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ABSTRACT

Nabaq (Zizyphus spina- christi) has various functional and technology properties, which can be
used as a natural source of therapeutic functional compounds. The physicochemical properties, bioactive
compounds, and antioxidant activities, of the pulp and seeds of Nabagq fruit from Egypt and its application
in some functional products were investigated. The results revealed that the dehydrate seeds contain high
contents of crude protein (9.64%), and ether crude extract (13.95%), while, dehydrate pulp had high content
of total carbohydrates (90.94%). The carbohydrate fractions were found to be ranged from 4.05 to 16.61%
starch, 28.87 to 43.52% reducing sugars, 9.72 to 27.19%, sucrose, and 4.5 to 18.45% glucose in seeds and
pulp, respectively. The Nakaq pulp was a good source of dietary fiber, vitamin C, and minerals especially
Zn which where realized approximately 106.5% of daily requirements. The pulp was also characterized by
higher total phenolics (46.62 mg/g) and flavonoids (165.68 mg/100g) than the seed which had 1Cso values
13.88 mg/ ml for 36.02% inhibition of DPPH free radicals. The evaluation of sensorial attributes of biscuits
products prepared with powdered Nabaq seeds as replacement of wheat flour (20%) and fat (25%) showed
the highest sensory overall acceptability scores. Cookies products prepared with powdered Nabaq pulp as
a substitution of 10% wheat flour showed nearly closed acceptability to the control while cakes containing
20% pulp gave the highest score of sweetness, flavour, overall acceptability. Also, pudding containing 50%

Nabaq pulp had the highest overall acceptability in all sensory attributes.
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INTRODUCTION

Nowadays, global strategies are focused on using
natural wild fruits that rural people use them for traditional
medicine as a functional foodstuffs. Sidr (Zizyphus spina-
christi L) named Nabag, and many local names such as
Nibs, Jabat, Zefzoof, Ardeg, Ghosl, and Kanar, is an
medicine edible forest fruits which are source of the
nutritional value of the diet with macro and micronutrients
in the rural areas (Sameera and Mandakini, 2015). Itis a tree
belonging to the family (Rhamnaceae), live naturally in the
warm areas and tropical regions and Arabia which has
historical, medicinal and religious benefits (Gultekin, 2007
and Ahmed, 2016). The phytochemical components of
Zizyphus spina- cristi are, carbohydrates (up to 82.7% in
fruits), protein (4.8- 38.79% in seed), oil (up to 28.89% in
seeds), fatty acid, besides many minerals, polyphenols and
vitamins which can be used in the food and the
pharmaceutical industry. The active compounds of Nabag
such as alkaloids, flavonoids, saponins, tannins, terpenoids,
and glycosides, have numerous biological properties
including  ,antioxidant,  antimicrobial,  antifungal,
antihypertensive, antihyperglycemic and anti-diabetic, as
well as anticancer, (Said et al., 2006, Ahamed, 2016 and
Khaleel et al., 2016). The Nabag seeds are a source of
sulphur-rich amino acids and linoleic acid which showed
high activity against Escherichia coli and Bacillus subtilis
(Nazif, 2002). The Nabaq pulp has sweet taste as well as
natural nutritive source and can be consumed either fresh or
dehydrate in the manufacture of candy (Adekunle and
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Adenike, 2012 and EI Maaiden et al., 2019). It showed
biological activities such as antioxidants, active against
bacterial and fungal pathogens antidiarrheal, antitumor and
immunostimulatory activities (Adzu et al., 2003, and
Abalaka et al., 2011). In addition, research has shown that
lesser work has been carried out on these fruits and seeds in
Egypt. Therefore, the present study was undertaken to
evaluate the proximate chemical composition, the total
phenolics, flavonoids, bioactive compounds contents and
antimicrobial activity of the pulp and seeds of Nabagq fruit.
Moreover, utilization of such fruits in preparing some
functional products were also studied.

MATERIALS AND METHODS

Materials:

Five kg of the fresh Nabaq fruits (Ziziphus spina-
christi), wheat flour (72% extraction), powdered sugar,
eggs, milk, and the other ingredients mentioned in the
present work were purchased from the local market,
Alexandria, Egypt.

Chemicals

All chemicals used were of analytical grade and
purchased from El-Gamhouria Co. for Chemical and
Medical Requistes, Alexandria, Egypt. DPPH reagent (1, 1-
diphenyl -2 -picrylhydrazyl) was obtained from Sigma
Company, Germany.

Methods:
Preparation of plant material

The fresh Nabagq fruits were cleaned with tap water
and carefully separated into pulps and seeds (Fig. 1) using a
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stainless-steel knife. Fruit pulp and seeds were dehydrated
at 45°C for 12 h in a thermostatically controlled hot air oven
(Memmert UN750, Germany). The dehydrated pulp and
seeds were ground using a milling machine (Culatti
Hammer Mill DCFH 48, Germany), then packed in air-tight
Kilner jar and stored in a refrigerator (4°C) until used.
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Fig. 1. The general appearance of fruits and seeds of
Nabaq (Z. spina-christi).

Chemical methods
Proximate chemical composition including moisture,
crude protein, crude ether extract, total ash and crude fiber
of Nabagq fruit pulp and seed were determined according to
the AOAC (2007) methods under unless otherwise stated.
Carbohydrate content was calculated by difference. Starch,
reducing sugar, glucose and titratable acidity of Nabaq fruit
pulp and seed were also analyzed according to the
procedures of AOAC (2007). Total sugars were determined
by phenol-sulfuric method described by (Dubois et al.,
1956). pH was measured using Beckman pH meter (pH
MVx100 Beckman, USA) as described by Goulas and
Kontominas (2007). The energy value was calculated
according to the method described by Crisan and Sands
(1978).
Minerals content

Minerals content (Ca, Fe, Na, K and Zn) were
estimated in ash solution using an inductively coupled
plasma atomic emission spectroscopy (ICP-OES) (Model
2380, England) as described in AOAC (2007).
Bioactive compounds content
Dietary fiber fractions

Neutral detergent fibers (NDF), acid detergent fibers
(ADF), and acid detergent lignin (ADL) were determined
according to the methods described by AOAC (2007)
method No 985.29 using an Ankon 220 Fiber Analysis Unit
(Model No. A200, USA). Cellulose and hemicellulose were
calculated as follows %Cellulose = %ADF - %ADL,
%Hemicellulose = %NDF - %ADF.
Ascorbic acid content

Ascorbic acid was determined using 2, 6
dichlorophenol indophenol dye as described in AOAC
(2007).
Preparation of pulp and seed extracts

Dehydrated Nabaqg pulp, and seeds were extracted
with two solvent, deionized water, and 70% ethanol as
described by Mabrouk (2017) under the following
conditions: The ground samples were homogenized with
the solvent (at a ratio 1: 10 w/v for 1 min) in an Ultra Turrax
homogenizer ( GLH02, United States) and shaken at 100
rpm in an orbital incubator (Model INR-200, Gallenkamp,

UK) at room temperature (25+ 2°C, for 24 h) and the
residues were re-extracted under the same conditions. The
extracts were filtered through No.1 Whatman filter paper.
The filtrates were concentrated under vacuum in a rotary
evaporator (JAMES. Jobling and Co. Ltd., Staffordshire,
UK) at 45°C, then kept in brown bottles at -18°C until used
for analysis.
Total phenolics content

Total phenolic content (TPC) content in the aqueous
and ethanolic extracts was determined by the Folin-
Ciocalteu’s reagent according to the method described by
Lali¢i¢-Petronijevi¢ et al. (2016).
Total flavonoids content

Total flavonoids content in the aqueous and
ethanolic extracts was determined spectrophotometrically
by the method of Zarina and Tan (2013).
DPPH radical scavenging activity

Antioxidant activity was estimated by assessing the
free radical activity of the 1, 1- Diphenyl-2-picryl-hydrazyl (
DPPH) radical as the method described by Brand- Williams
et al. (1995). The ICs value is the concentration of sample
extract (mg/ml) required to inhibit 50% of the DPPH radical
was calculated.
Technological methods:
Biscuits preparation: Biscuits with cocoa were prepared
according to the method described by Nor Aini et al. (1992)
using the following ingredients as shown in Table (1).
Replacing 10% of wheat flour and 25% of fat by dehydrated
Nabaq seed powder were applied according to Gaines et al.
(1992).
Chocolate chip cookies: Chocolate chip cookies were
prepared by mixing all ingredients as shown in Table (1).
The dehydrated Nabag pulp powder was used for the
substitution of wheat flour at ratio 10 % as described by
Abu-tor et al. (2012).
Cake preparation: Cake was prepared by replacing 10 and
20% of total wheat flour with dehydrate Nabagq pulp powder
according to Nor Aini et al. (1989) using the following
ingredients: in Table (1).
Tablel. Ingredients used for the preparation of biscuits,

chocolate chip cookies and cake.

Ingredients Chocolate chip Cake

Biscuits -
(9) cookies
Wheat flour 250.0 340.0 475.0
Sugar 100.0 64.0 460.0
Golden brown sugar - 176 -
Fat 100.0 182.0 169.0
Chocolate chips - 125.0 -
Whole eggs 50.0 107.0 236.0
Water 40.0 - 230.0
Skimmed milk powder 7.0 - 11.0
Baking powder 4.0 25 110
Salt 1.0 3.0 5.0
Vanillia 1.25 45 1.0

Cacao- pudding: The cacao- pudding was made from the
Nabaq pulp powder which was replaced with 25, 50, and
75% cacao using skimmed milk 71.85 g, sugar 14.8 g with
8.5 g cream and 1.35 g konjac gum. All the ingredients
were mixed then heated in a stainless-steel boiler at 85+
5°C for about 20 min and poured into sterilized glass cups.
After cooling at room temperature, the pudding was placed
in the refrigerator for about 2 h (Irkin and Guldas, 2011).
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Sensory evaluation

The sensory properties in colour, flavour, taste,
texture and overall acceptability of all products were
evaluated using a hedonic rating test. Samples were served
to the trained panelists (20 panelists) of Food Science and
Technology Department, Faculty of  Agriculture,
Alexandria University, Egypt. The panelists were asked to
rate the acceptability of the product on 1-9 points scale,
ranging from the like extremely (9) to dislike extremely (1)
as described by Meilgaard et al. (2007).
Statistical analysis

Analysis of variance was carried out according to
Gomez and Gomez (1984) using SAS (Statistical Analysis
System) ver.9.1, 2000.

RESULTS AND DISCUSSION

Proximate composition and caloric value of dehydrated
Nabag fruit

The results of the proximate chemical composition
of dehydrated Nabag fruit pulp and seeds are shown in Table
(2). The moisture content varied from 9.38 to 17.56% in
seeds and pulp, respectively. Total carbohydrate was
represented the major component of the total solids of
Nabaq fruit. The dehydrated fruit pulp had high contents in
carbohydrate 90.94% whereas dehydrated seeds contains
73.94% carbohydrate. The carbohydrate content agreed
with that found by Abdelmuti (1991) and Li et al. (2007).
On the other hand, it was higher than that reported by
Adekunle and Adenike (2012), Amoo and Atasie (2012)
and Ahmed and Sati (2018) who found a carbohydrate
content (dry matter) in the range of 58.02 to 82.7% in fruit
pulp and 11.5 to 35.25% in seeds. The crude protein content
of dehydrated seeds was higher being 52.50% than that
found in dehydrated pulp. Berry-Koch et al. (1990) and
Dweck (2005) reported similar protein values 4.8- 5.6% for
Nabaq fruits. The ether extract was low in dehydrated pulp
(0.59%) comparison with in dehydrated seeds (13.95%)
which was in close agreement to the range reported by Duke
(1985), Nazif (2002) and Singh et al. (2012) showed that the
lipids content in seeds was 28.5%. The total ash was 3.89%
and 2.47% of dehydrated fruit pulp and seeds, respectively
which agreed with the range reported by Yossef etal. (2011)
and Ahamed (2016) and lower than that reported by
Adekunle and Adenike (2012) who showed that the ash
content was 7.92% in fruit and 5.82% in seeds. As it can
be noted from Table (2), the fiber content was higher
(25.05%) in dehydrated seeds than the dehydrated pulp
(2.51%). These values are in agreement with those obtained

by Ahmed and Sati (2018). However, these results are in
disagreement with Adekunle and Adenike (2012 ) who
found that the crude fiber content of Nabaq ranged from
18.73 t0 36. 63% and 6.09% in seeds and pulp, respectively.
The variations in the proximate composition might be
attributed to some factors such as variety, agro-climatic
conditions, ripening stage, the harvesting time and
environmental factors (Jumba et al., 1996). The Nabaq fruit
is an good source of energy, providing 387.39 and 459.87
Kcal/100 g from Nabaq pulp and seeds, respectively.

Table 2. Proximate composition and caloric value of
pulp and seeds of dehydrated Nabag fruit.

Components” dehydrated Pulp dehydrated Seeds
Moisture (%) 17.56°+0.39 9.38°+0.16
Crude protein (%) 458+ 0.13 9.64%+0.31
Crude ether extract (%) 0.59°+ 0.03 13.95%+0.20
Total ash (%) 3.89°+0.12 2.47°+0.08
Total carbohydrates™ (%)  90. 94°+0.21 73.94%+0.20
Crude fiber (%) 2,51+ 0.05 25.05°+0.19
Total caloric value b
(kcal/100 g) 387.39% 1.63 459.87°+3.84

Mean values with different superscripts in the same row are
significantly different (p< 0.05).

“On dry weight basis except moisture "Calculated by difference.

The contents of evaluated elements for dehydrated
Nabaq pulp and seeds and dietary reference values (DRVSs)
for minerals which include the average value adequate
intakes (Als) and reference intake (RIs) ranges for minerals
were shown in Table (3). The data indicated that the
dehydrated Nabaq pulp was a good source of the analyzed
minerals, and exhibited the lowest contents of Ca (146.53
mg/100 g), K (790.75 mg/100 g), Na (80.33 mg/100 g), Fe
(10.20 mg/100 g) and Zn (14.91 mg/100 g) than seeds. Ca,
K, Fe, and Zn in pulp were approximately 15.42%, 22.59%,
63.75%, and 106.5% of daily requirements (PRI/AI),
respectively. Therefore, it can be suitable for dietary
supplements and blood building. This value was higher than
the values found by EI Maaiden et al. (2020) who exhibited
that Ca K, and Na of Nabaq were78.37 to 74.80, 203.20 to
179.65, and 33.70 to 22.77 mg/100 g, respectively and
disagreed with the results reported by Djemai (2009), who
found that Nabaq seeds had the highest mineral content
when comparison with pulp. Variations in mineral content
can be caused by a number of factors, including variety, soil
quality, irrigation regime, harvest period, maturation,
storage conditions, and state of ripeness in different types of
fruits and within different sections of the same fruit
(Leterme et al., 2006).

Table 3. Minerals content for fruit pulp and seeds of Nabag fruits.

Components Minerals (mg/100 g dry weight basis)

(%) Calcium (Ca) Potassium (K) Sodium (Na) Iron (Fe) Zinc (Zn)
Pulp 146.53+ 0.55 790.75+ 0.67 80.33+0.49 10.20+0.03 14.91+0.38
Seeds 124.32+0.23 114.14+ 0.08 54.99+0.70 2.10+0.33 0.95+ 0.04
Dietary reference values (DRVs)* 950-1000 3500 2000 16 12.7-16.3

“Eu ropean Food Safety Authority Dietary Reference Values for Nutrients Summary Report. (2017).

Physicochemical and carbohydrate composition of
Nabag pulp, and seeds

The total acidity of dehydrate Nabaq was slightly
higher for pulp (1.15%) than that of the seed (1.02%) (Table
4). On the other hand, pH values for both pulp and seed were
3.95 and 4.07, respectively. Nabaq fruit is characterized by

sweet taste due to its high amount of total carbohydrate.
Table (4) revealed that the starch content of the pulp and
seeds was 18.26 and 4.48%, respectively of the total
carbohydrate. The sugar fractions of the pulp were total
sugars 71.08%, reducing sugars 43.52%, sucrose 27.19%,
and glucose 18.45%, which were higher increase than that
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of the seeds being 44.99, 33.66, 64.24 and 72.91%,
respectively and differ from those reported by Abdelmuti
(1991) and Saied et al. (2008) who found that dehydrate
Nabaq fruits contains 21.8% starch, 22.6 total reducing

sugars, 21.8% sucrose, 9.6% glucose and 16% fructose.
Amoo and Atasie (2012) showed that the reducing sugars of
Nabagq fruit and seed were dextrose, fructose, maltose, and
lactose.

Table 4. Physicochemical and carbohydrates composition of dehydrated Nabag pulp, and seeds.

Components pH Titritable Vitamin C Starch Total sugar  Reducing Sucrose Glucose
value Acidity (%)  (mg/100 g) (%) (%) sugars(%b) (%) (%)

Pulp 3954001 1.15°+0.08 18.95°+0.18 16.61°+0.36 71.08°+0.04 4352°+0.11 27.19°+0.53 18.45°+0.81

Seeds 407°+0.02  1.02%0.03 6.66+0.07 4.05+0.10 39.10+0.46 28.87%+0.24 9.72%+0.65 4.5+0.37

Mean + SD of triplicate analysis. LSD: Least significant differences.

Mean in a row not sharing the same letter are significantly different at p <0.05.

Bioactive compounds and antioxidant activity of
dehydrated Nabagq fruit pulp, and seeds

Dietary fiber, phenolic compounds and flavonoids
can serve in pharmaceutical and medical aspects as
antibacterial, antiviral, antitumor, antifungal, antioxidant
which promote a positive of the immune system
(Fernandez-Quintela et al., 2020).
Dietary fiber fractions of dehydrated Nabaq fruit pulp,
and seeds (on dry weight basis).

The dietary fiber fractions of dehydrate Nabag pulp
and seeds are graphically presented in Fig. (2).
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Fig. 2. Dietary fiber fractions of dehydrated Nabaq pulp,
and seeds Nabaq fruit pulp and seeds (on dry
weight basis).

The results indicated that there was a difference
between dietary fiber fractions between the two parts. The
pulp was the highest of neutral detergent fiber (NDF) and
acid detergent fiber (ADF) than that in seeds. The dietary
fibers of seeds that can be ranked in a descending order as
follows, NDF (14.04%), ADF (10.9%), lignin (8.46%)
hemicellulose (3.14%), and cellulose (2.44%) whereas it
can be arranged in descending order as follows NDF
(23.22%), ADF (14.61%), cellulose  (11.08%),
hemicellulose (8.61%) and lignin (5.49%) for pulp. Natural
dietary fiber is important due to their functional and

technology properties and play a significant role in the
enhancement of immune system, and reduces risk non
communicable diseases including obesity, diabetes, cancer,
diabetes, and cardiovascular disease (Venter et al., 2020).
Vitamin C: Vitamin C content of dehydrated pulp and
seeds were found to be 18.95 and 6.66 mg/100 g,
respectively (Table 4). This value was lower than that
reported by Berry-Koch et al. (1990) who stated that fruit
pulp contain 0.03% ascorbic acid. On the other hand, it was
higher than that reported by Ahmed and Sati (2018) who
found that ascorbic acid content was 8.64 mg/100 g in pulp
Singh et al. (2012). Orwa et al. (2009) reported a value of
vitamin C. was 1.6%. Vitamin C also known as L-ascorbic
acid, plays an important role in biosynthetic and antioxidant
functions, In addition to its improves the absorption of iron
and tin immune function (Gershoff, 1993).
Phenolics and flavonoids contents and antioxidant
activity of dehydrated Nabaq pulp, and seeds

Extraction yield of phenolics and flavonoids
compounds from dehydrate Nabaq pulp, and seed are shown
in Table (5). The data revealed that the efficiency of water
extraction method afforded the highest yield in different part
of Nabaq fruits compared to ethanolic extraction. Type and
polarity of solvent affected on total phenolics and extract
yield (Quy et al., 2014). The data showed that the dehydrate
pulp gave the highest yield either by water extraction or
ethanol extraction compared to the dehydrate seeds. The
phenolics content was found in water extract of dehydrate
pulp (46.62 mg GAE/ g extract), and 44.78 GAE/ g extract
in dehydrate seeds. In the same respect, ethanol extract of
Nabaq pulp contain the highest flavonoids content (180.01
mg CE/ g extract) compared to seeds. These results are in
agreement with EI Maaiden et al. (2019) who found that
extraction with water gave the highest phenolics (39.74 mg
gallic acid equivalent / g of dry weight of the seeds of Nabaq
while extraction with methanol gave the highest flavonoids
content ( 14.58 mg quercetin equivalent/ g of dry weight ) in
the Z. lotus seeds .

Table 5. Total phenolics and flavonoids compounds and antioxidant activity of dehydrate Nabaq pulp and seeds

Nabag Fruits
Component Dehydrate pulp Dehydrate seeds
Ethanolic extract Water extract Ethanolic extract Water extract
Total phenolics(mg/ g) 22.10°+0.34 46.62°+0.59 17.41%+ 0.33 44,78+ 0.20
Total flavonoids( mg/ 100 g) 180.01°+ 1.46 165.68% 0.73 170.87°+0.87 104.06% 0.66
Radical scavenging activity (%lInhibition) 41.42°+0.21 67.47°+ 0.69 36.02+ 0.70? 37.28+0.49
ICs0 (mg/ ml) 12.07° 7410 13.882 13412

Mean + SD of triplicate analysis. LSD: Least significant differences. Mean in a column not sharing the same letter are significantly different at p <0.05.

The differences in the phenolic potential might depend on a
type and source of Nabag. El Maaiden et al. (2020) founded
that Nabag seeds from Morocco contained the highest
average values of total phenolic content (30.24 mg GAE/ g

DW), with DPPH (64.87%).The antioxidant activity
depends on the test system, the isolation procedures, as well
as the polarity of the solvent. Generally, the antioxidant
activity was higher in extracts obtained from pulp than
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extracts of seeds. The highest antioxidant capacity was
found in water extract of pulp which showed 67.47%
inhibition of DPPH radicals with an ICsg value of 7.41 mg/
ml compared with dehydrate seeds which had 1Cso values
13.41 mg/ ml for 37.28% inhibition of DPPH free radicals.
Phenolics and flavonoids compounds as a primary
antioxidants can play an important role in absorbing and
neutralizing free radicals, and hence prevent the progression
of the diseases and cancers (Tungmunnithum et al., 2018).
The fruit, pulp, seeds of Nabaq can be used as nutraceutical
component in functional, health-enhancing foodstuffs (EI
Maaiden et al., 2020).

Organoleptic properties of the investigated Nabaq
products:

Table (6) and Fig. (3) summarized the organoleptic
properties of products containing level substitutions from
dehydrate Nabaq powder. It was obvious that the mean
scores for all the attributes of products were accepted by
panelists, being over the numerical value of (7) that was
described by panelists as “like very much” for both biscuits,

cake and cocoa pudding 50% Nabag, and “like moderately”
for chocolate chip cookies and the cacao- pudding
containing 25 or 75% dehydrate pulp. Statistical analysis of
each of the assessed organoleptic property among the
prepared products showed that the significant variation was
noticed in the colour of such products. This variation was
mainly due to difference in substitution levels used and
processing during preparing of such products. Also, data in
Table (6) showed that the biscuits products prepared with
powdered Nabaq seeds replacing wheat flour (20%) and fat
(25%) showed the highest sensory overall acceptability
scores. The addition of dehydrate Nabaq seeds powder as a
fat replacer enhanced the biscuit texture as comparison with
the control this might be because of the higher amount of
seeds oil. On the other hand, the mean scores for all sensorial
properties of chocolate chip cookies prepared with
dehydrated pulp as a substitution of 10% wheat flour were
moderately acceptable and nearly closed acceptability to
control.

Table 6. Organoleptic properties of some products preparing from dehydrated Nabaq seeds and pulp.

Tested Organoleptic properties*
products Treatment Colour flavour Taste Texture  Appearance  Overall acceptability
Control 8.90°+0.63 8.70%0.70 8704052  8.60=+047 8.70°0.97 Like very much
Biscuits* 10% 8.80°+0.97 8.90%0.57 9.00%0.79  8.80%0.93  9.00°t0.12 Like extremely
20% 7.40+0.84 8.80% 0.69 8.90°+0.48 8.80%+0.15 8.20%+0.42 Like very much
Chacolate chip Control 7464095 7.30%+0.19 725085  8.00%+050 7.80%0.80 Like moderately
cookies** 10% 7.30%+0.82  7.60% 0.59 8.20°+041  8.10%+0.73  7.90%0.68 Like moderately
Control 8.10*+0.88  8.10% 0.88 8.70%£0.79  8.10%0.74 8.20% 0.63 Like very much
Cakes 10% 8.40°+0.53 8.50°+0.10 850+ 0.69  8.60°+095 8.70°+0.39 Like very much
20% 8.50%+ 053 8.30%+0.95 8504071 850071 8.60°0.52 Like very much
Control 7504052 7.80%+0.33 780049  7.20+0.68  7.90°0.32 Like moderately
Cacao- 25% 7.50+0.32  8.00+0.90 7704082  7.90+0.86 7.20%0.79 Like moderately
pudding 50% 7.90%+0.99 8.70°+0.82 8.00%+0.88 7.90°+0.92 8.10°+0.82 Like very much
75% 8.00°+0 .99  8.00%+0.94 8.20°+ 0.74 7.60°+0.87  8.00°+0.92 Like very much

Meanz SD of triplicate analysis. LSD: Least significant differences. Mean in a column not sharing the same letter are significantly different at p <0.05.

10%Nabaq

75%Nabaq

50%Nabagq

25%Nabaq «Control

Cacao pudding

Fig. 3. The general appearance of some food products
containing dehydrated Nabaq pulp and seeds.

Nabag pulp- containing cakes up to a 20%
substitution level gave the high score of taste, flavour,
overall acceptability attribute as comparison to the control.
This may be due a synergistic sweetening effect from Nabag
sugar (Schiffman et al., 1995).The data indicated that all the

pudding prepared with 50% dehydrate Nabaq pulp as cocoa
replacer had the higher score of overall acceptability
compared with other samples. The pudding prepared with
75% dehydrate Nabaq pulp showed the highest intensity of
flavour than the other samples. Also, the results indicated
that no significant differences were noted in the organoleptic
attributes between the control sample and pudding
containing 50 and 75% dehydrated Nabaqg pulp. Pudding
containing 50% dehydrated Nabaq pulp had the highest
overall acceptability in all sensory attributes.

CONCLUSION

Nabaq seeds was rich of fat and protein content
while pulp was source of energy, phenolic compounds, and
natural antioxidant. Therefore, it could be considered as a
valuable ingredient for functional food product.
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