Egypt. J. Chem. Vol. 67, No. 11 pp. 479 - 489 (2024)

538

& Egyptian Journal of Chemistry

http://ejchem.journals.ekb.eg/

Overall Quality Characteristics of Nectar Produced by Some Date

Cultivars
CrossMark
Tarek G. Abedelmaksoud®*, Mennatalh A. Hassan®®, Mostafa T.M. Assous®, Abd EI-Rahman M. Khalaf-
Allah?

Food Science Department, Faculty of Agriculture, Cairo University, Giza 12613, Egypt
Y Date fruit processing and marketing research Department, The Central Laboratory for Date Palm Research
and Development, Agricultural Research Center, Egypt

Abstract

During this study, the effect of pH levels on the quality of nectar produced by soft date (Barhi, Samani and Zaghloul)
and semi-dry date (Siwi) cultivars after processing and during the storage period was investigated. The nectar (15.5 Brix) at
different pH levels 6, 5.5., 5.0, and 4.5 and the initial 6:5.5 pH was organoleptically evaluated. The highest sensory
assessments for date nectar samples were analysed physically, chemically, and microbiologically after processing and during
storage at 4°C for 6 months. The high taste, colour, Odor, consistency, and overall acceptability score was observed at a pH 6
for Barhi, Samani, and Zaghloul date nectar samples. At the same time, the high score for Siwi date nectar was at pH 5.5
(control sample). The results indicated no significant difference among four date nectar samples in the TSS, pH, TSS/acid
ratio, titratable acidity, crude fibre and protein. There were significant differences among four date fruits nectar with the
highest value of lightness (L) ordered as follows Barhi (20.5) >Samani (17.7) > Zaghloul (13.7) >Siwi (12.4). Also, the
highest redness (a) value was in Siwi date nectar (0.47) followed by Zaghloul (0.42), Samani (0.28) and Barhi (0.25). The
highest yellowness (b) value was observed in Barhi (1.87) compared to Samani (1.76) >Zaghloul (1.69) >and Siwi (1.56). The
sucrose content of date nectar samples was ordered as follows Samani( 7.35%) > Zaghloul (6.23%) > Barhi (5.03%)> Siwi
(1.88%). Reducing sugar (fructose, and glucose) were ordered as follows Siwi >Barhi >Zaghloul > Samani. The total
phenolic content and flavonoids of date nectar samples were ordered as follows Siwi > Zaghloul > Barhi> Samani. On the
other hand, antioxidant values were consistent with total phenolic and flavonoid values. Total soluble solids of date nectar
were slightly decreased during storage at 4°C for 6 months. The percentage decrease of TSS ranged between 0.6 to 1.26%
from the initial value. The same trend of pH value slightly declined to 5.9 for three soft date nectar samples and to 5.45 for
Siwi nectar sample. The (L and b) values were decreased during the first 3 months of storage while a clear deficiency was
observed in the second 3 months of storage period. A little gradual increase in a value was observed till 6 months of storage.
The acidity of date nectar was slightly decreased during storage period. Reducing sugars was slightly increased, while total
sugars were slightly decreased during storage. Total phenolic content, total flavonoids and antioxidant activity of date nectar
samples gradually decreased, especially during the second 3 months of storage period. Total bacterial counts and Yeast and
Mold were slightly increased during storage but were within specification range. The overall acceptability score was slightly
decreased at the end of storage compared to zero time. Therefore, producing nectar from different Egyptian types of dates will
increase the economic value of these dates, which have a limited shelf life.
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1. Introduction

Date fruits (Phoenix dactylifera L.) are an excellent
source of nutritional and healthy food. Date fruit is
oblong in shape with a single seed and becomes sweet
when ripe. Since fruits are rich in carbohydrates and
other nutrients, they are considered high-energy food.
The chemical composition of date fruit includes
carbohydrates, dietary fiber, proteins, fats, minerals,
vitamins, phenolic compounds, and carotenoids [1].

Date fruit is a rich source of carbohydrates, most of
which are in the form of simple sugar. Sugar contents
about 40% in soft dates and 80% in dry date cultivars
[2]. Egypt annually produces 1.7 million tons of date
fruits [3]. Soft date (rutab stage), semi-dry, seed, and dry
varieties represent 52%, 20%, 25%, and 3% of the total
product, respectively [4]. Based on appearance and
texture, dates can be primarily categorized into four
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types: Fresh (fruits are consumed. immediately after
harvesting, typical of the variety, Barhi); soft dates
“wet” were those that passed through a rutab stage and
remained soft and the sugars were mostly of the
reducing sugar type; semi-dry dates were those varieties
that passed through a Rutab stage but made a dryish
Tamr (the sugar was generally of the reducing type) and
dry dates were those varieties that did not pass through a
Rutab stage and sugars were mostly of the sucrose type
[5,6]. Date palm fruits are classified commercially based
on moisture content as soft, semi-dry, or dry. The
moisture content was >30%, 20-30%, and <20% in soft
dates, semi-dry, and dry date types, respectively [7].
Based on the classification mentioned previously,
Egyptian dates can be classified, into soft dates such as
Zaghloul, Samani, and Barhi; semi-dry dates like Siwi,
and Amry; dry dates such as Sakkoty, Malkaby, and
Partimoda. Soft dates that are consumed at the khalal or
rutab stage have high moisture content, are perishable,
and deteriorate having a short harvest and marketing
time. Semi-dry varieties have moderate moisture content
and relatively longer shelf life compared to dry dates
[8,3].

At present most of the date fruits are consumed directly
with little processing. Different processing steps include
sorting, pitting, disinfestation of insects, washing,
grading, heat treatment, adjusting moisture content,
coating, and packaging to produce different date
products [9]. Date syrup and paste as the main by-
products of date used for foodstuffs such as date
powder, jams, beverages, chocolates, ice cream,
confectioneries, liquid date sugar, and fermented date
products (i.e., alcohol, organic acid, and fermented milk)
[10,11,12,13,14].

Few studies have been conducted on the production and
evaluation of date juices on a commercial scale and
during storage. Date juice from Zaghloul at khalal stage
without additional water or sugar was produced by
Nadir et al [15], which they found that Zaghloul juice
contained 0.5% citric acid and 1% ascorbic acid, and it
was acceptable after processing as well as storage at 5°C
for six months. The addition of natural lemon juice to
date juice particularly at 10% (w/w), significantly
affected the composition of date juices. Alfadul and
Hassan [16] and Abd Elhakim et al [17] indicated that
beverages from date syrup fortified with roselle calyces,
tamarind, carob pods and Doum extracts were high
nutritional beverages value as well as low calories and
healthy products. Burapalit and Tipvarakarnkoon [18].
produced Barhi date juice at TSS value was 10.5% from
three stages and found no significant difference in
overall sensory attributes. From the previous studies
there was few studies about production of juice from
Zaghloul and Siwi, while there is no research about
Barhi and Samani. On the other hand, there is no

Egypt. J. Chem. 67, No.11 (2024)

research about date nectar produced from Barhi,
Samani, Zaghloul and Siwi. Therefore, this study aimed
to make trials to produce nectar from four Egyptian date
fruit cultivars and evaluate sensory, physical, chemical,
and microbiological properties as well as storage
stability.

2 Material and methods

2.1 Material

Barhi, Samani, and Zaghloul dates cultivars at khalal
stage as well as Siwi date at Tamr stage were obtained
from the Central Laboratory for Date Palm Research and
Development, Agricultural Research Center, Giza,

Egypt.

2.2 Nectar preparation

Barhi, Samani, and Zaghloul were cleaned, washed, and
boiled with water with ratio 1:2 (w: v) for 15 min at 75
+ 2 °C. The mixture was blended with a paddle impeller
(moulinex 700w, made in France) at 90 rpm according
to Sorour and Assous [19]. Seedless Siwi as semi-dry
date was extracted with water at a ratio 1:3 (w: v) at the
previous condition. The date extract was filtrated
through a muslin cloth. All samples were quickly cooled
to 4 °C (ice bath) and stored at -18 °C to stop all
reactions until further analysis.

2.3 Total soluble solids and pH adjustment

The total soluble solids (TSS) of Barhi, Samani, and
Zaghloul date extracts were adjusted to ~15.5% with the
addition of sucrose according to Egyptian Standard, No:
650 [20] .The pH levels were adjusted to be 4.5,5, 5.5,6
using citric acid.

2.4 Date nectar Pasteurization.

Date nectar samples (100 ml) were heated at 95 °C for 5
minutes in a clean 150 ml glass bottle using a shaker
water bath (Julabo, SW22, Germany) [21]. The
experiments were performed in triplicate and then
cooled quickly to 4 °C in an ice bath. Based on the
sensory evaluation of different date nectar, the highest
score was selected to evaluate quality parameters either
at zero time or during storage at 4+2°C for six months.

2.5 Physicochemical evaluation

Total soluble solids and pH values were measured
according to AOAC [22]. Color parameters (L*, a*, b*)
were measured by the Minolta colorimeter (Model CR-
400, MINOLTA CAMERA, CO., OSAKA, Japan). The
L* value represents lightness. The a* value represents
redness (+ values) and greenness (- values). The b*
value represents yellowness (+ values) and blueness (-
values) [23]. The browning index was measured at 420
nm using UV/VIS spectrophotometer (Jenway, England)
according to Schuina [24]. Moisture content, titratable
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acidity crude fiber, fat, ash, and sugar (reducing, non-
reducing, and total sugars) were determined according to
AOAC [22]. Fractionation, identification, and
determination of sugar content were carried out using
the HPLC technique according to Weil3 and Alt [25].

2.6 Phytochemical content

The total phenolic content (TPC) of date nectar samples
was determined according to Mohsen et al [26] with
some modifications using Folin- Ciocalteau reagent with
Gallic acid as standard. For extraction, 2 g of Date
nectar were homogenized in 20 ml methanol (80%) and
was stirred using a magnetic stirrer for 1 h. The extract
was filtered through filter paper (Whatman No.1l) to
obtain a clear solution, 0.1 mL of extract was mixed
with 0.5 mL of Folin-Ciocalteau reagent, stand for 5 min
and then 1.5 mL sodium carbonate (7.5%w/v) was
added. The mixture was diluted to 10 mL with distilled
water and kept in the dark at room temperature for 1 h.
The absorbance was measured at 765 nm with a
spectrophotometer (model UV-2401 PC, Shimadzu,
Milano, Italia). The results were expressed as Gallic acid
equivalents in mg GAE/100 sample. Total flavonoid
content was determined according to Elsayed et al [27]
briefly, 250ul of 5% NaNO2 was mixed with 500pl of
extract. After 6 min, 2.5ml of a 10% AICI3 solution was
added. After 7 min, 1.25ml of 1M NaOH was added,
and the mixture was centrifuged at 50009 for 10min.
Absorbance of the supernatant was measured at 510nm
against the solvent blank. The total flavonoid content
was expressed as mg of Catechin equivalent (CE) per ¢
of sample. The antioxidant activity of date
nectar samples was determined according to the method
of Abed Elmaksoud et al [28]. Date nectar samples (6 Q)
were homogenized in 75 mL of methanol and then
filtered (Whatman No.1). After that, 0.2 ml of filtrate
was mixed with 1 ml of 2,2-diphenyl-1-picrylhydrazyl
(DPPH 2.4 mg/ 100 ml methanol) and 3 ml of methanol.
The mixture was kept in the dark at room temperature
for 30 min. The absorbance was measured at 517 nm.
The antioxidant activity was expressed as% of inhibition
according to the following equation:

Inhibition (%) = (Acontrol - Asample / Acontrol) x100

Where Acnirol: the absorbance of the control; Agmpie: the
absorbance of the sample.

2.7 Sensory evaluation

Sensory parameters such as color, taste, odor,
consistency, appearance, and overall acceptability were
evaluated by 80 assessors (45 females, 35 males, aged
20 to 45 years) from the Food Science Department
Faculty of Agriculture, Cairo University. A 9-point
Hedonic scale was utilized for such a purpose; the
rejection limit is less than 5 [29]. The date nectar
samples were served at room temperature in
polypropylene cups.
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2.8 Microbiological evaluations

Total plate counts as well as yeast and mold counts were
determined according to Lingle et al [30]. The plates for
total plate count were incubated at 35 °C for 48+2 hrs.,
while incubated at 25 +2 °C for 5 days in case of yeast
and mold counts.

2.9 Statistical analysis

Experimental results were analyzed using analysis of
variance (ANOVA) XLSTAT software version 2014,
5.03 (Addin soft, New York, NY, USA) in three repeats
and expressed as the mean + standard error of the mean.
The significance of differences between samples means
was calculated at p-value < 0.05 and was considered
significant.

3 Results and discussion
3.1. Physical and chemical properties of date
varieties

Data given in Tablel shows the physical, chemical,
and phytochemical characteristics of four date varieties
Barhi, Samani, and Zaghloul as soft date and Siwi as
simi dry types. Total soluble solids (TSS) value was the
highest in Siwi date (7.5.0%), while the (TSS) values
ranged between 26.5 and 29.1% in soft date samples
Barhi, Samani and Zaghloul. These results are related to
the moisture content of the dates. The moisture content
in each of Barhi, Samani, and Zaghloul were 66.58,
65.20, and 68.66%, respectively. While the moisture
content in Siwi dates was 19.60%. Concerning the color
parameters in Table 1, L value indicates the lightness of
each sample.

A significant difference in L value among four dates
fruits which are ordered as follows Barhi (55.4)
<Samani (44.4) < Siwi (31.61) < Zaghloul (22.33). The
highest a value was observed in Zaghloul (12.35)
compared to other types Siwi (1.14) <Samani (9.57)
<Barhi (2.26) and this is due to the red color of this
type. The highest b value was Barhi (40.47) compared to
Samani (34.37) <Siwi (16.14) < Zaghloul (3.63) due to
the yellow pigment presents in this type of date fruits
and this is consistent with Sakr et al [31].

The results in Table 1 show no significant difference in
ash, fiber, fat, and protein contents among the four date
varieties. The predominant sugar content of date
cultivars was fructose and glucose rather than sucrose.
The ratio of fructose and glucose in soft dates (Barhi,
Samani, and Zaghloul) was lower than in semi-dry (Siwi
date). The fructose content of soft dates ranged between
13.1 and 22.9% and glucose content between 13.3 and
21.6%, while the fructose and glucose content of Siwi
date were 32.54 and 33.66%, respectively. On the other
hand, the sucrose content of the Siwi date was higher
than those other dates. Haider et al [32] showed that the
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type and quantity of sugars vary according to the
cultivar and their specific fruit developmental stage.
Total phenolic content was in high quantities for the
four varieties of dates and ordered as follows Siwi
(965.9) <Zaghloul (591.2 <Samani (527.6) < Barhi
(430.3). The observed pattern aligns with the findings

pertaining to flavonoids, and this pattern is similarly
since both phenolic and
flavonoids contents predominantly contribute to the
antioxidative impact. These findings match several

evident

in antioxidants,

studies [33,34,35,36].

Table 1 Physicochemical and phytochemical properties of date fruit cultivars (on dry weight bases)

Soft Date Semi dry Date
Parameters Barhi cv. Samani cv. Zaghloul cv. Siwi cv.
TSS (%) 28.9+ 0.66" 29+0.55" 26.5+0.50° 75.0+0.51°
pH value 6.23+0.29° 6.47 +0.37° 6.58+0.33° 5.67 +0.32°
L 55.4+0.51° 44.40+0.54° 22.33+0.59¢ 31.6+0.56°
a 2.2620.25¢ 9.57+0.25° 12.35+0.23° 11.1440.23"
b 40.47+0.31° 34.3740.29° 3.63+0.24¢ 16.55+0.27°
Titratable acidity (%) 0.10+£0.12° 0.13420.16° 0.164+0.13° 0.268+0.14%
Ash (%) 1.67+0.24° 1.81+0.22° 1.62+0.25° 1.95+0.30°
Crude fiber (%) 2.48+0.15 2.74+0.12° 2.42+0.11° 3.61+0.14°
Fat (%) 1.58+0.13° 1.72+0.16° 1.31 #0.18° 1.64+0.12°
Protein (%) 2.3020.25° 2.13+0.21° 2.51 +0.26° 2.27+0.22°
Moisture (%) 66.58+0.28" 65.20+0.25" 68.66:+0.22° 19.60+0.26°
Fructose g/100g 14.5%0.42° 22.9+0.40° 13.1+0.45° 32.54+0.45°
Glucose g/100g 13.9£0.24° 21.60.25" 13.3+0.26° 33.66+0.27°
Sucrose g/100g 0.92+0.10° 1.740.14° 0.7+ 0.15° 4.01+0.13°
Total sugars g/100g 29.3240.29° 46.2+0.25° 27.2+0.24° 70.2120.26°
Total phenolic content (mg/10C 430.3+0.50° 527.6+0.49° 591.2+0.52° 965.9+0.53°
Total flavonoid content d . b a
(mg/100g) 6.37+0.24 7.58+0.26 9.44+0.25 12.6+0.28
Antioxidant activity (%) 55.6+0.35¢ 57.3+0.60° 64.3+.62° 92.4+0.52°

The experimental values (means and SD for n = 3) with small letter are significantly different (P < 0.05).

3.2 Sensory evaluation of date fruit nectar samples

Results in Fig. 1 show the sensory evaluation of
date fruit nectar samples at different pH values. The
high taste, color, odor, consistency, and overall
acceptability score was observed at a pH 6 for Barhi,
Samani, and Zaghloul date nectar samples. At the
same time, the high score for Siwi date nectar was at
pH 5.5 (control sample). Regardless of the type of
date nectar, the decrease in pH value resulted in a less
palatable taste.  This improvement in sensory
parameters is attributed to the balance between the
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total soluble solids and the acidity content. In this
respect Nadir et al [15] found that the addition of
citric acid to Zaghloul date nectar improved sensory
parameters. Based on the results in Fig. 3, Barhi,
Samani, and Zaghloul date nectar samples at pH 6 as
well as Siwi date nectar at pH 5.5 were selected as
the highest sensory score and subjected to physical,
chemical, sensorial, and microbiological evaluation
after processing and during storage at 4+£2°C for 6
month.
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Fig.1. Sensory evaluation of date fruit nectar samples at different pH values

3.3 Physicochemical and microbial evaluation of
date fruit nectar samples.

Table 2 shows physicochemical and microbial
evaluation of the different date fruit nectar. The
results indicated that there was no significant
difference among four date nectar samples in the
TSS, pH, TSS/acid ratio, titratable acidity, crude
fiber, and protein. The original TSS of crude nectar
were 9.5% in Barhi date nectar, 7.5 % in Zaghloul
and Samani date nectar and 15.8% in Siwi date
nectar. There were significant differences among four
date fruits nectar with the highest value of lightness
(L) ordered as follows Barhi (20.5) >Samani (17.7) >
Zaghloul (13.7) >Siwi (12.4). Also, the highest
redness (a) value was in Siwi date nectar (0.47)
followed by Zaghloul (0.42), Samani (0.28) and
Barhi (0.25), the red color is attributed to
anthocyanins pigment presented in this type of date
fruits. The highest yellowness (b) value was observed
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in Barhi (1.87) compared to Samani (1.76) >Zaghloul
(1.69) >and Siwi (1.56), the yellow pigment is
attributed to carotenoids which are a class of natural
fat-soluble pigments providing bright color to the
plants [37]. The ash content of date nectar ranged
from 0.22% to 036%. The profile sugars of date
nectar contain variance in sucrose, fructose, and
glucose. The sucrose content (as non-reducing
sugars) of date nectar samples was ordered as follows
Samani( 7.35%) > Zaghloul (6.23%) > Barhi (5.03%)
> Siwi (1.88%). Reducing sugar (fructose, and
glucose) were ordered as follows Siwi >Barhi >
Zaghloul >Samani. The total phenolic content and
flavonoids of date nectar samples were ordered as
follows Siwi > Zaghloul > Barhi> Samani. On the
other hand, antioxidant values were consistent with
TP and flavonoid values [38, 39].
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Table 2 Physicochemical and microbial evaluation of date fruit nectar samples (on fresh weight bases)

Soft Date Semi-dry Date
Parameter Barhi nectar Samani nectar Zaghloul nectar Siwi nectar
1SS % 15.7 +0.26° 15.3 +0.22? 15.5 +0.23* 15.8+0.25°
oH value 6.0£0.11° 6.03+0.12° 6.0£0.17° 5.5+ 0.13%
TSS/ acids ratio 120.76+0.13° 127.50+0.15° 124.0+0.11° 92.93+0.12°
L 20.5 +0.34° 17.5 +0.31° 13.7 +0.30° 12.4 +0.33°
a 0.25 +0.15¢ 0.28 +0.12° 0.42 +0.13° 0.47 +0.17°
b 1.87 +0.25° 1.76 +0.27° 1.69 +0.24* 1.56 +0.23°
Titratable acidity (/100g) 0.13 +0.13° 0.12 +0.12° 0.125+0.11° 0.17+0.14°
itratable acidity (g g
Crude fiber (g/100g) 0.12 +0.05° 0.11 +0.06° 0.15+0.09° 0.14+ 0.03°
Protein (g/100g) 0.07+0.06° 0.10 + 0.05° 0.14 +0.02% 0.11+0.03°
Ash (g/100g) 0.24+0.012° 0.30+0.011° 0.22+0.015° 0.36+0.014%
Fructose (g/100g) 5.00 +0.33" 3.20+ 0.35¢ 4.67+0.32° 6.10+0.31°
Glucose (g/100g) 453+ 0.22° 3.30 +0.25° 2.85+ 0.27¢ 5.90+0.23°
Sucrose (g/100g) 5.03 +0.23° 7.35+0.27° 6.23+0.25° 1.88+0.22¢
Reducing sugar (g/100g) 9.5+0.21° 6.71+0.27° 7.63+0.25° 12.65 +0.20°
Non -reducing sugar (g/100g) 5.13+0.12° 7.600.11° 6.70+0.13° 2.02 0.15¢
Total sugars (g/100g) 14.63+0.48° 14.11 +0.46° 14.33+ 0.45° 14.67+0.5°
Phenolic content (mg/100g) 55.9+0.36° 43.8+0.36¢ 77.4+0.33" 159.0 + 0.35°
Total flavonoid content (mg/100g) 1.40£0.17° 1.120.15° 1.94+0.16° 3.98+0.18°
Antioxidant activity (%) 48.4+0.21° 42.5+0.25° 52.4+0.22 59.6+0.26°
a a a a
Total plate count (log cfu/g) 0.6+0.23 0.5+0.24 0.4%0.20 0.5+0.22
Mold & yeast (log cfulg) 0.40+0.21° 0.25+0.24° 0.30+0.28° 0.23+0.26°
83.32+0.21° 83.76+0.25° 83.55+0.23° 83.23+0.26°

Moisture (g/100g)

The experimental values (means and SD for n = 3) with small letters are significantly different (P < 0.05).

3.4 Effect of storage period on physical properties of
date fruit nectar samples

Table 3 shows the effect of storage period (at
4°C for 6 months) on physical properties of date fruit
nectar samples. Total soluble solids of date nectar
were slightly decreased during storage at 4°C for 6
months. The percentage decrease of TSS ranged from
0.6% to 1.26% from the initial value. The same trend
of pH value slightly declined to 5.9 for three soft date
nectar samples and to 5.45 for Siwi nectar sample.
This may be due to the browning reaction [40].
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showed that total soluble solids and pH values were
slightly decreased during the storage of guava nectar.
The (L and b) values were decreased during the first
3 months of storage while a clear deficiency was
observed in the second 3 months of storage period. A
little gradual increase in value was observed till 6
months of storage. Colour degradation in nectar may
be due to nonenzymatic Maillard browning. Chia et
al [41] indicated that hue angle and chroma are the
parameters associated with a* and b* values that
were significantly affected by the storage time of
pineapple nectar.
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Table 3 Effect of storage period (at 4°C for 6 months) on physical properties of date fruit nectar samples
Parameters Storage Soft Date Sime Dry
(month) Barhi Nectar | Samani Nectar | Zaghloul Nectar Siwi Nectar
TSS (%) 0 15.7+0.25° 15.3+0.22° 15.5+0.23? 15.80+0.24°
3 15.6+0.21° 15.3+0.25° 15.5+0.21° 15.70+0.22°
6 15.6+0.22° 15.2+0.21° 15.4+0.23? 15.60%0.26
pH value 0 6.00+0.14° 6.03+0.16° 6.00+0.172 5.50+0.11°
3 5.94+0.11% 5.92+0.14° 6.00+ 0.12° 5.50+0.15°
6 5.9+0.16% 5.90+0.15° 5.90+0.09° 5.45+0.07°
L 0 43.5 +0.12° 37.5+0.17° 17.70+0.15% 28.40+0.13%
3 41.8+0.25" 35.7+0.15" 16.60+0.20° 25.50+0.21°
6 35.4+0.21° 30.90+0.25° 12.90+0.22° 18.20+0.24°
a 0 1.45 +0.15" 4.38+0.12° 7.42+0.13° 5.37+0.17°
3 1.9+0.13° 4.90+0.12° 7.60+0.15° 5.66+0.11°
6 2.12+0.14° 5.35+0.14° 8.0+0.16° 6.09+0.12°
b 0 37.37 +0.12° 31.66 +0.15° 1.65+0.13% 14.66+0.17°
3 30.1740.27° 27.28+0.22" 1.58+0.25° 10.7+0.21°
6 25.25+0.17° 22.52+0.12° 1.40+0.16%® 9.1+0.13"
The experimental values (means and SD for n = 3) with small letters are significantly different (P < 0.05).
3.5 Effect of storage period on chemical acid hydrolysis of disaccharides into

properties of date fruit nectar samples

Table 4 shows the effect of storage period (at 4°C
for 6 months) on chemical properties of date fruit
nectar samples. The acidity content of date nectar
was slightly decreased during storage period.
Reducing sugars was slightly increased during
storage. This increment in reducing sugars may be
due to the inversion of non-reducing sugars into
reducing during the same period of storage, due to the
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monosaccharides such as fructose and glucose.

The total sugars were slightly decreased during
storage. It may be due to Maillard's reaction. Total
phenolic content and total flavonoids of date nectar
gradually decreased, especially during the second 3
months of storage period. Antioxidant activities are
very important for human health, they distinguish one
nectar from another. The antioxidant activity value in
four date nectar samples was not less than about 40 %
at the end storage period [40].
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Table 4 Effect of storage period (at 4°C for 6 months) on chemical properties of date fruit nectar samples (g/100

on fresh weight bases)

Parameters Storage Soft Date Sime Dry
(month)
Barhi Nectar Samani Nectar Zaghloul Nectar Siwi Nectar
Titratable acidity (%) 0 0.130+0.011° 0.12+0.012° 0.125+ 0.011° 0.17+0.013°
3 0.100+0.025%® 0.100+0.023% 0.130+0.022° 0.12+0.021°
6 0.080+0.013° 0.09+0.015%® 0.100+0.017%® 0.11+0.016%
Reducing sugar (%) 0 9.40+0.21° 6.51+0.22° 7.63+0.27° 12.55 +£0.24°
3 0.83+0.21° 7.50+0.20° 7.9+0.22° 12.6+0.17°
6 0.73+0.23" 7.62+0.17° 8.17+0.29" 12.83+0.29
Non-reducing sugar (%) 0 5.13+0.12° 7.60£0.11° 6.80+ 0.13% 2.02 +0.15°
3 4.74%0.15" 6.47+0.13" 6.35+0.16" 1.84+0.19%
6 4.53+0.18" 6.30+0.17° 5.93+0.12° 1.50+0.15°
Total sugars (%) 0 14.53+0.23° 14.11 £0.21° 14.43+ 0.25° 14,57+ 0.27°
3 14.60+0.24° 14.040.23° 14.22+0.28° 14.37+0.29
6 14.30+0.32° 13.92+0.35° 14.10+0.32° 14.35+0.33°
Phenolic content 0 55.9+0.36° 43.8+0.34° 77.4+ 0.33° 159+ 0.32°
(mg/100g) 3 48.6+0.12° 40.3+0.16° 65.1+0.14° 126.7+0.15°
6 44.7+0.16° 35.8+0.13° 52.3+0.12° 110.1+0.15°
Total flavonoid content 0 1.40+0.27° 1.1+0.28% 1.94+0.312 3.98+0.30%
(mg/100) 3 1.12+0.15® 1.0£0.17* 1.630.18" 2.67+0.12°
6 1.00+0.17° 0.9+0.12° 1.1640.19° 2.10+0.14°
Antioxidant activity (%) 0 48.4+0.14° 42.5+0.11° 52.4+0.12° 75.6+0.15°
3 42.240.17" 40.9+0.14° 50.3+0.13° 72.240.12°
6 40.60.30° 37.50.34° 48.5+0.35° 70.9+0.32°

The experimental values (means and SD for n = 3) with small letters are significantly different (P < 0.05).

3.6 Effect of storage period (at 4°C for 6 months)
on microbial load of date fruit nectar samples
The results of the microbial evaluation of different
date nectar are shown in Table 5. Total bacterial
counts werel.778, 1.698, 1.602 and 1.69 in Barhi,
Samani, Zaghloul, Siwi nectar samples at zero time
respectively, while yeast and molds werel.602,
1.397, 1.477 and 1.301 Barhi, Samani, Zaghloul, Siwi
nectar samples at zero time respectively. Low counts
in total bacterial count and yeast and molds were due
to the effect of pasteurization of nectar at zero time
before storage.
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Total counts were increased during the storage
period, but the increasing value was not more than
450 CFU/100ml juice at the end of storage (at 4°C for
6 months). Also, yeast and molds were slightly
increased during storage, the maximum value was
150CFU/100ml juice. It may be due to the growth of
mold and bacterial spores as a result of temperature
fluctuations during storage time. These results agreed
with Nadir et al [15]. The counts of microorganisms
of juice after storage were acceptable according to
Egyptian Standard, No: 650 [20].
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Table 5 Effect of storage period (at 4°C for 6 months) on microbial load of date fruit nectar samples (log cfu/ml)

Parameters Storage Soft Date Sime Dry

(month) Barhi Nectar Samani Nectar Zaghloul Nectar Siwi Nectar

0 1.778+0.23 1.698+0.21° 1.602+0.25°% 1.69+0.27°
Total counts 3 2.301+0.31° 2.47740.33" 2.497+0.35" 2.47520.34°
6 2.544+0.12° 2.602+0.11° 2.653+0.18° 2.653+0.15"
0 1.602+0.53 1.397+0.51 1.477+0.58° 1.301+0.51°
Mold & Yeast 3 2.00+0.42° 2.114+0.43° 2.000+0.40° 2.114+0.41°
6 2.146+0.12° 2.096+0.12° 2.17620.20° 2.161+0.33"

The experimental values (means and SD for n = 3) with small letters are significantly different (P < 0.05).

3.7 Sensory evaluation of date fruit nectar
samples during storage at 4°C for 6 months

Sensory parameters of date nectar during the
storage period were evaluated and presented in Table
6. The taste score decreased after the first 3 months
of storage while the reduction of taste score was not
significant. The taste score of the second storage
period was slightly significant compared to the score
of zero time for all date nectar. The taste score was
no less than 8.18. The color parameter was not
significant after 3 months while the color score was
significantly decreased at the end of storage. The

color scores after the end storage were 7.9, 8.0, 8.05,
and 8.01 for Barhi,

Samani, Zaghloul, and Siwi nectar, respectively.
Results in the same table indicated that odor and
consistency scores of date nectar were similar during
storage and acceptable after 6 months from storage.
The overall acceptability score was slightly decreased
at the end of storage compared to zero time. Thus,
producing date juice from soft and semi-dry dates at
pH values 6.0 and 5.5 respectively and TSS 15.5%
were highly sensory after processing as well as
storage.

Table 6 Statistical analysis of sensory evaluation of date fruit nectar samples during storage at 4°C for 6 months

Parameters Storage (month) Soft Date Sime Dry

Barhi Nectar Samani Nectar Zaghloul Nectar Siwi Nectar

Taste 0 9.41+0.30° 9.38 + 0.55° 9.00 + 0.59° 9.35 +0.58°
3 9.17+0.25° 9.13 + 0.30° 8.59 + 0.38° 8.67 £0.41%®

6 8.59+0.57° 8.18 £ 0.56° 8.25 +0.52° 8.30 £0.41°

Colour 0 8.73+0.47° 9.38 + 0.42° 8.95 + 0.35° 8.44 +0.53°
3 7.53+0.51% 8.68 +0.51* 8.59 + 0.44% 8.15 +0.41%

6 7.90+0.26° 8.00 + 0.60° 8.05 +0.35" 8.1 +0.21°

Odor 0 9.30+0.54? 9.31 + 0.48° 8.77 + 0.68° 8.55 +0.60°

3 7.16+0.71% 8.42 +0.49% 8.45 + 0.47% 8.25 +0.35°

6 7.40 +0.52° 8.32+0.63" 8.09 + 0.44° 8.15 +0.58°

Consistency 0 9.30£0.35* 9.46 +0.43° 8.86 + 0.55° 8.45 +0.55°
3 7.38+0.21% 8.38 + 0.45% 8.45 + 0.47% 7.95 £0.37%®

6 7.27+0.44° 8.28 +0.57° 8.23+0.34° 7.95 +7.95°

Overall acceptability 0 9.21+0.57% 9.46 £ 0.43° 9.23+0.61° 9.20 +0.54°
3 7.34+0.59% 8.42 +0.30® 8.41 + 0.44® 8.05 +0.37%

6 6.96+0.52° 8.10 +0.52° 8.26 + 0.45° 7.9 +7.90%

The experimental values (means and SD for n = 3) with small letters are significantly different (P < 0.05).
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4 Conclusion

The current study concluded the production of date
nectar using the semi-dry variety (Siwi), which has
unique chemical, physical, and phytochemical
properties, as well as soft date types (Barhi, Samani,
and Zaghloul). In addition, the results reported that the
chemical, physical, microbiological, and sensory
characteristics of different types of used date nectar
during a storage period at 4°C for 6 months were
maintained. Therefore, producing nectar from different
Egyptian types of dates will increase the economic
value of these dates, which have a limited shelf life.
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