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Abstract

The purpose of our study is to determine the Glycemic Indexes (GIs) of three Algerians varieties of dates in healthy subjects
evaluate the satiety and effect on arterial pressure after their consumption. We have first documented the chemical
composition of the dates. 10 healthy subjects consumed the dates (carbohydrates content of 50 g) in order to determine
the GIs. The responses of glycaemia were monitored during two hours after the dates taking and compared to the reference
glucose. In a randomized trial, 20 healthy adults consumed the dates after 12h of fast. We reported the level of satiety on
a Visual Analog Scale for 2h further to the ingestion of the dates. Furthermore, 28 normotensives and 45 hypertensive
individuals ingested the three varieties in randomized order during 21 days to assess their impact on the Pressure Arterial
Systolic (PAS) and Pressure Arterial Diastolic (PAD). We noted significant differences (p<0.05) for the different fractions
of sugars, soluble fibers, polyphenols, K*, Mg?. The low GIs are denoted among 44.31-52.35, deducting a moderate impact
on blood glucose level. The dates reduced hunger and increased satiety. Our varieties studied following their ingestion
induced a significant hypotensive activity (p<0.05) on the PAS and, PAD from hypertensive subjects.
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1. Introduction

Dates palm, Phoenix dactylifera L. fruits, can participate
for physiological regulation by their diverse composition
such as vitamins, minerals, fibers, proteins, lipids, anti-
oxidants and fructose. They are also a carbohydrate
food"? and may affect blood sugar levels. It is important
to optimize their consumption in quantity and quality.
The concept of Glycemic Index (GI) has been set up in
1981° and allows classifying aliments containing sugars
by their capacity to influence on glycaemia after their
consumption®. They are graded over 0-100 scale according
to their capacity to release glucose in blood: 100 being
gold-standard for certain food like glucose or bread. At
same amount of sugar, aliments with a high GI, entail in
marked fluctuations in blood glucose levels, with low GI
do less’. Further proofs tend to figure out that the regimen
who’s the GIs are low, contribute to prevent late diabetes
and coronary diseases likely because of the abatement of
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insulin needs®. They give a satiety feeling’, which controls
putting on weight, and consequently the obesity which
leads to high blood pressure or diabetes, but healthy
individuals’ too®. The diabetes and high blood pressure
prevalence magnitude is becoming higher and higher in
Algeria; which displays over 3 million diabetic individuals
according to 7" international congress in October 2014,
of the “Association des médecins de I'Oranie pour la
prevalence cardio-vasculaire” (Amoprec). The last public
statistical statement in November 2014 of the “Société
Algérienned’Hypertension Artérielle” (SAHA, Algerian
Society of Arterial Hypertension) also states that 35% of
more than 20 years old Algerians already suffer of high
blood pressure. Facing this health problem, clinical and
nutritional recommendations target good alimentary
practices, such as coming back to wholesome aliment
consumption like fruits and vegetables, and advice to
temperate meals with the wealth of proteins, sugars
including dates; a fact which are not yet “anchored in the
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habits” in Algeria, pointing out that “diabetic regimens”
only doesn’t concern diabetics persons, but all. The dates
are a fundamental part of the diet in arid and semi-arid
regions of Algeria. This habit is declining very fast probably
due to the presence of paramount content of sugar. The
current nutritional education also opposes the traditional
use of dates due to the rise of diabetes and high blood
pressure patients. However, many other studies figure out
that GI of dates is moderately low. Other components
such as polyphenols, potassium, magnesium, sodium,
and vitamins found at low variable concentrations in date
may be responsible of the following biological properties.
Polyphenols protect against oxidative stress’, and possess
some anti-high blood pressure effects'. The considerable
amount of potassium and magnesium has protective
role in cardiovascular diseases in general and high blood
pressure in particular'' Ascorbic acid and pyridoxine are
able to reduce blood pressure'>'. In our study, we have
determined the glycemic index of three varieties of dates
H’mira, Tinissine and Deglet Noor commonly eaten and
appreciated in our communities and evaluate the satiety,
in healthy individuals and their regular consumption
effects on the arterial blood pressure. Our purposes are
to measure the postprandial GI of the three varieties, to
ratify from human the measure of low GI in reference to
glucose (control) and to test if the daily consumption of
dates (7 dates) regularly alter the arterial pressure from
hypertensive and normotensive subjects.

2. Materials and Methods

Three varieties of dates in “tamr” stage are obtained from
the farmers. The choice of varieties is based on the fact of
their consumption importance by the Algerians and their
availability on the territory markets: H’mira, which came
from Ghardaia (about 600 km from south of Algiers) is a
cheaper, readily gained and consumed variety in all the
Algerian territory; and Tinissine variety available and
highly consumed only in the producing areas; whereas the
very appreciated Deglet Noor variety, plus its availability in
all the Algerian territory is very expensive and exported
to the European countries. These two last varieties came
from Adrar (south Algeria). The samples were collected
from same place of each region. 10kg of each variety were
used for experimentation. Each sample was cleaned and
placed in polyethylene bags with labels, and stored in a
refrigerator until analyses.
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2.1 Physicochemical Analyses of Dates

For each date variety, total sugars have been determined
by Dubois method and Bertrand method' has been
realized for anti-oxidizing sugars. Saccharose rate is got
by following formula: % Saccharose = % total sugar - %
total reducers sugars. The method used for free glucose
is made of oxidation of glucose aldehyde function to
gluconate ion in alkaline solvent containing an excess
iodine ion. Free fructose is measured by DNS method;
method Kjeldahl® for proteins, insoluble fibers'®, soluble
fibers'’, water rate by drying at 103+2°C of ground sample
on capsule until getting constant dried weight'; (%H,
humidity = m -m /px100. The pH measurement has been
done by pH-meter of Karl Kolb trademark; total ash is
obtained by incineration. Sample drying at 105°C during
24 hours is followed by calcination in mitten furnace for
5 hours at 500°C'"; OM, organic matter = m, - m,/ p X
100; %Ash = 100- %OM). The sodium, potassium and
magnesium documentation is done by atomic absorption
spectrophotometer; the rates are established by standard
curves.

2.2 Phytochemical Screening

The phytochemical screening and components
characterization have been done for aqueous and
methanol/water (80v/20v) with drawing”. To ratify
different chemical sets by colorimetric reactions according
to Ciulei”; we constraint the alkaloids detection by
Dragendorft reagent, polyphenols and tannins by FeCl,
test, koumarines by pair ammoniac and UV exposition
test and flavonoids by Shibata test. The documentation of
total polyphenols rate is figured out by Folin-Ciocalteau
reagent according to Singleton and Rossi method* using
gallic acid as standard. The coloration result whose
maximum absorption is between 725 and 750 nm is
proportional to polyphenols amount from plant extract.
The results are displayed in mg of Gallic Acid Equivalent
(GAE)/100g of fresh weight. The flavonoids amount is
appreciated with the method described by Lamaison and
Carnat® using Quercitrin like standard, the coloration
produced whose absorbance is 430 nm is proportional to
flavonoids amount. These results are exhibited in mg of
quercitrin/100g of plant matter fresh weight.

2.3 Study 1. Glycemic Index

This study is relied on FAO recommendation and the
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ISO 26642. In 2010, the randomization has been stated
according to Brouns et al. suggestions®.

2.3.1 Subjects

Ten voluntary individuals (seven female sexes) aged from
19 to 38 years with the BMI=21.6kg/m? a good health and
zero sugar metabolism perturbation (as we know), non-
smoking disposition and no drug therapies are including
in our study. Individuals only considered to have normal
sugar metabolism are retained to monitor the postprandial
glycemia relying on the Induced Hyperglycemia by Oral
Route (IHOR); which is realized during pre-inclusion
visit on overnight fasted subjects (glycaemia<1.1g/l;
6.1lmmol/1)*. It was asked to subjects to do not practice
any novel physical activity absent in customs.

2.3.2 Experimental Protocol

Each participant was encountered for seven visits. The
pre-inclusion visit booked for IHOR exam is separated
with experimental stage by 15 days: visit 1: inclusion
phase, experimental session n°l where participants
have ingested 50g of referent control product (glucose)
in water solution; visit 2: experimental session n°2 has
had each participant to ingest the experiment product
(dates containing a corresponding amount of 50g of
carbohydrate not fiber); visit 3: at experimental session
n°3 we have got an iterative procedure by reattributing
the same amount of glucose as at visit 1; at visit 4 and
visit 5 (experimental sessions 4 and 5) the reiterated gests
of visit 2 have been done and last visit 2 has repeated the
control (experimental session 6 as in visits 1 and 3). For
both controls and experimentation, subjects had eaten
nothing ten hours as the experiments were done.

The first notation of glycaemia, at time << T = -5min
>, is got before to give products; then the subjects were
relaxed before to ingest either glucose or dates at T = 0.
The blood swabs were obtained at t = 0, 15, 30, 45, 60,
90 and 120 min from participants’ fingers to document
glycaemia thanks to the glucometer (Roche Accu-Chek
Active), which is based on the action of glucose oxidase.
The glycemic indexes have been determined by further
areas ratios under the comparative plots of dates and
glucose. Glycemic Index (GI) is computed that way: GI=
(IAUC test Food/IAUC standard reference Food) x 100.
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2.4 Study 2. The Dates Effect on Satiety

2.4.1 Subjects

We have organized our study randomly. Twenty voluntary
male students from University of Tiaret who were aged
between 19 and 26 years old and had BMI=20kg/m?
good health and no drug treatment, non-smoker and
no-physical activities during the experimentation were
registered within the study.

2.4.2 Experimental Protocol

To compare the four aliments effects, each individual
(having eaten nothing since 12h) was seen four times
separated with two days between two visits. The three
varieties of dates (H’mira, Deglet Noor and Tinissine)
and 100g of bread from bakers shop associated with
coffee (usual breakfast of young Algerians). Bread and
different dates were consumed at each of the four visits.
Our questioner sheet accounts four questions to evaluate
subjective feeling related to appetite (desire to eat, hungry,
repletion and propensity to food consumption), which
were how strength do you desire to eat? (Slight-strong);
how do you feel hungry? (Not of all hungry-as never felt);
how do you feel repletion? (Not of all-very replete); what
amount of food do you think you could ingest? (Mere
nothing-some great quantity). The participants were
asked to signal their condition on a visual scale analogy
of 150mm by placing a vertical line on the sensation
felt*. The VAS has been measured after twelve hours
having eaten nothing and all 30, 60, 90 and 120 minutes,
following the consumption.

2.5 Study 3. The Dates Effect on Arterial
Blood Pressure

2.5.1 Subjects

The study has included 73 voluntary adults aged more
than 22 years old and who didn’t undergo antihypertensive
medicine. Each individual had been checked for the
systolic and diastolic arterial pressures averages over six
assessments during three screening visits to be divided in
two groups:

45 subjects (28 female sexes, mean age=50 years old)
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had slight arterial high blood pressure with PAS from 140
to 159Hg mm or PAD from 89 to 9Hg mm according to
WHO?, mean BMI of entire sample is 24.43 + 3.63 Kg/
m?*(24.77 + 4.19 Kg/m” for female and 24.06 + 3.11 Kg/m?
for male). 30% of samples are sedentary, 70% practice a
moderate physical activity and 04 individuals are smokers
(male). 28 subjects (18 female) are normotensive with
PA<130/85Hg mm?®, mean age equal 48 years old, mean
BMI of 22.1+2.31 Kg/m? 17% sedentary people, 83%
practice a moderate physical activity, 04 smokers. For the
two samples, the consumption of dates is more spread
during Ramadhan and, what allowed us to conclude that
biochemical modification on the biological parameters of
the sample come from our regimen.

2.5.2 Experimental Protocol

The trial is issued for three phases. Along each phase,
the subjects consumed 62g of H'mira per day, or 65g of
Deglet Noor or 63.5g of Tinissine (corresponding to 7
stoned dates) during 15 days for each variety in order of
randomized concession: 15 days of drainage is slipped in
between ingestions of dates varieties. The blood pressures
are noted before and after dates’ consumption. The dates
are consumed by each participant before breakfast, slowly
date after date without interruption. The subjects who do
not possess teeth or tooth decay, and no having finished
their 15 sets during the 15 days are discontinued from
the study: these main criteria of exclusion, including
pregnancy or breastfeeding (women), are setup for factors
discrediting arterial pressure. For this purpose, a daily
questioner was collected from participants immediately
after breakfasts over ingestion of dates and control subjects
(ingesting the dates varieties’ H'mira, Tinissine and Deglet
Noor). However, the blood pressure was measured for all
the participants.

2.6 Statistical Analysis

All the analyses have been done triplicate and the table
values were expressed as mean * standard deviation.
Different deviations were tested by Analysis of Variance
(ANOVA). The P value was considered significant at
p<0.05. The area under the glycaemia (having eaten
nothing) curve is chose as base line. To compare dates
effect on arterial blood pressure, we got rescue from t-test
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of student with the p 5% and 99.9% from solver software
STATISTICA (Version 6.1).

3. Results and Discussion

3.1 Biochemical Characteristics of the Three

Varieties of Dates

The components of studied dates are displayed in Table 1,
the three varieties match the good conservation compared
with the recommendation for dates which must not be
over 26% of the varieties of cane sugar and 30% for the
varieties of invert sugar”; which confers good saleable
value. Sugars constitute the major part of fresh fruit;
they vary up to 71% for Deglet Noor, 58.6% for Tinissine
and 60% for H’'mira; which allot a great energetic value.
The same observations on the variability of sugars rates
between 60% and 80% have been made for other varieties
of Algerian dates®. The strongest concentration of
reducing sugars 58% (p=0.002) is available in the H'mira
variety versus 42.2% in Deglet Noor which is significantly
(p<0.001) rich in sucrose. The insoluble fibers don’t
vary significantly between the three varieties; contrary
to soluble fibers which are more important (p<0.05) in
H’mira. Besides, the results for soluble fiber content of
the three varieties (Table 1) match with other studies
which report rates around 5.16 and 6.68%’. The proteins
level is higher (0.05) in Deglet Noor. Although the three
varieties of dates are poor in sodium, they were rich for
potassium and magnesium, coherent results comparing
with literature from whatever the geographic origin®-*°.
According to the USDA’s National Nutrient Database for
standard reference release 25, the dates have tenor higher
for potassium than other common fruits or legumes
consumed in the USA. The concentration of last two trace
element (K* and Mg**) were more balanced (p<0.05) in
Tinissine.

Deglet Noor Tinissine H’mira

Figure 1. Pictures of the three varieties of date.
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Table 1. Biochemical component (%) of three varieties
H’mira, Deglet Noor and Tinissine

Table 2. Characteristics of different phytochemical
substances

H’mira Deglet Tinissine Bread
Noor

Glucose 29.2+41.2°  21.2+0.8° 27.3+0.21° Sugars
Fructose 28+0.8*  21.6+0.7°  27+0.1°
Reducing 58.9+0.1° 43.2+0.17° 56.13+1* 5510
sugars
Sucrose 1.2+0.09°  28.1+0.1° 1.8+0.05°
Insoluble fibers  6.2+0.05*  7.7+0.12*  6.5+0.9°
Soluble fibers 7.6+0.17°  55+0.04°  6+0.01° 3.10
Proteins 2.5+0.17° 1.52+0.09° 1.9+0.24* 9.00
Ashes 1.97+0.01* 1.7+0.01* 2+0.09*
Lipids 0.63+0.11* 0.59+0,14* 0.61+0.2* 0.31
Water content  21.6+ 0.02*  24+0.09* 22.6+0.02*
Potassium 824+9* 665+8.4°>  916.5%5.8°
mg/100g
Magnesium 452+2*  36.1+0.18> 65.9+0.82°
mg/100g

Different uppercase superscript letters in the same lines represent
statistically significant data at 5% (p<0.05).

The sodium content doesn’t reach threshold detection
rate for H'mira and Tinissine, 0.19+0.01mg/100g for
Deglet Noor.

3.2 Phytochemical Characteristics of the

Three Varieties of Dates

The results of phytochemical substance detection, content
of polyphenols and flavonoids in the Table 2, display for the
three varieties neat positive total polyphenols, flavonoids
and tannins. The content of total polyphenols in the three
varieties ranged between 219.75-401 mg GAE/100g FW is
high (Table 2); other studies on the Algerian dates report
higher values, 510 mg GAE/100g of extract from Deglet
Noor’' and very low value 6.73 mg GAE/100g FW for
the same variety®. The flavonoids content for the three
varieties does not deviate significantly.

H’mira  DegletNoor Tinissine
Alcaloids + + R
Koumarines ++ ++ ++
Polyphenols ++ +++ +++
Tannins +++ ++ +++
Flavonoids +++ +++ ++
Polyphenols (mg 219.75 £ 3262+09 4011
GAE/100g of extract) 1.1

Flavonoides (mg 1.98+0.6 2.1£0.1 2.740.65

QE/100g of extract)
-+ Absence, +++: very rich,++: moderately rich, +: presence in small
quantities.

3.3 Glycemic Index for the Three Varieties of
Dates

The evolution of glycaemia, after date ingestion, is
compared to control glucose (Figure 2). The curves
illustrate the low acclivity of blood glucose rate. This
outcome of GI confirms low glycemic index (55 or less),
according to the recommended clustering by Brand-Miller
et al.®% 44.34+2, 48+1.98 and 52.35+3.20 for Tinnisine,
H’mira and Deglet Noor respectively, in conformity with
those which have been found for the varieties from
Emirat, Khalas and Bo Ma’an where the GI were 35.5 and
49.7 respectively*,

The variety Khalas added in yogurt figured out 35.5%, and
Farad, Lulu, Bo Maan, Dabbas and Khalas showed GIs
of 54, 53.50 + 8.60, 46.30 + 7.10, 49.10 + 3.60 and 55.10
+ 7.70 respectively®. The three varieties of Oman’s dates
have observed GI between 47.60 and 57.7%. The low GI
of dates may be attributed, in some extent on the high
level of fructose, nevertheless for Hmira and Tinissine. A
study has argued that natural fructose from fruits has a
low GI; 23 due to its hepatic metabolism?. It has also been

16 —+— glucose ol —+— glucos
1,5 I —=— Tinissine 16 4 —glucose 1.5 I #— Hmira
:;,7].4 :[ I = 15 I —=— Deglet Noor TH I I
23 ooy 27
%‘I:: I . I Eo 1.3 } %’Dl__z | % I
21 /F 4 g2 I i 21 1
Yy L a4 3 Ny [
0o ¥ _ By o ¥ % ST S L
& » \;9 \)‘7 \,,@ \,/cga \4\"9 0,9t=0 t=15 =30 t=l45 t=60 t=§0 =120 & \//\"’ \//"9 \/k“" \,)sb S P

time(mn)

time (mn)

Figure 2. Kinetics of average glycaemia from the ten subjects (by t=0)), on standard glucose and test dates.
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reported, there is a negative correlation between fructose
and the values of dates’ GI*’ and on the other hand the
important tenor of soluble alimentary fiber slows down
digestion and absorption of glucose moderating therefore
postprandial glycaemia® as it has been demonstrated that
the alimentary fiber tenor is significantly correlated with
GI of aliments*. An alimentation poor in GI can drop
the risk of cardiovascular diseases, because of it allow
to improve the body weight and to lower hemoglobin
glycation and LDL rate*!.

Besides, other studies on the dates have reported high
GI, a GI tested with gestational female diabetes a mean
of 61.1*, a GI for Australians dried dates had a mean of
103*. Until to date the determination of the GI of aliments
are suffering of variability by either the intrinsic factors
of ailments such the exact composition - origin, variety
and experimental artifacts or intra-individual glycaemia
response variations, which are responsible of different
GI for a unique aliment*. None anomaly was detected
during this study. The coherence of data is conformed to a
coeflicient of variance below the threshold established by
the ISO (<30%).

3.4 Evaluation of Satiety

The evaluation of appetite feeling with VAS is presented
from Figure 3 to 6. One can remark (Figure 3) that the
hunger is significantly lower after dates eating compared
to bread (P=0.02) at 120mn. The dates have been
associated with a significant increase of measured values
of repletion than bread’s at 60, 90 and 120 min (Figure 4).
The Figures 5 and 6 display the desire to eat and alimentary
consumption expectation; no significant difference is
observed across the four conditions for the two appetite
sensation. Within the Table 3, 0-120mn AUC for all
appetite sensation tends to be lower with dates for desire
to eat, hunger, alimentary consumption expectation and
higher for repletion. All of these observations confirm the
results of many conducted studies, over healthy subjects;
who report that the aliments at low GI act on hunger from
2 to 6h after their ingestion and lead to repletion**. Pair
wise, the high sweetening potential of fructose in relation
to glucose induces satiety*. The dates by their important
tenor in alimentary fibers may affect the satiety. As
previously argued, the fiber has the potential to slow
down gastric emptying and nutrient absorption; since
this is related to aliment viscosity in the gut tract’. As
it has been demonstrated a positive correlation between
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aliment viscosity in stomach, the slowing down of gastric
emptying and the sensation of repletion from human

exists*,
75 ——bread
20 | —&— Tinissine
—&—HMira

£6s
5 —¥—Deglet
e Noor

55

50 4 . .

t=0 t=30 =60 =90  t=120
time mn

Figure 3. Change in the sensation of hunger as assessed
by visual analog scale, before and after consumption of
each date and bread. Each data point represents the mean
of all self-assessment scores at each point.
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Figure 4. Change in the sensation of fullness as assessed
by visual analog scale, before and after consumption of
each date and bread. Each data point represents the mean
of all self-assessment scores at each point.
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Figure 5. Change in the sensation of desire to eat as assessed
by visual analog scale, before and after consumption of each
date and bread. Each data point represents the mean of all self-
assessment scores at each point.
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Table 3. Between-group comparisons for area under the curve; AUC0-120 (mmxmin) for each appetite sensation
obtained by Visual Analog Scale (VAS)
Bread Tinissine H’mira DegletNoor p
Hunger 11055+3316,50 9810+2452,50 9870+2170,22 9900+2403,70 0,98
Fullness 6510+1492,20 8895+2045,85 8700+2001 8520+2257,10 0,90
Desire to eat 11205+3585,60 10545+2636,25 10710+2945,45 10755+3000,21 0,70
Prospective food comsumption 12705+4319,70 11605+3248,45 11303+3390,70  11780+3270,30 0,81

—#—bread

—&—Tinissine
HMira

—#— Deglet Hoor

prospective mm

t=0 t=30 =60 t=00 t=120
timemn

Figure 6. Change in the sensation of prospective of food
consumption as assessed by visual analog scale, before and
after consumption of each date and bread. Each data point
represents the mean of all self-assessment scores at each
point.

3.5 The Effects on Arterial Blood Pressure

The results of PAS and PAD from hyper and normotensive
subjects are wrapped up in the Tables 4 and 5. A significant
antihypertensive effect at the systolic and diastolic
pressures levels are observed secondarily to each variety

of dates ingestion during 21 days. This effect is more
majored when it is question of hypertensive individuals,
where a significant (p<0.001) drop of PAS is about 9+2
mmHg, 8.7+2.1 mmHg and 13.1+1.67 mmHg for H'mira,
Deglet Noor and Tinissine respectively. The hypotensive
issue of the dates is more marked for the PAD: it’s denoted
by a decrease (p<0.001) of 13+3 mmHg, 12.94+3 mmHg
and 15.57+3.19) mmHg for the three precedent listed
varieties respectively.

We observed a decrease of the arterial pressure in
both the genders. Many works have reported that the
content in dates (Na*, K*, Mg®") can potentially affect
the arterial tension®. The supply in K* and Mg** coupled
with a low amount of Na* is often efficient and effective
treatment compared to an antihypertensive medicine®.
This explains the hypotensive effect of our three varieties
on the one hand and on the other hand, the decrease
in pressure, greater for Tinissine (rich in potassium and
poor in sodium) (Table 1). The tannins and flavonoids
are recognized for their properties to raise the resistance
of capillary, vein tone. They have inhibition activities

Table 4. PAS and PAD before and after consumption of dates in hypertensive subjects

PAS mm Hg PAD mm Hg
Before ingestion of date ~ After ingestion of date ~ Before ingestion of date ~ After ingestion of date
All subjects 140.58+1.88 131.5£2.11** 91.83+1.91 78.40+2**
£ Women 140£1.66 130.5£2.07** 92.83+2 79.16£1.63**
"§ Men 141.16+2 132.49£1.76** 90.83+1.94 77.66£2**
NS NS NS NS
5 All subjects 140.41+1.7 131.7£1.53** 91.35+2 78.41£2%*
% Women 140.87+1.49 131.5+£1.69** 92.20+£1.98 78.5£1.7**
%0 Men 139.55+1.52 131.88+1.45%* 90.55+1.66 78.33£1.82**
& NS NS NS NS
All subjects 142.10+1.68 129.37 £2.10** 90.17+1.78 75.12 £0.99 **
-§ Women 142.23+1.61 128.76£1.56** 91.01+1.89 74.38+0.73**
E Men 142.01+1.09 130.01+1.66** 89.35+2.1 75.64+0.93**
NS NS NS NS

**Significant deviation between before and after dates consumption p<0.001 No Significant (NS) deviation between the two sexes
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Table 5. PAS and PAD before and after date’s consumption from normotensive subjects

PAS mm Hg PAD mm Hg
Before ingestion of date ~ After ingestion of date ~ Before ingestion of date  After ingestion of date
All subjects 117.50+0.90 111.10+0.50% 75.10+0.42 67.3+0.87**
S Women 116.33%0.78 109.81+0.37* 74.9+0.22 66.43*+0.39
"§ Men 118.60+0.55 112.36+0.44* 75.32+0.54 68.17*%0.67
NS NS NS NS
5 All subjects 122+1 118+1.10 76.06+0.52 72.4+0.67
% Women 121.98+0.86 117.09+1.03 75.86+0.45 72.02+0.80
%0 Men 122.10+0.76 119+1 75.09+0.34 72.30£0.70
~ NS NS NS NS
o All subjects 116.68+1.20 109.60+0.99* 74.76+0.56 71.5£0.78
§ Women 116.1+1 109.03 +0.79* 74.01+0.52 69.87 £0.97*
:E Men 116.65+0.95 110+0.77* 74.70+0.44 73.13+0.64
NS NS NS NS

**Significant deviation between before and after dates consumption p<0.001 No Significant (NS) deviation between the two sexes

of decarboxylase, elastase and angiotensin conversion
enzyme®. Polyphenols by their antioxidant property
are implied in the fight against atherosclerosis and the
cancers which are favorable factors for hypertension®.
The presence of these last in the dates renders them
beneficial for hypertensive treatment®.

4. Conclusions

The results gained already enable us to note that dates,
like fruits (with strong nutritional interest), present a
low glycemic index and ensure the sugar hemostasis
is maintained. It is reminded that the control of low
GI regimen is useful for the primary prevention to
decrease diabetes prevalence™, as we can easily reach the
satisfactory level of satiety by eating less. This study could
be interest for the prevention and treatment of grade 1
arterial hypertension. It will be interesting to pursue this
study by treating subjects with advanced hypertension
and to document the different components of dates whose
benefits don’t cease to be demonstrated.
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