cultivars. The rates of date
syrups studied in condensed tannins show a significant
difference between the cultivars and the concentration
temperatures. Our results are higher than those reported by
[16], for Ghars, Deglet Nour and Degla Beida date
extracts (8 and 45 mg CE /100 g of dates). However, these
results are within the range mentioned by [12], who
estimate that the condensed tannins contents of the Ghars,
Deglet-Nour and Mech-Degla cultivars from Tolga region
in Algeria vary between 34.33+9.15 and 300.18+7.70 mg
CE/100 g of the fresh weight of the date.

Overall, the results of the phytochemicals seem
significant compared to the studies mentioned above on
date extracts, because our elaborate syrups are concentrated
products of the order of 72 - 74°brix.

Phenolic compounds play an important role in growth
and reproduction, providing protection against predators
and agents pathogens. They also have antioxidant,
antiviral and antibacterial properties [23].

The date syrup From cultivar K65°C manifests with a
significant percentage of inhibition at the concentration
of 0.1 mg / ml. However, DB105°C shows the lowest
percentage inhibition with the same concentration. The
date syrups of four cultivars and at two concentration
temperatures showed a high linear correlation was found
between the antioxidant activity and the polyphenols
content (p<0.01).

The antioxidant activity of dates and its products could
provide phytochemicals including polyphenols, tannins,
carotenoids, anticyans...etc. [24]. It is also important to
note that certain reducing sugars (saccharides and
holosides). Present in dates have antioxidant properties
[25]. Furthermore, the antioxidant activity of dates can be
attributed to the presence of other antioxidant compounds,
such as ascorbic acid, vitamin E, carotenoids and selenium
[24,26,27,28]. The antioxidant activity of Algerian date
extracts at the Rotab stage estimated by [25] Sayeh (2018)
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oscillates between 71.23% - 10.88% at 10 mg / ml. In
addition, Sultanate of Oman cultivars Fardh, Khalas and
Khasab present at the Routab stage, according to [29],
inhibition percentages of 65%, 63.4% and 62.5%. These
results are relatively lower than the inhibition percentages
of the date syrups studied.

Studied the antioxidant activity of Algerian date
extracts at the Routab stage was studied by [16]. The latter

reported IC50 values between 4.47 mg / ml — 5.06 mg / ml.

The study of antioxidant activity of methanolic extracts of
five date cultivars in Ouargla evoked by [30]. They report
IC50 values that decrease in the order Deglet-Nour >
Ghars > Tamjhourt > Degla-beida > Tafezauine. These
values range from 21.27 to 10.83 mg / ml. The results of
the free anti- radical activity recorded during the present
study seem low compared to the studies cited above,
which enhances the therapeutic and dietary interest of
these elaborate syrups. The results obtained show that date
syrups K65°C and K105°C have interesting inhibitory
activities against bacterial growth depending on the
bacterial strain. E.coli appears to be the most sensitive
strain to date syrups at two concentration temperatures
with inhibition zones of 12.5 and 12 mm compared to
S.aureus.

The antibacterial activity of these syrups can be
explained by the results of phytochemical analysis. Natural
phenolic compounds like catechin, quercetin and gallic
acid were known for their high antibacterial potency, and
activity against E.coli, P.aeruginosa and S.aureus [31]. In
addition, [32], showed that flavonics (apigenin, kaempferol)
are endowed with a strong effect on bacterial strains with
Gram negative (E. coli) and Gram positive (S. aureus).

The study of [33], mentioned a study on the composition
of date syrup. He identified potentially important
antioxidants because of their oxidizing power. He also
proposed their medicinal application as an antimicrobial
agent.

5. Conclusion

The date syrups, the subject of this study, confer an
interesting  phytochemical composition. The 65°C
concentration temperature of date syrups showed a
positive effect on this composition, this may be due
probably to the high concentration temperature which

could affect the phytochemical composition of date syrups.

These results are supported by the antioxidant activity
provided by the anti-radical activity of DPPH. The latter
showed the ability of antioxidants to scavenge free
radicals with a percentage inhibition of around 97%
against the inhibitory concentration (1C50) of 0.04 mg/ml.
The high antioxidant activity of the syrups studied is
attributed to the concentration of the syrups in soluble
solids compared to the date extracts. The sensitivity of
bacterial strains (Escherichia coli, Staphylococcus aureus)
with zones of inhibition greater than 6mm (11 — 12.5 mm)
for concentrations (71 — 74°Brix), gives the syrups
produced an antimicrobial activity by inhibiting bacterial
growth, this allows us to offer them in medicinal
applications as antimicrobial agents. The phytochemicals
(soluble solids) transferred from dates of low market value
to their syrups seem to be non-negligible. Date syrups of

all cultivars combined show interesting biological activity.
Overall, these elaborate syrups can integrate in to the diet
of the local population as an important source of natural
antioxidant.
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