EFrecT oF DATE PALM HEART (PHOENIX DACTYLIFERA L.) AS A FUNCTIONAL
00D INGREDIENT ON OAT BISCUITS PROPERTIES

By
Mona Y. Mostafa Nanees Y E. Awad
Home Economics Dept., Home Economics Dept.,
Faculty of Specific Education, Faculty of Specific Education,
Mansoura University, Egypt Mansoura University, Egypt

Manar Osman

Home Economics Dept.,
Faculty of Specific Education,

Mansoura University, Egypt

Research Journal §pecific Education
Faculty of §pecific Education

PMansoura QUniversity

ISSUE NO. 87 OCTOBER , 2024




Effect of Date Palm Heart (Phoenix dactylifera L.) asa Functional Food I ngredient




——— Research Journal Specific Education - Issue No. 87 - October 2024

EFrecT oF DATE PALM HEART (PHOENIX DACTYUIFERA L.) AS A FUNCTIONAL
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Abstract

Based on the nutritional value of dietary fibersF€) and the
positive effects to prevent and/or cure diversenedkes, such as
cardiovascular disease, diabetes, and obesityjntake of DF has been
widely recommended all over the world. As many nsources of DFs
become available, and consumers are moving towhsddthier diets,
studies of using these DFs as functional ingredientbaked goods are
becoming vast. This study attempted to producer fdmel protein enriched
biscuits with both increasing nutritional value aapipealing palatability.
The composition of the heart palm powder of Phoetaxtylifera L. var.,
zaghloul was examined. Date palm heart powder (DR used to enrich
oat biscuits by replacing 2.5 or 5% of wheat fl@s one of the biscuit
ingredients to improve the sensory and nutritiqpraberties of the biscuits.
The biscuits were tested for rheology, sensory emiogs, chemical
composition, baking quality, and color. Compositibmanalysis of wheat
flour, oat flour and date palm heart powder shotiwed DPHP recorded the
highest protein, ash and fiber contents and lowadiohydrates. Compared
to the oat biscuits as a control, the samples leedicwith DPHP
demonstrated greater amounts of protein, ash &mwtsfi The additional
increment enhanced the arrival time, deceased #terwabsorption and
dough development time, while the best stabilitgetirecorded for biscuit
dough with 2.5% of heart palm powder. As the additievels rose, DPHP
increased biscuit specific volume and spread ralibe experimental
biscuits with DPHP were darker in color than thatodl: the lightness (L*)
and redness values (b*) decreased as the propodioDPHP rose.
However, the experimental biscuits had a higheell®f yellowness (a*).
According to the research results, for achievingeptable biscuits quality
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and yield nutritious biscuits with outstanding pilegs$ properties 2.5% of
DPHP could be incorporated in oat biscuits formald. Greater
proportions of DPHP (5%) resulted in poor sensoopprties.

Key words: date palm heart, Phoenix dactylifera dat, biscuit,
chemical composition, color, baking quality, segseraluation

1.INTRODUCTION

The heart of the date palm trieboenix dactylifera L is known as the
jumar, a plant tissue that is almost white andoyelh its composition is
fragile, and it has a relatively sweet taste. Speaple like to eat it raw, in
the form of a salad, or cooked. It provides humaitls sugars, fats, protein,
mineral salts, vitamins, and fibers. The embermafe palm trees or those
dropped by the wind are uses for this purp@3lealib, 2004). The jumar is
the central upper part of the growing top of thémptee, and it is a newly
formed tissue, white, ivory in color, fragile andieet in taste, weighing
more than a kilogranflorahim 2019). Its flavor remains for over two
weeks, provided it is wrapped in plastic bags afdgerated immediately
after harvest. The jamar plant is classified asshyeprepared, and
manufactured vegetables (canned). It can be dividexd three parts: the
base, the cylinder, and the free top, all of whack edible(Masoomeh et
al., 2013). Jamar is the white part of the heart of the palee tor what
surrounds the main bud of the palm tree. It isamted after cutting the
fronds and the fibers surrounding them. It is atevtgellulose substance
with a sweet taste. It is a newly formed tissudt aad fragile, some of
which weigh more than a kilogram. It is cut intices and eaten directly,
also it can be used in salads, soups, and othelsfooa variety of ways
(Ibrahim, 2015 and Trabzuni et al., 2014)or cut into small pieces and
cooked(Masoomehet al., 2013.

Compounds in functional foods have the potentiaktiuce the risk
of specific diseases or improve health in genditaése specific components
can either be found naturally in functional foods added through
enrichment or fortification. The functional compohelasses include soy
protein, phytoestrogens, dietary fiber, fatty acidsothiocyanates,
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carotenoids, flavonoids, phenolic acids, plant @sm@nd sterols, and pre-
and probioticJAl Saqga, 2021) Diets are becoming increasingly popular
for people to maintain and improve their healthetBry fiber (DF) has been
widely used as a functional ingredient in proceseedis to enhance their
functionality because it is one of the dietary comgnts with the best
understanding of its possible effects on humanth€xlegin et al., 2020).
Bakery goods are widely consumed worldwide andtlaoeight to be easy
ways to incorporate nutrient-dense meals into aqres diet; DF is one of
the most well-liked producid.in, 2022).

Cereals and their derivatives are an essential oopmi of the
human diet because they provide large amounts ofenmals, B-group
vitamins, proteins, lipids, and dietary fib@karter and Liu, 2010). Oats
are widely recognized for their numerous healthaatlyges and have been
incorporated into functional food products. The poments of oats, such as
B-glucan, proteins, unsaturated fatty acids, vitaniminerals, and
phytochemicals, are linked to their health bengftaki et al., 2018) A
study of the cake's composition revealed that thiee cwith heart palm
powder had less carbohydrates and more proteinfatnthan the control
cake. The cake recipes included heart palm powdse@ht percentages of
0, 5, 10, 15, and 20%. It has been noted how eéifteconcentrations of
heart palm powder affect the nutritional value aplkysicochemical
characteristics of cakes. At a 15% addition leuyeart palm powder
dramatically enhanced the cake's flavor, textunel, @lor. A panel of ten
tasters assessed the cakes' sensory qualitiedatromewith the different
amounts of heart palm powder. The cake with heahinppowder had a
considerably different flavor and color from thentol cake, according to
the resultsNlahamed, 2019).

The most often consumed bakery item across almibssoaial
classes is biscuits. This is mostly because itemdy to eat, has good
nutritional value, is available in a variety of fias, and is reasonably priced.
The majority of bakery goods are utilized as a rseah incorporating
various ingredients that are high in nutrients torease their diversity.

There are presently several health items accesdibkary fiber holds
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significant importance in the diet of humans. Ajeagroups find biscuits to
be an affordable, readily consumable food optiomamy locations across
the world (Hussein et al., 2006 and lwegbue, 2012)Most available
biscuits are prepared from refined wheat flour, alhis deficient in some
essential amino acids and has low fiber contenfjemals, and other
nutrients(Kaur et al., 2019. Hence, the manufacturing of biscuits rich in
dietary fiber, protein, and bioactive agents isgodwing interest to both
manufacturers and consumé@hoshal and Kaushik 2020).The research
objective was to develop a new biscuit formulatimom different
combinations of oat flou(Avena sativa) and date palm powdePloenix
dactylifera, var., zaghloul), as a dietary fiber and prot&h sources as well
as to determine the effect of processing procedoresthe chemistry,
rheology, sensory properties, backing quality, aotbr characteristics of
the finished product.

2. MATERIALS AND METHODS
2.1. Materials:
- Date palm heart:Rhoenix dactylifera, var., zaghloul) was obtained in
March 2022 from local market of Alexandria city, \ipt

- Oats, American wheat flour (72% extractiomargarine, sugar, baking
soda and salt was purchased from local market féérent areas in
Mansoura city, Egypt.

2.2. Methods:
2.2.1. Preparations of palm heart

Palm heart was washed well under running tap wtateyet rid of
impurities then dried with blotting paper. Afteatht was gratted and layed
out on to dry in the shade solid surface for cardirs twelve hours then it
was dried in air oven at 5€C. Finally, dried palm heart was milled to obtain
a fine powder which kept in polyethylene bags i fiteezer until used.
2.2.2. Preparations of oatmeal biscuit

The ingredients for the oatmeal biscuit dough are listed in Table (1);
the dough was made in two stages with a domeskemiKenwood, model
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KM199) and contained 38.3% (w/w) oat flakes, 30.6%rgarine, 15.3%
flour, 15.3% sugar, 0.4% baking soda and 0.1% ®&alor to adding the

remaining dry ingredient mixture and mixing forwather 4 minutes (level
1.5), the sugar and margarine were combined forites at a high speed
(level 3). Next, using a rolling pin, the dough wkedtened to a thickness of
11 £ 0.5 mm. Samples were cut from this dough sheetg a 91 mm-

diameter circle cutter. Then, 77 + 0.5 g of dougmples were put in glass
plates and baked for 18 minutes at 200 + 1 C iaraafssisted convection
oven (GENLAB 75)(McMinn et al., 20069. Simple modifications have
been made (38.3% (w/w) oat flour, 25.6% margar®3% flour, 15.3%

sugar, 0.4% baking soda and 0.1% salt). Biscuitpsssnafter baking are
represented by photo 1.

Oat biscuit Control 2.5% 5%
Palm heart oat biscuit Palm heart oat biscuit

Photo 1. Date palm heart fortified with oat biscuis
Table (1): Formulas used for making biscuits.

Ingredients (%) Contro.l | 2.5% o 5% o
"Oat biscuit" Palm heart oat biscuit | palm heart oat biscuit
Oat flour 38.3 38.3 38.3
Margarine 25.6 25.6 25.6
Wheat flour 20.3 17.8 15.3
Sugar 15.3 15.3 15.3
Baking soda 0.4 0.4 0.4
Salt 0.1 0.1 0.1
Palm heart - 25 5
o
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2.2.3. Chemical composition.

- The Association of Official Analytical Chemists (2000)standards
were used to determine the quantities of protesh, arude fiber, and
fat. The following was the method used to calcutht carbohydrate
content: Total carbohydrates = 100 - (% moistuBé protein % fat +
% ash)

- Determination of amino acids: The amino acids composition of
experimental samples were determined using HPLG-Pag method
according toMillipore Cooperative (1987). The Pico-Tag method,
was described byeinrikson and Meredith (1984), White et al.
(1986) and Coheret al. (1989).

2.2.4. Rheological properties.

Farinograph instrument (Brabender Duis Bur G, t3i®105001
No. 941026 made in West Germany), was used to rdeterthe water
absorption and mixing characteristics of dough areg from the various
blends under investigation. The following parameterere obtained from
the farinograph except the percentage of waterrpbean it was recorded
directly from the farinograph instrument as desadlibin the A.A.C.C.
(2000)

Water absorption (%): The volume of water needed to create a
500 Brabender unit (B.U.) line curve with the highdegree of consistency.

Arrival time (min.): The amount of time, in minutes, that the curve
needed to reach the 500 B.U. line following theitald of water to start the
mixer.

Dough development time (min.):The duration, expressed to the
nearest half-minute, in minutes between the indddition of water and the
formation of the dough's maximum consistency.

Dough stability time (min.): The amount of time, measured in

minutes, that passes between the curve's top aung the first 500 B.U.
line and the curve's departure from it

C a0
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Degree of softening (B.U.)After 12 minutes, the difference in B.U.
between the 500 B.U. line and the curve's centereiasured.

2.2.5. Sensory evaluation of biscuit
According toBaghelet al. (2020, biscuits were sensory evaluated.
2.2.6. Physical properties of biscuit

According toSai-Manohar and Haridas-Rao (1997) six biscuits
were stacked one on top of the other and placed &al@dge in order to
measure the biscuits’ thickness (T) and diameter (D millimetres.
Measurements were taken by replenishing and regingrin order to get
the average. The spread factor (SF) was computetiviiing the biscuits’
diameter (in centimetres) by their thickness (alsocentimetres). After
chilling, the weight of six biscuits was ascert@neSix cookies were
substituted for rapeseed to determine the volunodure (cm3) divided by
biscuit weight (g) yielded the specific volume.

2.2.7. Determination of color in the biscuit by Humer Lab.

The color characteristics of biscuit sample werggomed in the
National Research Center. Three color coordinatye wsed to measure the
samples' color using the Hunter lab (Model 45/00CélelxEz, USA): L*
(luminosity), a* (redness/greenness), and b* (yetless/blueness). Every
sample was measured twice, and the average valueeviery color
parameter was noted.

2.2.8. Statistical analysis.

The average comparison Ducan Multiple Range wasatse0.05,
and the results were expressed using the averagemdard deviation (n =
3) and ANOVA variance analysis (Duncan, 1955). siditistical 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 raw material (wheat flour, oat
flour and date palm heart powder):

Data concerning the chemical composition, moistpretein, fat,
ash, carbohydrates and fibers of oat flour, whieair fand date palm heart
powder as raw materials was recorded in Tabler(@)ilustrated by Figures
(1, 2 and 3). Results showed that oat flour reabrm®5+0.12, 11.60+0.11,
5.20+0.09, 2.90+0.06, 69.8+0.04 and 10.5+0.07 gf1@6r moisture,
protein, fat, ash, carbohydrates and fibers, rdgmbdgz. Wheat flour
recorded 11.31+0.15 g/100g for moisture, 12.86+@MP0g for protein ,
1.40£0.11 g/100g for fat , 0.46+£0.07 g/100g for a33.15+0.20 g/100g for
carbohydrates and 0.82+0.09 g/100g for fibers. l@nather hand, the date
palm heart powder recorded 12.93+0.09, 19.60+01(8,+0.08, 5.19+0.07,
58.27+0.16 and 7.07+0.06 for moisture, protein, &sh, carbohydrates and
fibers, respectively.

Finally, it could be observed from these resultt thate palm heart
powder is richer in protein and ash than oat fland wheat flour, while
both oat flour and date palm heart powder recotdgld contents of dietary
fibers comparing with wheat flour. There were gaheagreement with
Jorge et al. (1997) who reported that the palm heart consists of 88.4
moisture, 2.8 protein, 2.2 fat, 1.2 ash, @&bohydrates, 1.1 Fiber (g/100 g)
. Also, Shaker et al. (2011) determined the chemical composition of the
heart (jumar) of (barben) date palm and found tiat percentages of
moisture, protein, fat, fiber, carbohydrates tatsth (soluble and insoluble)
were 84.2, 0.93, 1.7, 2.4, 9.24 ,1.56 (0.60 and)OrBspectively. In the
same trendSalvi and Katewa (2014)found that the palm heart 8hoenix
sylvestris showed highest amount of carbohydrate (11.63%ideciprotein
(10.93%), crude fiber (3.24%), crude lipid (2%) asmall amount of ash
(1.2%). While Mostafa (2014) stated that wheat flour's moisture, total
protein, ash, fat, and carbs were recorded 12.169%, 1.437 + 0.045, 0.63
+ 0.019, 1.70 + 0.026, and 84.07 = 0.045 g/100g wsght, respectively.
Additionally, the oat flour's moisture, total priste ash, fat, and
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carbohydrate contents were 10.342 + 0.058, 13.00020, 0.255 = 0.001,
9.323 £ 0.037, and 66.977 £ 0.084 g/100 g wet weigispectively.

Table (2): Proximate chemical composition of raw migrials (wheat flour, oat
flour and date palm heart powder):

Sample Moisture | Protein Fat Ash T.Carbohydrate | Fibers
10.5¢ 11.60c 5.20a 2.90b 69.8b 10.5a
Oat flour
+0.12 +0.11 +0.09 +0.06 +0.04 +0.07
Wheat 11.31b 12.86b 1.40c 0.46¢ 73.15a 0.82c
flour +0.15 +0.13 +0.11 +0.07 +0.20 +0.09
12.93a 19.60a 4.01b 5.19a 58.27¢ 7.07b
Palm heart
+0.09 +0.08 +0.08 +0.07 +0.16 +0.06
LSD at 5% | 0.30 0.06 0.03 0.18 0.41 0.20
Each value is the mean £ SD
The values in each column with different supersaip significantly different at (p < 0.05)
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B Moisture
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Fig. (2): Proximate chemical composition of wheatiéur
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Palm heart powder

Fig. (3): Proximate chemical composition of date gden heart powder
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3.2. Amino acids composition of palm heart powder:

Data in Table (3) show that the date palm hearicis source of
amino acids, which raise its nutritional value. ings phenylalanine, and
histidine recorded the highest amount of esseati@ho acids as recorded
125.76, 121.74 and 93.0 mg/g respectively. On therdhand, glutamic acid
and aspartic acid (116.31and 92.1) mg/g represenhighest non-essential
amino acids, while cysteine was the least (9.23ying/

In the study ofCorpei (2001),the heart of palm contains an amount

of amino acids, including lysine (1.71 g / 100 ggnine (1.19 g / 100 g),
histidine (0.52 g / 100 g), cysteine (1.89 g / ¥)Qarginine (1.76 g / 1009),
valine (1.22g / 100gq), aspartic acid (1.99g / 10Gggthionine (0.369g /
100gq), threonine (0.90g / 100g), isoleucine (0.9390g) ), serine (1.24qg /
100g), leucine (1.56g / 100g), glutamic acid (1.5890g), tyrosine (0.70g /
100g), proline (0.99g / 100g), phenylalanine (0/106g), glycine
(1.13g/100g9), tryptophan (0.35g/100g)

Table (3 ): Amino acids composition of palm heart pwder :

Amino acids ‘
Essential Non-essential
Name mg/g Name mg/g
Histidine 93.0 Aspartic acid 92.1
Threonine 76.87 Glutamic acid 116.31
Valine 23.2 Serine 16.6
Methionine 73.13 Glycine 10.77
Isoleucine 17.11 Arginine 22.89
Leucine 34.38 Alanine 38.67
Phenylalanine 121.74 Proline 30.42
Lysine 125.76 Tyrosine 46.49

Cysteine 9.23

3.3. Farinograph parameters of date palm heart oaflour dough:

Rheological properties of three different doughrfalas "wheat and

oat flour”, "wheat and oat flour with 2.5% heartmpaowder”, and "wheat
{ 86 )
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and oat flour with 5% heart palm powder" were stddiThe effect of these
additions is represented in Table (4) and Fig (4n8 6). Results show that
the addition of heart palm powder at the rate 6%2and 5% decreased the
water absorption to 67% and 65%, respectively. ddidition of palm heart
powder to oat flour increased the arrival time (éh)rfor both samples
compared to the control (3.5 min). Results in thme table revealed that
adding palm heart powder at the rate of 2.5% andiB&teased the dough
development (11 min and 9 min) compared to therobiit1.5 min). Data
represented show that adding palm heart powdemhatrate of 2.5%
increased the stability time (19 min) while add&® palm heart powder
decreased stability time (9 min) compared with twntrol (18 min).
Regards the softening degree, results show thaadddion of 2.5% palm
heart powder decreased the degree of softenin®.(@pwhile the addition
of 5% palm heart powder increased the degree térsofy (90 B.U).

Finally, it could be observed from the previousuitssthat the palm
heart powder additional increment enhanced theartime, deceased the
water absorption and dough development time dukedigh fiber content
of oat flour than the palm heart fiber, while thesbstability time recorded
for biscuit dough with 2.5% of heart palm powdé&aki et al. (2018)stated
that water absorption increased by increasing loat fevels. This rise can
be attributed to the high fiber content of oat floAis the flour's oat content
grew, less time was needed to prepare a satisfadtargh since the gluten
matrix formed more weakly. The inclusion of pentussand 3-glucans in
the oat flour led to a small increase in water heeathey benefit from
strong water-binding capabilities. On the otherdyamdding oat flour to
wheat flour at all replacement levels resultedawdr dough stability and
mixing tolerance index and increased dough weakeaimd arrival time.
Also Duchoiova et al. (2013)pointed out that water absorption increased
as oat flour level increased in dough.
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Table (4): Farinograph parameters of oat flour doudp mixed with date palm

heart
Farinograph parameters
. Dough . Degree
Samples Water Arrival Stability .
) ) ) development | | ) softening
absorption | time(min) ] time (min)
(min) (B.U)
Control
70.0 3.5 11.5 18.0 30
"wheat and oat flour"
"wheat and oat flour with
67.0 4.0 11.0 19.0 20
2.5% heart palm powder"
"wheat and oat flour with
65.0 4.0 9.0 9.0 90
5% heart palm powder"
{ 88 )
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-

Fig. (5): "wheat and oat flour with 2.5% heart palm powder"

L7 = i o ,L,.'x,:!.,:, SR , X\ ::, \ ;V ;
Fig. (6): "wheat and oat flour with 5% heart palm powder"
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3.4. Sensory evaluation of date palm heart oat bisits:

The effects of adding date palm heart powder tofloatr on the
sensory properties of biscuits were evaluated aesepted in Table (5) and
Fig. (7). The obtained results indicated that insneg palm heart powder
percentage in oat biscuits led to a decrease irse¢hgsory scores of color,
taste, odor, texture and crust appearance. Data ¢hat there were no
significant differences (p<0.05) between the cdnaond 2.5% in color,
while the lowest color score was for 5% palm heaittbiscuit (5.30+1.70).
Significant differences (p<0.05) were noticed beawall biscuit samples in
taste. The highest taste score was for the cortistuit (9.60+0.52),
followed by 2.5% palm heart oat biscuit (7.20£1.1¥wever 5% palm
heart oat biscuit recorded the lowest score (5.70811 No significant
differences were found in odor and texture betwi#encontrol and 2.5%
palm heart oat biscuit at p<0.05. Oat biscuitsified with 5% palm heart
scored the lowest odor score (5.80+1.62) and tlwgedo texture score
(5.90£2.51). Data obtained from the same table shasignificant
differences (p<0.05) between the control, 2.5% %%din crust appearance.
The highest crust appearance score was for cq®t@1+0.48), followed by
2.5% biscuit (7.96+£0.96), however, the lowest scawes for 5% biscuit
(5.64+£1.25).

Finally, it could be observed from these resultg the best addition
percentage of date palm heart powder to the oatuités was (2.5%)
according to the sensory evaluatioGakes using 15% heart powder
received the greatest overall score of 12.8Mahamed's (2019)study,
while cakes with 20% heart powder received the kiwmverall score of
12.32. In general, cakes with up to 15% heart powidd excellent results.
ConverselyYoussef et al. (2016jound that biscuit sensory scores for color
and odor declined as the amount of red and comnainflour in the
formulation increased. In contrast, the biscuitXture received higher
sensory rankings. revealed that the best tastegsatvere awarded to the
fortified biscuits containing 10% common oats an@%l red oats,
respectively. In the same trend, the studyZaki et al. (2018) indicated

{ 90 )
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that, The sensory scores of color, texture, odastet appearance, and
overall acceptability decreased when oat flour agded to the biscuits. The
color of the supplemented and control samples r@iffesubstantially (P <
0.05), however, the dark color of the oat flourngigantly reduced the
color scoreAlso the study oMostafa (2014)stated that adding more oat
flour to biscuits enhanced their flavor, aroma, angst look, it detracted
from their texture, color, and general attractivsmeAccordingly, 20% was
the recommended amount of oat flour to add to Iltscaepending on

organoleptic ratings
Table (5): Sensory evaluation of date palm heart adiscuits

Color Taste Odor Texture Crust appearance
Sample
(10) (10) (10) (10) (10)
Control
. 9.70+0.67 | 9.6G+0.52 | 8.9G+0.88 | 9.1G+0.88 | 9.31+0.48
"Oat biscuit"
2.5%

1 8.3041.49 | 7.26+1.14 | 7.96t1.66 | 8.56t1.18 | 7.96+0.96
Palm heart oat biscuit

5%

| 5.30°£1.70 | 5.70+1.77 | 5.80P+1.62 | 5.90+2.51 | 5.64+1.25
Palm heart oat biscuit

LSD 0.05 1.40 1.27 1.29 1.41 0.85

Each value is the mean + SD
The values in each column with different superdaip significantly different at (p < 0.05).

® Control = 2.5% palm heart 5% palm heart
12

10

&

color Taste Odor Crispiness Overall acceptability

Fig. (7): Sensory evaluation of date palm heart odiiscuits
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3.5. Proximate chemical composition of date palm lagt oat biscuits
(9/100g wet weighbasis):

Chemical composition (moisture, protein, fat, amid fibers) of oat
biscuit "control" and oat biscuits with differentiximg levels of date palm
heart powder (2.5% and 5%) were presented in T@)land Figures (8, 9
and 10). Data show that moisture increased by gddib% of the palm
heart powder to oat biscuits, while no significdiiterences were noticed at
p<0.05 by adding 5% palm heart powder comparindp whe control "oat
biscuit" as moisture content scored 1.30+0.09, #0583 and 1.17+0.12 for
the control, 2.5% palm heart oat biscuit and 5%mpakart oat biscuit,
respectively. Protein content recorded 7.10+0.080#0.06 and 8.00+0.08
for the control, 2.5% palm heart oat biscuit, afl palm heart oat biscuit,
respectively. Significant differences were foundween all biscuit samples
in protein content at p<0.05. Results explainedt thatein increased
significantly by the addition of date palm heartaat biscuits compared
with oat biscuits "the control”, especially in 5%lm heart oat biscuit which
recorded the highest protein content. Results enstime table revealed no
significant differences at p<0.05 in the fat conteh2.5% palm heart oat
biscuit (27.93+£.07%) compared to the control (2#®B10%). While the fat
content increase was parallel to the 5% palm heaitrtbiscuit level rise
compared with the control. Data represented shoat there was a
significant increase (p<0.05) in ash by increaguagm heart level in oat
biscuits which recorded 1.12+0.04,1.27+0.05 and#40306 for the control,
2.5% palm heart oat biscuit and 5% palm heart @&tuli, respectively.
While significant increase in fiber contents betwdascuit samples at
p<0.05 were noticed by increasing the palm heandeo percent addition
in oat biscuit. Comparing with the oat biscuit, #dition of 2.5% and 5%
date palm heart powder decreased significantlycreohydrate content at
p<0.05.

Finally, previous results revealed that the additaf palm heart
powder caused significant increase in protein, rfilb@d ash contents
compared with the control "oat biscuit" in a cortcation dependent
manner. Also all biscuit samples recorded highserfcontents. In the study
of Mahamed (2019),the cakes with 20% heart palm powder contained
20.61% moisture, 14.96% protein,8.30% fat, 1.40% a®sd 54.73%
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carbohydrate. The cake sample containing varyirmgl$éeof heart palm
powder had greater protein, fat, and ash contemtpeced to the control
cake. Except for the 5% level of heart palm powdbe cake sample's
moisture content was higher than the control cak&svever, compared to
various levels of heart palm powder cakes, therobobke's carbohydrate
content was higher. The cakes' levels of protai),and ash increased as the
amount of heart palm powder increased, while tbegrall carbohydrate
content decreased. While the studyrolussefet al. (2016)reported that the
moisture content (g/100g on a dry weight basishhefcontrol, 10, 20, and
30% oat biscuits varied from 4.63 to 4.98%. Dueahe higher moisture
content of oat flour than wheat flour, the dataicates that moisture
increased progressively as the amount of oats enbilscuits increased.
These findings explained why total protein increlsden the amount of
oat flour in the biscuits increased because oats hareater protein content
than wheat flour. The total fat content in theifatl cookies containing oat
flour ranged from 16.70% to 18.39%, while the fahtent in the control
group was 16.12%. In the same treMbstafa (2014)found that biscuits
made with 20 and 30% oat flour had higher levelprotein, fat, carbs, and
energy than biscuits made with 10% oat flour

Table (6): Proximate chemical composition of date gdm heart oat biscuits
(9/100g wet weight basis)

Samples Chemical composition contents % wet weight
Moisture | Protein | Fat Ash Fibers | T.carbohydrates

Control 1.30b 7.10c 27.87b | 1.12b | 3.81c | 62.61a

"Oat biscuit" +0.09 +0.09 +0.10 +0.04 | £0.05 | #0.14

2.5% 1.55a 7.60b 27.93ab | 1.27a | 3.97b | 61.65b

Palm heart oat biscuit | +0.13 +0.06 +0.07 +0.05 | £0.06 | £0.31

5% 1.17b 8.00a 28.10a | 1.34a | 4.12a | 61.39%

Palm heart oat biscuit | £0.12 +0.08 +0.09 +0.06 | £0.03 | £0.07

LSD 0.05 0.23 0.16 0.17 0.10 0.09 0.40

Each value is the mean = SD
The values in each column with different superdaip significantly different at (p < 0.05).
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control "Oat biscuit"

M Moisture%
™ Protein%
W Fat%

W Ash%

M Fibers%

M T.carbohydrates
%

Fig. 8: Proximate chemical composition of date phbart oat biscuits

2.5%

B Moisture%
" Protein%
M Fat%

W Ash%
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M T.carbohydrates
%

Fig. 9: Proximate chemical composition of 2.5%edadlm heart oat

biscuits

5%
Palm heart oat biscuit
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= Fat?%
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M Fibers%
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Fig 10: Proximate chemical composition of 5% datkrpheart oat

biscuits
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3.6. Physical characteristics (baking quality) of dte palm heart oat
biscuits:

Physical properties (weight "g", volume "cm3", sjfiecvolume
"cm3/g", diameter "cm”, thickness "cm" and spreatio) of oat biscuit
“control” and oat biscuits fortified with (2.5% art®) date palm heart
powder are represented in Table (7) and Fig. (RBsults show that a
significant decrease was recorded at p<0.05 inwtbight of oat biscuits
with (2.5% and 5%) date palm heart powder compgoeatie control which
recorded 13.35+0.03,13.18+0.07 and 12.82+0.04, ectsely. It is
noticeable that a significant increase in volume wecorded at 14.57+0.06,
15.10+£0.10 and 15.20+0.10 for the control, 2.5 &A46l respectively. The
specific volume of control scored 1.09+0.02, whilevas 1.15+0.01 and
1.19a+0.01 for oat biscuits with (2.5% and 5%) da#ém heart powder,
respectively. Results show that there were no figmt differences in
diameter between all biscuit samples. Data show thea thickness of
control was 0.72+0.01 while oat biscuits with (2.%%d 5%) date palm
heart powder recorded 0.68+0.01 and 0.66+0.02 extsely. Finally, the
spread ratio for the control was 8.53+0.14 whiledat biscuits with (2.5%
and 5%) date palm heart powder was 9.07+0.09 at0.12, respectively.

It is noticeable that as the addition levels rodate palm heart
powder increased biscuit specific volume and spra#id. Results were in
harmony with the results ofoussefet al. (2016)who stated that a steady
increase in the width and thickness of each bisoaitle using oat flour for
fortification. Spread factor and spread ratio gedu raised to 20%
addition. AlsoZaki et al. (2018)mentioned that the thickness of the biscuits
increases greatly as the amount of oat flour isedhidn (p<0.05), but the
volume also significantly increases when oat flsuadded. Meanwhile, oat
flour had a substantial impact on the diameter apckad ratio when
compared to the control. In the same trévidstafa (2014)reported that the
control had the highest values for weight and va@yand that the 10% oat
flour biscuits came in second, while the 30% oaufflbiscuits had the
highest values for diameter. The control and tbéiscuits had the highest
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specific volume and thickness scores, with the tidah values being

recorded.
Table (7): Physical characteristics (baking quality of date palm heart oat
biscuits.
) Specific ) )
Weight Volume Diameter Thickness Spread
Samples 3 volume ]
(9) (cm’) 3 (cm) (cm) ratio
(cm’/g)
Control 13.38 1457 1.09 6.17 0.72 8.5%
"Qat biscuit" +0.03 +0.06 +0.02 +0.06 +0.01 +0.14
2.5%
° 1318 | 15.16 119 6.13 0.68 9.07
Palm heart oat
o +0.07 +0.10 +0.01 +0.12 +0.01 +0.09
biscuit
5%
12.87 15.2¢ 119 6.27 0.66 9.45
Palm heart oat
o +0.04 +0.10 +0.01 +0.06 +0.02 +0.12
biscuit
LSD 0.05 0.13 0.23 0.02 n.s 0.02 0.47

Each value is the mean + SD
The values in each column with different superdaip significantly different at (p < 0.05).

= Control = 2.5% palm heart 5% palm heart

ﬁ

| = =

Weight (g) Volume (cm3) Specific volume Diameter (cm) Thickness (cm) Spread ratio
(cm3/g)

Fig. (11): Physical characteristics (baking quality of date palm heart oat
biscuits.
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3.7. Color characteristics of date palm heart oatiscuits:

The behavior of the hunter characteristics | "lupsity”, a "red
intensity" and b "yellow intensity" of oat biscuitontrol" and oat biscuits
fortified with (2.5% and 5%) date palm heart powdee represented in
Table (8) and Fig. (12). Data show that there wagaificant differences
(p<0.05) between the control, and oat biscuits Wilb% and 5%) date
palm heart powder in luminosity scores. The higtesblor value was for
the control (65.10+0.02), followed by 2.5% palm the@at biscuit
(63.25+0.03) and then 5% palm heart oat biscuitg@H.01), respectively.
The intensity of the red color (a value) recorde®b20.02, 3.79+0.01, and
5.27+0.02 for the control, 2.5% palm heart oat Wiis@nd 5% palm heart
oat biscuit, respectively. 5% palm heart oat bishad the highest red color
followed by 2.5% palm heart oat biscuit and the detva value was for
control. Significant differences at p<0.05 wereeafied between samples in
b values (yellow intensity). The highest yelloweansity value was for the
control (26.31+0.01) followed by 2.5% palm heart becuit (24.00+0.02)
and the lowest a value was for 5% palm heart et (23.62+0.02).

Finally it could be noticed from the previous résuthat the
experimental biscuits with date palm heart powderendarker in color than
the control: the lightness (L*) and redness val(i@y decreased as the
proportion of date palm heart powder rose. Howevee, experimental
biscuits had a higher level of yellowness (&gsults were in the same line
with the study ofZaki et al. (2018)who reported that when the percentage
of oat flour added to the combination rose, theoicolf the oat flour was
darker than that of whole meal wheat flour and thigture made from
whole grain wheat biscuits with oat flour. Lighteed*) and yellowness
(b*) reduced, but redness (a*) increased. As coatptr the control sample
(100% whole grain wheat flour), all formulationssuded in a notably
darker color for the biscuit crust (L* and b* vatuevere lowered) and an
increase in redness (a* values) for the crust. Mestafa (2014)indicated
that the amount of oats added to the biscuits hadingpact on the
brightness, red color, and yellow hue. The lightmsd yellowest biscuits

were created by adding 10% oat flour, and these Wa#lowed by biscuits
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made with 20% oat flour. In the meantime, 20% a@% Dat biscuits were

the reddest biscuits, respectively.

Table (8): Color characteristics of date palm hearbat biscuits.

Color characteristics
Samples
L* a* b*
Control
o 65.104+0.02 3.66+0.02 26.3%0.01
"Oat biscuit"
2.5%
o 63.23+0.03 3.78+0.01 24.08+0.02
Palm heart oat biscuit
5%
o 55.68+0.01 5.27+0.02 23.62+0.02
Palm heart oat biscuit
LSD 0.05 0.05 0.04 0.05
Each value is the mean + SD
The values in each column with different supersaig significantly different at (p < 0.05)

= Control = 2.5% palm heart

5% palm heart

70

60

50

40

30

20

10

L*

a*

b*

Fig. (12): Color characteristics of date palm hearbat biscuits.

Conclusion

From the obtained results, it could be concludest falm heart
powder could be used with oat flour to preparebtstharacterized with its
good sensorial properties and high dietary fibeotgin and ash contents.
Finally, we can recommend with enriching oat bisomith palm heart
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powder to improve biscuit quality and alleviate thges of raw wheat
materials.
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