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Abstract:

The present study aimed to investigate the nut@tioalue of palm
heart and its nutritional effect on experimentakras a functional food.
Chemical composition and mineral contents were rogeted. The
biological experiment proceeded on fifteen ratsddid into three groups
(n=5 each), the first group was fed a basal dmeet,second group was fed a
basal diet containing 5% palm heart powder ancthivd group was fed a
basal diet containing 10% of palm heart powdereight weeks. At the end
of the experiment blood samples were collected andlyzed. Results
revealed that regular consumption of a diet comgipalm heart caused a
significant decrease in the consumed amount anghivgain, significantly
increased HGB level and revealed normal RBC, PLYML and WBC
levels. Rats fed on a diet containing palm heaft l¥howed significant
decreases in fasting blood sugar and HbA1C lewdls,, AST and ALP
levels and TC, TG, LDL, VLDL and Al levels, whereaermal levels of
HDL were observed. Feeding rats on a palm heart significantly
increased TP and ALB levels, where no significaiffecences in G and
ALB/G levels). Feeding rats on palm heart (5%) d0%) significantly
decreased MDA levels and increased SOD and GSHsleRats fed on a
diet containing palm heart (5%) or (10%) had anificant decrease in
serum creatinine, urea and uric acid. It could emmmended to consider
Palm heart as a functional food for its nutritiomalue besides the observed
normal and enhancing effects on the biological patars and applying
palm heart plant to the daily diet.

Key words: Palm products, blood glucose, HbAlc, ALT, MDA,
creatinine.
1. INTRODUCTION

Date palms are perennial, evergreen, monocotylagoptants from
the Palmaceae family. They are characterized by their high prcidity,
low production costs, and high nutritional value tbieir fruits when
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compared to other crops. The desert environmethenArab countries is
one of the most suitable environments for palm ¢gnoand fruiting. Date
palm cultivation is widespread in most governoraté€gypt, and this is
aided by the ability of this tree to withstand vagy natural conditions,
whether in terms of temperature, rainfall, or deittility. Palms are also
considered economic trees due to their continuedymtion for many years
and the use of every part of them, whether in foodraft industries or even
fodder(Siraj EI-Din, 2021). Date palm, or what is called Balah in Egypt, is
one of the important economic crops in Egypt. Dezehlocal varieties fall
under the three groups of palm trees: soft, segiaird dry, due to the wide
range of temperatures in Egypt. Therefore, the Egypclimate is suitable
for all types of palm trees. Egypt cultivates mtiven 15 million palm trees,
and Egypt leads the world in date production, watbproximately 1.7
million tons of dates annualfAbu Al Saud et al., 2020) The heart of the
date palm tre@hoenix dactylifera L is known as the jumgGhalib, 2004)
The jumar is the central upper part of the growo of the perennial palm
tree. It is a newly formed tissue, ivory white iolar, fragile and sweet in
taste, weighing more than a kilogram. Its flavomagns for two weeks,
provided that it is wrapped in plastic bags andgefated immediately after
harvest. The jumar plant is classified of frestepared and manufactured
vegetables. It can be divided into three parts:bése, the cylinder and the
free top, all of which are ediblébfahim and Khalif, 2010). The jumar can
be eaten directly fresh, used in salads, or cut smiall pieces and cooked
(Masoomehet al., 2013).The palm heart works to prevent anemia because
it is rich in iron and contains vitamin A. It alsontains calcium and fibers
that improve the work of the digestive system, \Whicevents constipation
and indigestion and helps to excrete toxins outs$iae body(Salvi and
Katewa 2014).

Functional foods contain compounds that may mingmithe
likelihood of certain diseases or otherwise optartieealth. These particular
ingredients can be introduced through fortificat@mnenrichment, or they
can be found naturally in functional foods. Soyteno, phytoestrogens,
dietary fiber, fatty acids, isothiocyanates, camotds, flavonoids, phenolic
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acids, plant stanols and sterols, and pre-and qiiobi are among the
functional component typesAl Saqga, 202). It has biologically active
components that are linked to physiological heatlvantages for the
prevention and treatment of long-term conditionee litype 2 diabetes
(Alkhatib et al., 2017. Half of the calories that humans eat come from
cereal grains. They also include significant chetsichat are good for
health. The global food market has seen the emeegeha wide range of
novel dietary products generated from cereal gransecent years. To
create a wide range of nutritious dietary produttst improve human
physical fithess, special breeding programs haea teunched for both the
primary sources of staple foods, such as oatsgyasbrghum, etc., with the
goal of cultivars suitable for these new produtisskutov and khlestkina
2021) High-fiber ingredients exhibit many propertiesatthnfluence the
physiological functions of foodd\ang et al., 20029. The main aim of the
present study was to investigate the nutritiondlevaf palm heart and its
nutritional effect on experimental rats as a fumedl food.

2. MATERIALS AND METHODS
2.1. Materials:

Palm heart Phoenix dactylifera, var., zaghloul) was obtained from
local market of Alexandria city, EgypEifteen male albino ratsSfrague
dawely) weighing (150+£10 g) were obtained from AgricuiuiResearch
Center, Giza, Egypt. All the biological experimdnfaocedures were
applied in accordance with ethical committee guiged and permission of
Mansoura Universitydode No.34 — 7/2022The basal diet was constructed
according to the formula given INRC (1995.

2.2. Methods:
2.21. Preparation of palm heart

Palm heart was washed well under running tap wkteremove
impurities and then dried with blotting paper. Afthat it was granted and
laid out to dry in the shade on a solid surfacectmmtinuous twelve hours
then it was dried in an air oven at 50 °C. Finatlyied palm heart was
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milled to obtain a fine palm heart powder (PHP) eithiwas kept in
polyethylene bags in the freezer until used.

2.2.2. Experimental design

Fifteen adult male Sorague Dawely) albino rats were housed in
stainless steel cages with wire mesh bottoms andtan@ed in temperature
and humidity control with normal light / dark cyclgll rats were allowed to
free access drinking water and basal diet for seays for adjustment to
the laboratory environment. Then, rats were diviohéd three groups (each
of 5 rats) and for 8 weeks received the following:

e Group (1) Normal group: received basal diet for 8 weeks.

e Group (2): (5% PHP), fed palm heart as a powder (5% of basal diet
weight).

e Group (3) :(10%PHP), fed palm heart as a powder (10% of basal diet
weight)

At the end of the experiment period, rats wereiedrunder ether
anesthesia, and blood samples were collected folfpa 12-hour fast from
food, blood samples were collected from each rdtdavided into two parts,
first one will be analyzed as whole blood placedéperinized tubes. The
other part was received into clean, dry centrifugges, allowed to clot at
room temperature, and then spun at 5000 rpm fanitOto collect serum,
according toDrury and Wallington (1980). Up until they were employed
for biochemical studies, the samples were storeddeep freezer at -180°C.

2.2.3.Chemical composition:

-Determination of moisture, protein, ash, crude filer, and fat
according to theAssociation of Official Analytical Chemists (AOAC
2000) standards. The following equation was used to utaile the
carbohydrate by difference.

-Determination of minerals contentwas determined according to
(Bettinelli et al., 2000)
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2.2.4. Biological nutritional parameters:

According toChapman et al. (1959),feed intake (gm) was assessed
every day, and rats weights (gm) were recorded lyegdlring the study
period (eight weeks). The following equations wesed to calculate body
weight gain and feed efficiency ratio:

- Body Weight Gain=final weight(g)—intial weight(g)
final weight(g)- intial weight(g)
intial weight(g)

- Feed Efficiency Ratio(FER) = weight gain (g)+ experiment
days/Feed intake(Q)

x100

- BWG(%)=

2.2.5. Biochemical analysis:
- Hematological analysis. Hematological parameters such as LYM,
RBC, WBC, platelet count, and HGB accordingAdi et al., 2020Q.

- Fasting blood sugar (FBS) was carried out colorimetrically according
to the method ofTinder (1969). Hemoglobin Alc(HbA1C) was
determined according the method\idyak and Pattabiraman (1981).

- Liver function:

e The activity of serum aspartate aminotransferasgTjfand alanine
aminotransferase (ALT) enzymes were chemically nnems to
assess liver function utilizing the procedure mettl byBurtis et al.
(1999).

e According toLowry et al. (1951) the activity of serum total protein
(TP) concentrations was assessed.

e Serum albumin was evaluation utilization the metlmdddoumas
and Biggs (1971)

e Serum globulin value was calculated by subtradiiregalbumin from
total proteins accordance @oles (1974)

- Lipid profile:

e Triglycerides (TG) and total cholesterol (TC) wechemically
determined using specific diagnostic kits accordimaghe methods
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described byFassati and Prencipe (1982andAllain et al. (1974,
respectively.

e High-density lipoprotein (HDL) were determined according to
Lopeset al. (1977).

e DL and VLDLc were estimated utilising the method of
Friedewald et al. (1972)

e LDLc = Total cholesterol - (HDg + VLDL )
e VLDLc=TG/5

e Atherogenic index (Al) was calculated accordingthie formula of
Kikuchi-Hayakawa et al. (1998)

Atherogenic index= (LDL¢ + VLDL¢) / HDLc
- Antioxidant activity
Malondialdehyde (MDA) have been measured using rtteghod
outlined byMistura and Midora (1987).
- Renal function:
e Creatinine, Urea and uric acid, were measured usiagprocedures

outlined byMalhotra (2003), Fassatiet al. (1980), and Bartelset
al. (1972),respectively

e Glutathione peroxidase (GPx): GSH-Px was measucedrding to
the method oGrosset al. (1967) and Necheleat al. (1968)

e Superoxide dismutase (SOD): utilising the techniguesented by
Nandi and Chatterjee (1988) the pyrogallol auto-oxidation method
is employed to determine SOD

2.2.6. Statistical analysis:

The average comparison Ducan Multiple Range wasatse0.05,
and the results were expressed using the averagesdard deviation (n =
3) and ANOVA variance analysi®@ncan, 1959. All statistical processing
was done using the Statistical Package for Soci@n8e (SPSS, V21.0) for
Windows (SPSS, Inc., Chicago, IL, USA).
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3.RESULTS AND DISCUSSION
3.1. Proximate chemical composition of palm heartgwder:

Data presented in Table (1) and Figure (1) show dhemical
composition included moisture, protein, fat, ash¢arbohydrates and fibers
of palm heart powder. Results show that fresh paleart recorded
92.93+0.14%, 1.6+0.06% ,0.33+0.04%, 0.42+0.06%,2#40715% and
0.57+0.06% for moisture, protein, fat, ash carbohies and fibers for
respectively. There were general agreement ddige et al. (1997)who
reported that the palm heart consists of 88.4 m@st2.8 protein, 2.2 fat,
1.2 ash, 4.0 Carbohydrates, 1.1 Fiber (g/100 ggo Mostafa (2024)found
that the chemical composition of the palm hedt dactylifera, var.,
Zaghloul) after oven drying at 50°C contained 8.7#%isture, 23.08%
protein, 3.73% ash, 0.56% fat, 5.50% fiber, an@%% carbohydrates.

In Brazil, Shakeret al. (2011)stated that the chemical composition
of the heart (jumar) of (barben) date palm. Thecgatages of moisture,
protein, fat, fiber, carbohydrates total ash (skdwnd insoluble) were 84.2,
0.93, 1.7, 2.4, 9.24 ,1.56 (0.60 and 0.96) respelgti Also, Salvi and
Katewa (2014)said that the palm heart Bhoenix sylvestris showed high
amount of carbohydrate (11.63%), crude protein 9@%), crude fiber
(3.24%), crude lipid (2%) and small amount of akR%o).

Table (1): Proximate chemical composition of palm éart powder g/100g WW.

Sample Moisture | Protein Fat Ash Carbohydrates | Fibers

Palm Heart | 92.93+0.14 1.6+0.06| 0.33+0.04| 0.42+0.06] 4.72+0.15 0.57+0.0%

Results are presented as means +SD

3.2. Minerals content of palm heart powder:

Minerals content including calcium (Ca),potassiuf),ifragnesium
(Mg),sodium (Na), manganese (Mn), zinc(Zn), irore)(Fchromium (Cr),
barium (Ba), vanadium (V) and copper (Cu) for pdieart powder are
represented in Table (2). Results show that palnartheontained
457.40+2.23mg/100g Ca, 1736.00+3.53 mg/100g K, @&3B.02 mg/100g

Mg, 258.90+4.65 mg/100g Na, 3.17+0.04 mg/100g Mm.13+0.99
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mg/100g Zn, 9.70+£0.09 mg/100g Fe, 0.162+0.028 niggi0r, 0.266+0.004
mg/100g Ba , 0.563+0.006 mg/100g V and 2.23+£0.12161Qy Cu. Almost
the same minerals were detected in palm heart gsnagl recorded l&alvi
and Katewa (2014)who stated that the quantitative determination of
Calcium (114.0 mg/100 g), Magnesium (80 mg/100Rptassium (337.6
mg/100 g), Phosphorus (94.0 mg/100 g), Sodium (ingBLO0 g), Copper
(0.159 mg/100 gm), Zinc (0.79 mg/100 g) and Iror8 (tg/100 g) in the
palm heartWhile, Shaker et al. (2011)stated that the palm heart mineral
content which included Ca, Na, K, Mg, P, Fe, Zn &wwere:0.10, 0.41,
0.57gm/100gm and 0.05% and 817, 20.0, 10.0 and gil@Agm,
respectively. Al-Gorany (2019) stated thatthe minerals in palm heart
include phosphorus (68.0 g / 100 g) sodium (4.172@0 g) iron (3.5 g/ 100
g) copper (0.086 g / 100 g) calcium (110.0 g / g§dp@inc (1.38 g / 100 Q)
magnesium (63.0 g / 100 g), manganese (0.61 g §)L00

Table (2): Minerals content of palm heart powder.

Minerals (mg/1009) Minerals (mg/lOOgﬂ
Na 258.90+4.65 Cu 2.23+0.12
Zn 24.13+0.99 Cr 0.162+0.028
K 1736.00+3.53 Ca 457.40+2.23)
Mn 3.17+0.04 Ba 0.266+0.004]
Mg 459.00+3.02 V 0.563+0.006]
Fe 9.70+0.09

Results are presented as means +SD
Ca: Calcium; K: Potassium; Mg: Magnesium; Na: Sodivn: Manganese; Zn:
Zinc; Fe: Iron; Cr: Chromium; Ba: Barium; V: Vanadi; Cu: Copper.

3.3. Effect of feeding diet containing palm heart pwder on body weight
gain, feed intake and feed efficiency ratio (FER) experimental rats.

Data presented in Table (3) showed the mean valuegial weight
(9), final weight (g), weight gain (%), feed intalend feed efficiency ratio
(FER) of normal control (-ve), 5% palm heart powdest (5%PHP) and
10% palm heart powder diet (10% PHP) rat groups f@sults of final

T
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weight(g), weight gain (g), weight gain (%), feedake, and feed efficiency
ratio (FER) revealed that rats group (5% PHP) slaosvgnificant decreases
which recorded the values 216.80+5.5¢, 89.00+2.92¢,
69.66+2.28%,17.92+0.64 and 0.089+0.002, respegtivilso rats group
(10%PHP) showed significant decreases which scotieel values
201.20+4.21g, 74.60+2.70g, 58.97c+2.87%, 16.90+(Ad 0.079+0.003
for final weight(g), weight gain (g), weight gaifo], feed intake, and feed
efficiency ratio, respectively. Compared to the tooingroup (-ve) which
recorded 237.00+7.21g, 109.00+5.15g, 85.20+4.34%,08t0.86 and
0.102+0.004 for final weight(g), weight gain (g)emght gain (%), feed
intake, and feed efficiency ratio respectively, Althe (10%PHP) group
showed significant decreases in the mentioned peteas in comparing
with (5%PHP) group. In accordanddgarni et al. (2019)reported that the
rat groups fed with low date pulp extracts conadians (25 mg/kg body
weight) showed negligible differences in food irdakom the control
groups; however, rats fed with higher date pulp extracts concentrations (50
and 100 mg/kg body weight) showed lower food intékan the control
groups, likely as a result of the phenolic compaireffect on the rats'
appetite.

Table (3): Effect of feeding diet containing palm kart powder on body weight
gain, feed intake and feed efficiency ratio (FER experimental rats

Parameters Initial Weight | Final Weight Weight Weight Feed Feed Efficiency
Groups (9) (9) Gain () gain% Intake ratio
Normal 128.00 237.06 109.06 85.2¢ 19.08 0.102
group +4.06 +7.21 +5.15 +4.34 +0.86 +0.004
127.86 216.80 89.00 69.66 17.92 0.089
5% PHP
+3.63 15.50 12.92 1+2.28 +0.64 +0.002
126.66 201.20 74.60 58.97 16.90 0.07¢
10%PHP
+3.51 +4.21 +2.70 +2.87 +0.51 +0.003
LSD at 0.05 n.s 4.32 491 4.98 0.31 0.005

PHP: Palm heart powder. Results are presented assasSD

(n=5 for each group).

The values in each column with different superddetiers (a-d) indicated significant change <9 95.

{ 189)
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3.4. Effect of feeding diet containing palm heart pwder on
hematological analysis in experimental rats.

The statistical data in Table (4) represented thed HBlood
Cell (RBC), Hemoglobin (HGB), White blood cells (W}
Lymphocytes (LYM),) and Platelet count (PLT) valued normal
control (-ve), 5% palm heart powder diet (5%PHP)X at0% palm
heart powder diet (10% PHP) rat groups. The restdigealed that
there were no significant differences between nbrmgroup,
(5%PHP) group and (10% PHP) group in RBC, WBC, LYand
PLT wvalues. These data were 8.40+0.39, 8.42+0.51d an
8.64+0.59x106/UL for RBC; 12.96+3.31, 15.98+2.82 and
12.42+£3.13x103/UL  for WBC;  70.984£5.22, 69.60+5.11 and
69.34+5.94x103/UL for LYM and 642.20+106.9, 610.802.07
and 750.00+110.81x103/UL for PLT, respectively. Ador
hemoglobin (HGB), there was significant increase (k0%PHP) rats
group (16.28+0.69 g/dL) as compared to the normedug (-ve).
While there were no significant differences betwe¢b% PHP)
group and (-ve) group and the same for (5% PHPumrand (10%
PHP) group. According tdBashandy et al., (2018), rats pre-treated
with date extract at a dose of (1) g/kg/day for tweeks in addition
to the dose of (6.8) mg/kg, 3.4 mg/kg) of methomyth date extract
at a dose of (1) g/kg/day for two weeks showed gnicant
increase in the number of red blood cells, hemaglatbncentration,
hematocrit, platelet count, and white blood cellsmpared to the
group poisoned with a dose of (6.8) mg/kg, 3.4 @t methomyl.
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Table (4): Effect of feeding diet containing palm kart powder on
hematological analysis in experimental rats

Parameters RBC HGB WBC LYM PLT
Groups 10°/UL g/dL 10%UL 10%UL 10%UL

Normal group | 8.4%0.39 | 15.58:0.53 | 12.9&:3.31 | 70.985.22 642.28:106.9

5% PHP 8.420.51 | 15.92%0.50 | 15.98:2.82 | 69.6@4+5.11 | 610.88:112.07

10%PHP 8.6%40.59 | 16.28t0.69 | 12.423.13 | 69.345.94 | 750.08:110.81

LSD at 0.05 n.s 0.41 n.s n.s n.s

PHP: Palm heart powder Results are presented asm8&n(n=5 for each group). The values in each
column with different superscript letters (a-d)igated significant change at@05. RBC: Red blood Cell;
HGB: Hemoglobin; WBC: White blood cells; LYM: Lymphao®g; PLT: Platelet count.

3.5. Effect of feeding diet containing palm heart pwder on fasting
blood sugar and hemoglobin Alc (HbA1C) in experimetal rats

Data concerning the fasting blood sugar (FBS) arddglobin A1C
(HbA1C) levels of normal control (-ve), 5% palm heg@owder diet
(5%PHP) and 10% palm heart powder diet (10% PHP)graups are
showed in Table (5). Results show that the normabum (-ve) and (5%
PHP) rat groups had no significant differencesastihg blood sugar and
HbA1C which scored 91.00+14.33 mg/dl and 4.10+0.38#mormal group
(-ve), and 82.20£11.95 mg/dl and 3.84+0.36% for P3¥). Meanwhile
rats group which fed on diet containing 5% palmrhéad no significant
difference in fasting blood sugar and HbA1C lewsmpared to (10% PHP)
rats group which scored 75.80+9.73 mg/dl and 3.6838%, respectively. In
contrary, results indicated that there was a sicamt decrease in fasting
blood sugar and HbA1C in rats group fed on diet&@iomg 10% palm heart
powder comparing to normal group (-ve). There wasegal agreement in
blood glucose reduction by the consumption of phkart as reported by
Elhassaneeret al. (2020),who stated that the experimental diet containing
5% and 7% palm pith reduced blood glucose levieisthe same trend

Masmoudi-alloucheet al. (2016),proved that extracts from dates seeds can

impede the functions of pancreatic lipase andmylase. When the-
amylase enzyme is suppressed, starch digestiompsded, which results in

C1o0)
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decreased absorption. The purpose of the lipasgrenis to break down fat

in order to prevent the body from absorbing fataligites can be avoided if
the absorption process is slowed down. Blood sleyaals also fall. Also,
Abdallaha et al. (2015) stated that phenolic substances, natural
antioxidants, and dietary fiber can be found iredaBy suppressing the
amylase, pancreatic glucosidase, and lipase enzymes, mending pancreati
cells, reducing lipid peroxidation in the cell merae, and fighting the
oxidation of free radicals, phenolic substanceshaui-diabetic properties.
As the dosage of dates increases, blood glucosés|kkewise drop.

Table (5): Effect of feeding diet containing palm kart powder on fasting
blood sugar and hemoglobin Alc (HbALC) in experimetal rats

Parameters
FBS (mg/dl) HBALC (%)
Groups
Normal 91.66+14.33 4.16+0.33
5% PHP 82.28+11.95 3.8%°+0.36
10%PHP 75.8%9.73 3.68+0.28
LSD at 0.05 10.98 0.26

PHP: Palm heart powder Results are presented asm&®D (n=5 for each group). The
values in each column with different superscriftels (a-d) indicated significant change|ft
p<0.05. FBS: Fasting blood sugar; HbA1C: Hemoglobin A1C.

3.6. Effect of feeding diet containing palm heart pwder on serum
alanine aminotransferase (ALT), aspartate amino trasferase (AST)
and alkaline phosphatase (ALP) enzymes in experiméal rats.

Table (6) revealed the effect of feeding a diettaming palm heart
on alanine aminotransferase (ALT), aspartate amaneferase (AST) and
alkaline phosphatase (ALP) levels of normal confrek), 5% palm heart
powder diet (5%PHP) and 10% palm heart powder (680 PHP) rat
groups. Results show that the normal group (-ve) &%PHP) rats group
had no significant differences in ALT, AST and ALFhich scored
38.0045.48, 175.20+2.66 and 368.80+19.49 U/L farmad group (-ve), and
33.20+6.14, 156.80+28.1 and 350.40+ 25.0 U/L foPoP3HP) group.

Meanwhile rats group which fed on diet containifg palm heart had no

C 1o
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significant difference in ALT, AST and ALP levelomparing to (10%
PHP) rats group which scored 30.80+6.46, 140.80886nd 336.40+24.32
U/L, respectively. The results were in accordandd wl-Gorany (2019)
who stated thatreatment with a dose of 500 mg/kg of cold crudeeags
extract of the Jumar plant through oral adminigiraied to a significant
decrease in the levels of both the AST and ALT eres/ But in contrary,
there were a significant increase in the leveldhaf ALP enzyme in the
blood serum of healthy adult male rats comparedh wie control group.
Chaira et al. (2007)stated that the levels of AST and ALT are sigaifitty
reduced by the palmito plant's cold crude aqueatra@. These declines as
a result of the antioxidants in the plant extract.

Table (6): Effect of feeding diet containing palm kart powder on serum
alanine aminotransferase (ALT), aspartate amino trasferase (AST) and
alkaline phosphatase (ALP) enzymes in experimentats.

Parameters
Groups ALT (U/L) AST (U/L) ALP (U/L)
Normal 38.06+5.48 175.28¢2.66 368.88:19.49
5% PHP 33.2t9+6.14 156.88P+28.19 350.4%+25.00
10%PHP 30.8:6.46 140.88+26.08 336.40:24.32
LSD at 0.05 5.21 25.34 21.91

PHP: Palm heart powder Results are presented asm&®  (n=5 for each
group). The values in each column with differergesscript letters (a-d) indicateq
significant change atg0.05. ALT :Alanine aminotransferase ; AST :Aspartate
aminotransferase ; AIP : alkaline phosphatase.

3.7. Effect of feeding diet containing palm heart pwder on blood lipid
profile in experimental rats.

The results of lipid profile; total cholesterol (Y,CTriglycerides
(TG), high density lipoprotein cholesterol (HDL-&w density lipoprotein
cholesterol (LDL-c), very low-density lipoproteirhalesterol (VLDL. c)
and atherogenic index (Al) in normal control (-vé€%PHP) and (10%
PHP) rat groups were showed in Table (7). The teselealed that rats
group (5%PHP) had no significant differences in TG, LDL, VLDL, Al
{ 193)
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and HDL Levels in comparing with the normal grodio PHP) group
where it recorded 57.60+6.19, 85.60+18.31, 3.4841.87.12+3.66,
0.55+0.10 and 37.00£2.55 mg/dl , respectively, Tioemal group (-ve)
showed the highest levels in TC, TG, LDL-c, VLDL| &hd HDL-c which
scored 63.00+6.08, 99.80+15.72,4.44 +1.88, 19.%614, 0.64 + 0.12 and
38.60+2.30 mg/dl respectively. It was evident thatls group (10%PHP)
recorded significant decrease in TC (54.20+6.14dingr G (75.40£13.94
mg/dl), LDL (2.32+1.12 mg/dl), VIDL (15.08+2.79 nuifj and Al
(0.47+0.06) whearase no significant difference DLH36.80+3.11 mg/dl)
in comparing with (-ve) group, while (5%PHP) groamd (10%PHP) group
showed no significant differences between theiruesl Vembu et al.
(2012) reported that decreased plasma level of choldsidren compared
to the high-fat diet treatment group in rats onighHat diet when aqueous
extract ofPhoenix dactylifera was administered. This effect may have been
caused by enhanced excretion of fecal sterols bibititon of hepatic
cholesterogensis. AlsoSethupathy et al. (2002) stated thatPhoenix
dactylifera has a significant hypolipidemic effect. Regardingwhthese
plant extracts work, it's possible that they redubéod triglycerides and
cholesterol.

Table (7): Effect of feeding diet containing palm kart powder on blood lipid
profile in experimental rats

Gfoirsgnete“ TC (mg/dl) | TG (mg/dl) | HDL (mg/dl)| LDLc (mg/dl)| VLDWmg/dl) | Al
o 63.06 99.8C° 38.60° 4.44 19.96' 0.64
+6.08 +15.72 +2.30 +1.88 +3.14 +0.12
506 PHP 57.60° 85.60° 37.06 3.48"° 17.1%° 0.55°
0 +6.19 +18.31 +2.55 +1.84 +3.66 +0.10
54.20 75.40 36.8C 2.32 15.08 0.47
0,
10%PHP +6.14 +13.94 +3.11 +1.12 +2.79 +0.06
LSD at 0.05 5.41 14.95 n.s 2.01 2.99 0.13]

PHP: Palm heart powder Results are presented assm&d

low-density lipoprotein ; Al :Atherogenic index.

(n=5 for each group). The values irheac
column with different superscript letters (a-d)igated significant change at@.05. TC :Total cholesterol ;
TG :Triglycerides ; HDL-c :High density lipoprotej LDL-c :Low density lipoprotein ; VLDL. c :Vgr
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3.8. Effect of feeding diet containing palm heart pwder on serum total
protein (TP), albumin (ALB), globulin (G) and albumin to globulin
(ALB/G) ratio in experimental rats.

Data in Table (8) showed the results of serum tptatein (TP),
albumin (ALB), globulin (G) and albumin to globuligALB/G) ratio for
normal control (-ve), 5% palm heart powder die®o(®HP) rat group and
10% palm heart powder diet (10% PHP) rat group® m@sults revealed
that (5% PHP) group showed no significant diffeemnin TP (8.35+0.26
g/dl) ALB (4.26+£0.30 g/dl) as compared to (-ve) goo while there was
significant decrease in G (4.09+0.07 g/dl) compared(10% PHP) rat
groups. In regard, (10% PHP) rat groups revealguifgiant increase in TP
(8.55£0.29 g/dl) and ALB (4.37+0.29 g/dl) as consgghto (-ve) rats group
which recorded the values of 8.16+0.22 and 4.0540@spectively. While
there were no significant differences in globulii20.09 and 4.18+0.07,
respectively between both groups. As for ALB/Guesl (-ve) group
(0.98+0.08), (5%PHP) group (1.04+0.08) and (10% PHgoup
(1.05+0.07), there was no significant differencdssesved between all
group. The results were in accordance witlabachi and Al-Gorany
(2019)who observed that treatment with the raw cold agsextract of the
jamar plant, at doses of 100, 250, and 500 mgksylted in a significant
increase in the concentration of total protein,ualn, and globulin
compared with the control groutbrahim et al. (2014)reported that rats
fed date flour at three different percentages (b, dnd 15%) in place of
some wheat flour at the end of their trial showabssantial increases in
total protein content (g/dl), aloumin (g/dl), andlgulin (g/dl).
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Table (8): Effect of feeding diet containing palm kart powder on serum total
protein (TP), albumin (ALB), globulin (G) and albumin to globulin (ALB/G)

ratio in experimental rats.

Parameters
TP (g/dl) ALB (g/dI) G (g/dI) ALB/G
Groups
Normal 8.16+0.22 4.08+0.27 4.158°40.09 0.98+0.08
5% PHP 8.38+0.26 4.26°0.30 4.080.07 1.04+0.08
10%PHP 8.5%0.29 4.37+0.29 4.18+0.07 1.0%+0.07
LSD at 0.05 0.22 0.25 0.08 n.s
PHP: Palm heart powder Results are presentedassasSD  (n=5 for each group). Thle
values in each column with different superscriftels (a-d) indicated significant changeﬂit
p<0.05. TP: Total protein ; ALB: Albumin ; G: Globulin ; ALB/G: Albumin to globulin.

3.9. Effect of feeding diet containing palm heart pwder on serum lipid
peroxide malondialdehyde (MDA), reduced glutathione(GSH) and
superoxide dismutase (SOD) in experimental rats

Data in Table (9) showed the results of serum amamt parameters
malondialdehyde (MDA), reduced glutathione (GSH)d asuperoxide
dismutase (SOD) of normal control (-ve), 5% palnarh@owder diet (5%
PHP) and 10% palm heart powder diet (10% PHP) ratugs. Results
indicated that the normal group (-ve) revealed highest level in MDA
(15.02 £1.85 nmol/ml) and the lowest SOD (147.82.29 U/ml) and GSH
(2.17 = 0.16 mmol/L) Levels. In regard, rats fedliat (5% PHP) group
recorded significant increase in SOD (160.00£1332nl) and GSH
(2.34+0.22 mmol/L) levels while showed no signifitalifference in MDA
(13.18% 2.58 nmol/ml) compared to the normal grevg); As for rats group
fed a diet (10% PHP) showed significant increas8@D (168.00 + 14.71
U/ml) and GSH (2.43£0.20 mmol/L) levels whearaseeated significant
decrease in MDA (11.98 £2.61 nmol/ml) level as canegd to (-ve) group,
On the other hand, there were no significant difiees in all parameters
between the two treated groups with (5% PHP) af&(PHP). According
to Abdelaziz et al. (2015), rats givenP. dactylifera seeds' (agPDS)

ZT T
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exhibited considerable improvements in their hepatid renal SOD, CAT,
and GST activity. this action could be explained By dactyliferaseeds’
abundance of strong antioxidants such flavonoidk @renolic substances,
which reduce glycation of enzymes and scavengerédieals(Habib et al.,
2014; Elbadrawy and Mostafa, 2024).

Table (9): Effect of feeding diet containing palm kart powder on serum lipid
peroxide malondialdehyde (MDA), reduced glutathiond GSH) and superoxide
dismutase (SOD) in experimental rats

Parameters
MDA (nmol/ml) GSH (mmol/L) SOD (U/ml)
Groups
Normal 15.02+1.85 2.17+0.16 147.808£11.99
5% PHP 13.18+2.58 2.34+0.22 160.08:13.32
10%PHP 11.982.61 2.48:0.20 168.08:14.71
LSD at 0.05 2.09 0.17 11.65

PHP: Palm heart powder Results are presented assm&D  (n=5 for each group). Thg
values in each column with different superscriftels (a-d) indicated significant change [t
p<0.05. MDA: Malondialdehyde; GSH: Reduced glutathione; SOD: Superoxide dismutase.

3.10. Effect of feeding diet containing palm heampowder on serum
creatinine, urea and uric acid levels in experimeral rats.

Data in Table (10) showed the results of serumticiea, urea and
uric acid levels of normal control (-ve), 5% palraaht powder diet (5%
PHP) and 10% palm heart powder diet (10% PHP)ratgs. It was evident
that the rats group which fed on diet (5% PHP) iadignificant difference
in creatinine, urea and uric acid levels which rded 0.72 %
0.06,31.20+7.98 and 2.37+0.13 mg/dI, respectivelycampared to normal
group (-ve) which scored the values 0.77+0.04,3#%412 and 2.46+0.10
mg/dl, respectively. In comparison with the normgadup (-ve control) there
was a significant decrease in the levels of cresi{0.67+0.08 mg/dl), urea
(27.20 = 7.95 mg/dl) and uric acid (2.30£ 0.15 niigid the rats group fed
on diet (10%PHP). On the other hand, there wersigmificant differences
between (5% PHP) group and (10%PHP) group in alarpaters.
Abdelaziz et al. (2015) observed a comparable decrease in urea
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concentration following the date palm extract tneatt. Also, Elhassaneen
et al. (2020) found that the more date palm pith powder theas w the
diets, the better the action that was desired enbtbchemical parameters
that the obese rats' diets were evaluated on.réditment groups showed
improvements in renal function markers; howeverg thiet group
consuming 7% date palm pith powder performed ttst. be

Table (10): Effect of feeding diet containing palnheart powder on serum
creatinine, urea and uric acid levels in experimera rats.

Parameters Creatinine Urea Uric acid
Groups (mg/dl) (mg/dl) (mg/dl)
Normal 0.77+£0.04 37.46t6.02 2.46+0.10
5% PHP 0.72+0.06 31.26%7.98 2.37%0.13
10%PHP 0.67%0.08 27.28£7.95 2.36£0.15
LSD at 0.05 0.06 6.30 0.11
PHP: Palm heart powder Results are presented aasmesD (n=5 for eadh
group). The values in each column with differenpesgcript letters (a-d) indicateld
significant change atq®.05.
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4.Conclusion

Palm heart may be considered a functional foodit®nutritional
value besides the observed normal and enhanciregtgffon appetite,
hemoglobin, blood glucose level, blood lipids, fivenzymes, internal
antioxidants and renal parameters. It could bemeesended applying palm
heart plant to the diet regularly.
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