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Abstract:

Sakkoti, Bartamuda, Gondaila, Malkabii and Shamia are excellent dry date
cultivars, grown at Aswan Governorate. This study was conducted to assay effect
of drying methods on quality of dates products so, total soluble solids (T.S.S.),
pH, acidity, color characteristics and Organoleptic characteristics were deter-
mined in prepared date products (Tamr-Elddin Date Sheets (TDS) [with / with-
out] fiber, Date pudding and Date Jelly) from fresh date fruit (Tamar), after sun-
drying for 25 days, solar drying for 14 days at ambient temperature 50°C and
mechanical drying at 60°C for 9 hrs. The obtained results showed that pH de-
creased after sun-drying and mechanical drying, while total soluble solids (T.S.S)
and acidity increased for all date products also, in generally found that the light-
ness (L), a (redness) and yellowness (b) values for date products from fresh dates
were higher than solar dried dates, followed by sun dried dates and mechanical
dried dates. So, in this study found that drying process by solar energy improved
qualities attribute of all date products that had processed from Aswan dry dates.
Keywords: Date fruit, Technological properties, Drying, Tamr-Elddin, Jelly, Pudding.
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Introduction:

Due to the growing interest in
running a healthy life, including the
diet a special interest has been put in
searching for products that are rich in
nutrients, macro and micronutrients
and vitamins. Dates are the fruits that
meet these requirements and show
multidirectional pro-health effects.
These fruits are a source of potassium
and other macro- and micronutrients
(Kuras ef al., 2020). Number of dates
derived products are now marketed
such as pitted dates, cubes, paste,
juice, syrup, spread, powder (date
sugar), jam, jelly, sweets, meals
preparations, vinegar, alcohol and
many bakery and confectionary prod-
ucts (Abd-Ellah, 2009). Also, dates
have important role as food and feed
for both human and animals (Youssef
and Ramadan, 1987). Borchani et al.,

(2010) reported that various types of
jellies prepared from date fruit and
lemon by-products had less quantity
of sugar, decreased pH, and resulted
in significantly firmer jellies, with
higher adhesiveness, chewiness, co-
hesiveness, and taste attributes and
gave higher sensory evaluation. One
of the oldest forms of processing and
preserving food is drying. The main
aim of drying is to extend the shelf
life of certain foods, minimize pack-
aging requirements and reduce ship-
ping Weights (Okos et al., 1992). The
most common method throughout
history for drying dates has been sun
drying. This process of sun drying
has its challenges in that daytime
temperature and humidity cannot
controlled, the fruit is in contact with
the open environment (a possible
source of contamination due to dust,
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soil, sand particles and insects), and
the fact that the process takes too
much time. Due to the downsides of
this processing method, sun drying
does not provide an effective process
for quality production (Doymaz,
2005). To reduce these problems,
other forms of processing should be
taken into consideration, which may
improve quality in terms of color or
nutrients. In today's world, it seems
that the most effective and common
form of processing is the convective
drying method, because of its ability
to reduce the moisture content in food
and preserved well (Mundada et al.,
2010).

The objectives of this study were:

1- Prepare different date products
(Tamr-Elddin Date Sheets with
fiber - Tamr-Elddin Date Sheets
without fiber — Date Jelly — Date
Pudding) from the five date palm
verities (Sakkoti, Bartamuda,
Gondaila, Malkabii and Shamia)
at Tamr stage of maturity.
Comparing the technological
properties of date products when
using sun, mechanical and solar
energy drying methods.
Investigate the effect of process-
ing methods on physical proper-
ties of the prepared date prod-
ucts, (especially total acidity, pH,
total soluble solids, and color),
and organoleptic characteristics
of the prepared date products.
Materials and Methods:

Materials:

This study was carried out on
five date fruits which cultivars in
Aswan Governorate, Sakkoti, Barta-
muda, Gondaila, Malkabii and Sha-
mia are dry date varieties. 100 kg of
different date fruits were collected
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during September 2018 and 2019 sea-

sons, from their sources in Al-Akkab

village, Aswan sector, 15 km north of

Aswan city at random and transferred

to laboratory for analysis. Each of

these date fruit types was divided into
four parts.

Date samples were divided into
four groups (For each variety) one
group was left as control (fresh), each
part was counted 25 kg for each vari-
ety, while the other three groups were
treated as follows for each drying
method:

» The first part (I) was used as fresh
(Tamar) immediately after har-
vesting before the cultivars pre-
pared to dry.

» The second part (II) was dried us-
ing electric oven at 60°C. With air
circulation for 10 hrs.

» The third part (III) was dried us-
ing a solar dryer, on the roof of
the Faculty of Agriculture and
Natural Resources - Aswan Uni-
versity, from mid-September, at
maximum temperature of 50 °C
for 14 days.

» The fourth part (IV) was dried in
open air under sun rises, from
mid-September, at maximum
temperature of 40 °C for 25 days.

Methods:

1. Drying methods:

1.1. Solar drying: Date samples
were dried by using hot air at 50 °C
for 14 hrs, the hot air was heated in
direct active solar dryer has been
manufacturing in local workshop —
Aswan governorate, the solar drying
system is shown in Fig. (1). The solar
drying process was conducted on the
roof of the Faculty of Agriculture and
Natural Resources, Aswan University
- Aswan — Egypt.
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1.2. Mechanical drying at
oven: Date samples were dried by
using an electrical oven at 60 °C for
10 hrs. The drying process was car-

ried out inside the Food Sci and Tech.
Laboratory - Faculty of Agriculture
and Natural Resources - Aswan Uni-
versity - Aswan - Egypt.

Figure 1: Isometric view of the solar drying system.

1.3. Sun drying: Date samples
were dried on open air at maximum
ambient temperature 40 °C. The sun
drying process started from 20 Sep-
tember for 25 days, on the roof of the
Faculty of Agriculture and Natural
Resources, Aswan University - As-
wan - Egypt.

2. Preparation of date products:
2.1. Preparation of Tamr-Elddin
Date Sheets (TDS) samples:

The method of Tamr-Elddin
Date Sheet (TDS) preparation was
carried out according to Nadir ef al.,
(2005) as following:

s Every part of the four groups
of date [fresh, solar dried, sun
dried and mechanical dried] of
the five date verities was
washed with tap water. Then,
they were cut and pitted
manually.

» Pitted dates were mixed with
cold water at a ratio of 4 date
pulp: 3 water (w/w) and 0.5 %

*,

D)
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Na-met a bisulfite (from pitted
date weight) were added to the
mixture to prevent discolora-
tion.

» The mixture was cooked in
pressure cooker (SEB- Express
Cooker -10 L) for 30 minutes.
Then it was homogenized us-
ing a blender (Braun 600 W)
for 2 min.

The homogenized mixture was di-

vided into two parts:

First: Production of TDS without

Fiber:

» The previous mixture of date
was strained through double
cheese cloth and the extracted
date juice was mixed with 0.5
% pectin.

» Then 400 g of the filtered date
juice was poured into alumi-
num foil trays (15.5 x 11 x 4)
smeared with few drops of
paraffin oil.

*,

D)
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» Each tray was dehydrated till
the moisture content decreased
to less than 16 % using oven at
50 °C for 72 hrs.

» The obtained date sheets were
rolled in a cellophane paper
and packaged in polyethylene
bags till analysis.

Second: Production of TDS with

Fiber:

% A portion of 300 g from each
variety of the homogenized
mixture of boiled date was
poured in aluminum foil tray
(15.5 x 11 x 4) smeared with
few drops of paraffin oil.

» Each tray was dehydrated till
the moisture content decreased
to less than 16 % using Con-
ventional oven at 50 °C for 40
hrs.

¢ The obtained date sheets were
rolled in a cellophane paper
and packaged in polyethylene
bags till analysis

2.2. Preparation of Date Pudding

samples:

v' Date pudding was prepared us-
ing date juice from the five
date varieties for each treat-
ment.

v Water was added in the ratio
of 1: 2 in case of date pudding
using fresh date juice.

v Date pudding samples were
prepared according to the
method described by Penfield
and Campbell, (1990) as fol-
lowing:

» Corn starch was mixed with
cold water perfectly to prod-
uct a suspension.

» Then fresh date juice was
mixed with the suspension.

D)
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» The mixture was cooked over
hot water bath at 90°C until it
was thickened and come to a
boil for 10-15 minutes ap-
proximately

» Then it was poured into cups
and allowed to cool for 2 hrs
at 4 °C.

2.3. Preparation of Date Jelly sam-

ples:

¢ Date jelly was prepared using
date juice from the five date
varieties for each treatment.

*» Water was added in the ratio
of 1: 2 in case of date jelly us-
ing fresh date juice.

¢ Date jelly samples were pre-
pared according to the method
described by Penfield and
Campbell, (1990) as follow-

ing:

» Gelatin was soaked in cold
water for 5 minutes, and then
fresh date juice (or date syrup)
was added and stirred well.

» Then this mixture was heated
over water bath at 80 °C until
all gelatin powder was dis-
solved thoroughly.

» Then the mixture was poured
into cups and cooled for 3 hrs
at 4°C.

3. Chemical composition:

Ph, acidity, and total soluble
solids (T.S.S.) were determined ac-
cording to official methods of analy-
sis (AOAC, 2005).

Color characteristics of fresh
and dried dates products were per-
formed wusing colorimeter (model:
CR-410, Konica Minolta Sensing
Americas, Inc., USA) according to
the International Commission on Il-
lumination (CIE) color coordinates
L*, a* and b* (10° observer at D65
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illuminant). Mendoza et al, (2006)
also suggested that L*, a*, b* color
system is the best color space for
quantification in foods with curved
surfaces. The L* value is used to de-
note lightness (100) and darkness (0),
a* represents the tones between red-
ness (+) and greenness (—), and b*
denotes the tones between yellowness
(+) and blueness (—). Prior to meas-
urement, the meter was calibrated
with a white standard tile provided by
the manufacturer. Fresh and dried
dates at three ripening stages were
placed on the weighing boat to meas-
ure the color values. For each sample,
measurements were replicated three
to five times. Chroma, indicating
color intensity, and hue angle were
also calculated from the L*, a* and
b* values as follows:
Hue angle (H) = tan™*(b" /a")

The hue angle values vary from
0° (pure red color), 90° (pure yellow
color), 180° (pure green color) to
270° (pure blue color) (Seerangurayar
et al., 2017).

Sensory evaluation of the Date
products (Tamr-Elddin, pudding and
jelly) was done after processing. Ten
semi trained panelists were evaluated
the samples using the numerical he-
donic scale method. The panelist
evaluated the sample for taste, color,
odor, [(texture for Jelly and Pudding)
or (degree of chewiness for Tamr-
Elddin sheets)] and overall accept-
ability according to (Kulp ef al,
1980).

Statistical analysis was carried
out using IBM SPSS Statistics 25, PC
statistical software. LSD Multiple
Range Test was applied to assess sig-
nificant differences between means at
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1% and 5% levels of probability
(Steel et al., 1997).

Results and Discussion:

1. Tamr-Elddin Date Sheets (TDS)
without fiber:

There were no differences in to-
tal acidity (as malic acid) between all
date products for all treatments, as
shown in Table (1), and the total
acidity ranged between (0.94 and
1.02 %) and the results indicated that
all drying systems lied to increase the
percent of total acidity for all fruit
date varieties, whereas the highest
total acidity was after solar drying
while the lowest value was with me-
chanical drying system (oven). There
were little differences in pH between
Bartamuda and Gondaila, also, be-
tween Sakkoti and Shamia, generally
the pH on fresh (Tamr) Aswan dry
dates ranged between (5.44 and 6.31
%). Shamia and Bartamuda contained
the highest T.S.S. (° Brix) by (86.76
and 86.33). It was found that the
lightness (L), redness (a) and yellow-
ness (b) values for T.D.S. without fi-
ber samples were ranged from (17.18
—20.15), (4.45 - 6.61) and from (1.02
— 2.30), respectively for T.D.S With-
out fiber from fresh dates. The ob-
tained results were agreed with (EI-
ghazali and Hussin, 1999) and (El-
Sharnouby et al., 2007). Analysis of
variance for Physical evaluation of
Tamr-Elddin without fiber prepared
from the five date varieties of Aswan
dry date, indicated that the date culti-
vars were highly significant affected
(p £0.01) for pH and acidity, while it
did not significantly at (P < 0.05) for
T.S.S. on the other hand there was
highly significant affected (p < 0.01)
between treatments for total acidity
and T.S.S. but significantly at (P <
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0.05) for pH and the interaction be-
tween treatments and date cultivars
were significantly at (P < 0.05) for
pH while it did not significantly at (P
< 0.05) for acidity and T.S.S.

With regard to overall accept-
ability of TDS in solar drying date,
shown in Table (2) and Fig. (1),
higher and lower significant scores at
(p < 0.05) were found in Shamia and
Malkabii (9.12 £ 1.53 and 4.84 +
0.98, respectively). In case of me-
chanical drying date sheets, Sakkoti
showed higher scores followed by
Shamia (8.73 = 1.39 and 8.46 + 1.41
respectively) on the other hand we
found the sun drying date sheet has a
lower value compared to the other
treatments.  From  the  above-
mentioned results, it could be con-
cluded that Shamia (TDS) with fiber
in solar drying had the best values for
degree of chewiness, odor, color, and
overall acceptability among all Tamr-
Elddin Date Sheets (TDS) with fiber.
But Sakkoti (TDS) with fiber in solar
drying was the best compared to
other date sheets regarding taste.

2. Tamr-Elddin Date Sheets (TDS)
with fiber:

The results in Table (3) showed
that Bartamuda contains the highest
percent of total acidity by (1.04 %),
while the Sakkoti contains the lowest
percent of (0.90 %), also; Gondaila,
Sakkoti, and Malkabii had lower pH
values (4.53, 5.21 and 5.51; respec-
tively). It could be noticed that slight
differences were found in total solu-
ble solids (T.S.S.) as °Brix between
the different varieties in Tamr-Elddin
Date Sheet (T.D.S.) with fiber. Where
T.S.S. (° Brix) ranged from (69.17 —
74.40) for fresh (Tamr). We can say
in generally the lightness (L), a (red-
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ness) and yellowness (b) values for
T.D.S. with fiber samples from fresh
dates were higher than T.D.S. with
fiber samples from solar dried dates,
followed by sun dried dates and me-
chanical dried dates. The obtained
results were agreed with (Elghazali
and Hussin, 1999) and (El-Sharnouby
et al., 2007). Analysis of variance for
Physical evaluation of Tamr-Elddin
with fiber prepared from the five date
varieties of Aswan dry date, indicated
that the date cultivars were highly
significant affected (p < 0.01) for pH
and acidity, while it did not signifi-
cantly at (P < 0.05) for T.S.S. on the
other hand there was highly signifi-
cant affected (p < 0.01) between
treatments for total acidity and T.S.S.
but significantly at (P < 0.05) for pH
and the interaction between treat-
ments and date cultivars were highly
significantly at (P < 0.01) for pH and
T.S.S. while it did not significantly at
(P <0.05) for acidity.

Regarding overall acceptability
of TDS in fresh date, shown in Table
(4) and Fig. (2), higher and lower
significant scores at (p < 0.05) were
found in Shamia and Gondaila (7.17
+ 0.41 and 3.67 £ 0.19, respectively).
In case of solar drying date sheets,
Shamia showed higher scores fol-
lowed by Sakkoti (7.23 £ 0.67 and
5.10 £+ 0.64 respectively) on the other
hand we found the sun drying date
sheet has a lower value compared to
the other treatments. From the above-
mentioned results, it could be con-
cluded that Shamia (TDS) without
fiber in solar drying had the best val-
ues for degree of chewiness, odor,
color, and overall acceptability
among all Tamr-Elddin Date Sheets
(TDS) without fiber. But Gondaila
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(TDS) without fiber in solar drying
was the best compared to other date
sheets regarding taste.

3. Date pudding:

The results in Table (5), indi-
cated that total acidity (%) of pud-
dings prepared from fresh date ranged
from (0.22 - 0.29 %) which was
found to be lower than those prepared
from dried dates as well as little dif-
ferences were found in pH values be-
tween budding samples; as they
ranged from (5.41 to 6.40) for fresh
(Tamr), and in generally the drying
process led to decrease the pH values
for all varieties. On the hand, T.S.S.
(° Brix) of date pudding samples pre-
pared varied between (13.14 to 18.93
° Brix) for Malkabii and Bartamuda,
respectively. The results indicated
that the lightness (L) values for date
Pudding samples from fresh dates
were higher than date Pudding from
solar dried dates, followed by sun
dried dates and mechanical dried
dates. The obtained results were
agreed with (Elghazali and Hussin,
1999) and (El-Sharnouby et al,
2007). Analysis of variance for
physical evaluation of Date Pudding
prepared from the five date varieties
of Aswan dry date, indicated that the
date cultivars were highly significant
affected (p < 0.01) for pH, acidity and
T.S.S. Also, there was highly signifi-
cant affected (p < 0.01) between
treatments for pH, total acidity and
T.S.S. as well as the interaction be-
tween treatments and date cultivars
were highly significantly at (P <0.01)
for pH and T.S.S. while it did not
significantly at (P < 0.05) for acidity.

With regard to overall accept-
ability of Date Pudding in solar dry-
ing date, shown in Table (6) and Fig.
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(3), higher and lower significant
scores at (p < 0.05) were found in
Shamia and Malkabii (9.20 + 0.65
and 5.63 £ 0.55, respectively). In case
of mechanical drying Date Pudding,
Shamia showed higher scores fol-
lowed by Bartamuda (8.93 = 0.67 and
7.53 = 0.59 respectively) on the other
hand we found the fresh Date Pud-
ding has a lower value compared to
the other treatments. From the above-
mentioned results, it could be con-
cluded that Shamia in solar drying
had the best values for degree of
chewiness, odor, taste, color, and
overall acceptability among all Date
Pudding.

4. Date jelly:

The results in Table (7), indi-
cated that total acidity (%) of date
jelly ranged from (0.24 — 0.31 %) for
all samples, and the date jelly sam-
ples, prepared from fresh date, had
the lowest values of pH values com-
pared with that prepared from dried
dated while T.S.S. (° Brix) of date
jelly samples prepared from fresh
date (20.75 — 27.11 ° Brix) were
higher than those prepared from dried
dates. The lightness (L) values for
date Jelly samples from fresh dates
were higher than date Jelly from solar
dried dates, followed by sun dried
dates and mechanical dried dates. The
obtained results were agreed with
(Elghazali and Hussin, 1999) and (El-
Sharnouby et al., 2007). Analysis of
variance for physical evaluation of
Date Jelly prepared from the five date
varieties of Aswan dry date, indicated
that the date cultivars were highly
significant affected (p < 0.01) for pH,
acidity and T.S.S. Also, there was
highly significant affected (p < 0.01)
between treatments for pH and T.S.S.
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while pH was significantly at (P <
0.05) as well as the interaction be-
tween treatments and date cultivars
were highly significantly at (P <0.01)
for pH and T.S.S. while it did not
significantly at (P < 0.05) for acidity.
About overall acceptability of
Date Jelly in solar drying date, shown
in Table (8) and Fig. (4), higher and
lower significant scores at (p < 0.05)
were found in Malkabii and Gondaila
(8.82 £0.19 and 7.21 £ 0.39, respec-

tively). In case of mechanical drying
Date Jelly, Malkabii showed higher
scores followed by Sakkoti (7.92 +
0.61 and 7.14 £ 1.06 respectively) on
the other hand we found the sun dry-
ing Date Jelly has a lower value com-
pared to the other treatments. From
the above-mentioned results, it could
be concluded that Malkabii in solar
drying had the best values for degree
of chewiness, odor, color, and overall
acceptability among all Date Jelly.

Table 1. Physical evaluation of Tamr-Elddin without fiber prepared from the five
date varieties of Aswan dry date.

. - T.S.S., Color
Date cultivars| Treatment | Acidity, (%) pH (°Brix)  |[L(lightness) a (redness) |b (yellowness)| Hue angle

1 1.02+£0.02%] 631+0.16° [8234+0.67"| 20.61 4.95 1.54 17.22

Sakkoti 11 1.14+0.03™] 570+ 0.10™ {8031 +1.73°| 19.36 3.62 1.36 20.81
111 1.19+0.02° | 6.28+0.11% [79.67+2.29¢| 17.91 3.23 1.32 22.29

v 1.09+0.01 | 5.73+0.07™ [78.19+0.97 % 18.45 4.65 0.98 11.86

1 0.98+0.019| 547+027° [8633+1.75"| 25.65 5.64 1.14 11.31

Bartamuda Il 1.08+0.02%°] 592+0.11° [80.77+2.60°| 23.35 7.66 1.08 7.97
111 1.13+£0.02° | 544+0.10% [81.03+1.71°] 18.94 4.67 0.95 11.31

v 1.04+0.02%] 583+0.15° [77.60+2.40% 21.36 3.68 1.02 15.64

1 0.96+0.03"] 544+0.10° [83.72+2.41°] 20.18 6.61 2.01 16.7

Gondaila Il 1.03+0.02%°] 536+0.12° [81.72+1.03° 19.15 4.52 1.98 23.75
I 1.08+0.01°[531+0.11 ™({80.47+0.52°| 17.25 7.96 1.09 7.97

v 1.00+£0.02%| 477+054" [79.58+1.14%] 18.60 3.60 1.67 247
1 0.94+0.017| 5.84+0.14° [81.66+1.57°| 18.65 6.54 3.05 25.17

Malkabii 11 1.02+0.02%™| 539+0.08° |77.72+2319 19.23 4.69 2.30 26.1
111 1.06 £0.02° | 5.63+£0.09° [79.05+1.70°] 18.95 7.62 1.35 10.2

v 0.99+0.01°| 536+0.099 [7834+1.20°| 16.54 2.81 1.90 3421
1 0.95+0.019] 621+0.11° [86.76+2.54"| 27.15 445 1.38 17.22
Shamia Il 1.03+£0.02° | 6.27+0.10" [81.02+1.15°| 2437 7.75 1.45 10.76
111 1.07+0.02° | 6.01+0.05° [7827+1.85%] 20.78 425 1.06 14.01

v 0.99+0.01*] 5.97+0.17% [77.50+1.12%] 22.65 3.52 1.27 19.8

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by

different.
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Table 2. Organoleptic characteristics of Tamr-Elddin Date Sheets (TDS) without

fiber.
Date culti- Treatment Degree‘ of chaw- Odor Taste Color Overal! ac-
vars ing ceptability
I 410+1.15° 4.04+1.15° 5.78 +0.69° 3.50+1.32° 533+0.57°
Malkabii Il 4.13+1.20° 433+0.07° 6.17+1.67° 3.10+0.86° 467+037°
111 311+1.16¢ 3.83+1.04¢ 526+ 1.04¢ 2.67+1.087 4.06+1.09°
v 3.44+0.70° 3.99+1.31° 6.04+0.29° 2.90+0.76° 483+0.64°
1 450+032° 2.96+0.83°¢ 6.17+0.76° 233+1.15¢ 3.67+0.19°
Gondaila I 450 +0.09° 3.83+0.87° 6.33+0.58" 2.83+1.04° 3.50+0.27°
111 3.67+0.86° 3.41+0.76° 537+042°7 2.17+0.72°¢ 3.17+032°7
v 4.11+1.08° 3.61+123° 5.67 +0.54° 2.67+1.52° 3.33+029°
1 4.17+0.61° 533+0.58° 546+ 1.50° 417+125° 4.67+0.51°
Sakkoti Il 5.10+0.73° 4.83+0.77° 533+1.89° 4.54+044° 5.10 £ 0.64°
111 3.83+1.11°7 426+0.58¢ 4.64+1.08 ¢ 3.17+0.89°7 3.50+0.76°
v 4.83+0.81° 533+0.89° 5.12+1.51° 447+1.16° 4.61+0.50°
1 5.17+0.59° 6.50+1.32° 6.67+0.57° 6.67+0.57° 717 +041°
Shamia I 5.67+0.76" 6.04+1.01° 520+121° 7.67+0.34° 7.23+0.67°
111 433+0.52°¢ 503+1.16° 5.67+1.15° 7.04+0.61° 6.67+0.407
v 533+0.16° 526+0.92¢ 433+1.51° 733+1.05° 7.03+1.01°¢
1 3.67+0.13° 330+0.52° 450 +0.86" 5.05+1.07° 4.03+0.17°
Bartamuda I 3.33+057° 333+125° 4.67+0.64° 450+1.01° 3.92+1.04°
111 2.17+0.30° 3.13+1.12° 433+091° 4.10+0.50° 3.50+037°7
v 267+0.67° 3.11+021°¢ 3.67+043 ¢ 415+0.73° 381 +049°

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by
different.

Table 3. Physical evaluation of Tamr-Elddin with fiber prepared from the five date
varieties of Aswan dry date.

T.S.S. Color
Date cultivars | Treatment | Acidity, (%) pH  Brix) L A B Hue
(lightness) | (redness) | (yellowness) | angel
1 0.90+0.04™521+047° [71.17+1.47°] 18.53 2.02 1.87 4279
Sakkoti I 1.23+£0.06™ [5.49+028" [68.70+£1.04°] 20.63 6.17 1.73 15.64
111 1.39+0.05° [5.16+033% [67.73+£1.09¢] 22.13 4.85 1.64 18.78
v 1.06£0.02™ [5.47+0.18° [66.64+1.77%]  20.48 7.62 1.18 8.53
1 1.04+0.03™ [6.26+0.18° [7440+1.65°] 2038 1.00 2.92 71.10
Bartamuda Il 1.09+0.06° [6.03+0.33° [68.03+2.75¢] 22.84 7.43 2.76 20.30
111 123+0.04° [5.58+034% [69.10 +1.64°] 2135 3.65 1.94 27.92
v 0.98+0.05"7[5.74+0.39™ [64.93+2.63° 10.54 4.67 2.34 26.57
1 0.95+0.037 [4.53+029 [72.83+2.10°| 15.72 8.25 5.48 33.42
Gondaila Il 0.96+0.06° [532+0.39™ [7033+2.05°] 21.03 5.84 532 4230
111 1.10+£0.04" [5.12+0.17™ [69.53 +2.03¢| 20.84 7.23 435 30.96
v 1.04+£0.09" [544+029" [67.67+2.13% 19.64 6.45 436 34.22
1 0.94+0.03™[551 044" [69.17+3.65°] 13.54 1.47 1.10 36.08
Malkabii I 1.18+0.04" [5.16+030° [67.77+231°] 11.42 4.67 1.09 12.95
111 1.06 £0.04™ [4.91+0.14% [67.45+1.01°¢ 9.34 3.65 1.12 17.22
v 1.08+0.03® [5.08+026% [70.17+335% 11.36 5.12 0.97 10.76
1 0.99+0.02° [5.67+0.16" [74.40+1.56°] 21.08 1.41 7.56 79.44
Shamia I 0.93+0.04™ [621+034% [71.30+0.96°| 26.85 10.75 6.94 33.02
111 1.03+0.04° [643+0.15° [6827+1.87¢] 21.58 8.21 5.43 33.42
v 0.81+0.03™ [6.26+0.51° [65.97+1.53% 20.34 7.64 5.67 36.50

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by

different.
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Table 4. Organoleptic characteristics of Tamr-Elddin Date Sheets (TDS) with fi-
ber.
Date cultivars | Treatment | Degree of chewing Odor Taste Color Over;z;::l;cycept-
1 433+085° 5.58 + 1.34° 6.46 +0.89° 444 +£028° 4.84+0.98°
Malkabii I 5.11+1.52° 6.03+1.06° 6.61+0.56° 452+050° 536+051°
111 4,03 +0.95¢ 526+0.71¢ 6.06+0.34° 4.04+0.85° 4.63 +0.58¢
v 4.67+053° 5.67+0.83° 6.17+0.97°¢ 422+098° 476+0.92°¢
1 622+1.07° 6.06+0.72° 6.71+1.10° 593£1.19° 5.98+0.95°
Gondaila Il 630+ 1.12° 5.83+0.58° 7.26+0.84° 632+ 1.43° 633 +0.85°
111 510+1.01°¢ 553+096° 6.38+031° 5.85+ 1.34° 571+047°
v 5.67+0.58° 5.92+0.83° 6.48+0.76° 562+080° 5.90+0.82°
1 8.82+1.08° 8.42+0.94° 8.85+0.80° 921+2.50° 9.01 +1.60°
Sakkoti Il 895+1.16° 8.74 + 1.06° 9.18+0.49° 930+ 1.58° 9.05+1.25°
111 8.08+0.32¢ 827+090° 836+0.69° 8.84+1.86° 871+1.77°
v 8.42+0.88° 845+ 041° 832 +0.487 8.83+1.62¢ 873 +1.39°
1 9.17+0.52° 8.54+0.85° 8.890 +0.25° 9.51+1.74° 9.11+1.25°
Shamia Il 933+0.29° 9.08 = 1.08° 9.02+0.31° 9.47+057° 9.12+153°
111 8.13+£0.23™ 853+0.69° 838+1.21°7 885+1.20° 877+1.17°
v 8.43+0.51 ™ 8.61 +0.73° 840+ 1.09° 9.10+ 1.48° 846+ 141°
I 780+1.15¢ 8.83+1.01° 811+139° 853 +139° 838+ 1.14°
Bartamuda Il 8.33+0.34° 8.45+0.89¢ 8.71+127° 8.68+0.89° 8.67+1.09°
111 7.77+041°¢ 7.69 +0.28° 7.92+0.987 8.03+1.07¢ 776+1.42°7
v 7.90+1.10° 8.48+0.36° 8.12+0.77° 823+0.67° 8.06+093°

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by
different.

Table 5. Physical evaluation of Date pudding prepared from the five date varieties
of Aswan dry date.

Color
Date culti- T.S.S.
- o 0 Tam: L (light- a (red- b (yellow- Hue
vars Treatment | Acidity, (%) pH (° Brix) ness) ness) ness) angle
1 0.29+0.01 % 6.29+0.16° | 13.16+0.39° 38.84 0.80 9.24 85.05
Sakkoti Il 041+0.03™ | 578+0.09° | 11.82+0.04" 32.15 2.15 8.45 75.72
111 045+020° | 634+0.11° | 11.20+0.01 39.04 0.20 2.46 85.35
v 037+0.01% | 577+0.05% | 10.57+0.01 29.46 1.12 451 76.06
1 0.26+0.01 % 6.40+022% | 18.93+0.31° 40.06 1.30 9.63 8231
Bartamuda I 036+0.02%" [ 593+0.11° | 16.17+0.08™ 38.74 1.52 7.25 78.16
111 0.41+0.02° | 549+0.11% | 12.68+0.03™ 39.28 0.60 4.40 82.23
v 032+0.02"[ 583+0.14™ | 11.78+0.54 ™| 4249 1.77 6.85 75.51
1 0.25+0.01*% 541+0.09° | 14.63+0.45° 35.38 0.32 7.68 87.61
Gondaila I 034+0.02% | 538+0.14° | 13.53+0.08° 32.46 0.94 7.61 82.96
111 039+0.02° | 540+0.11° | 13.19+0.11° 29.36 1.06 6.36 80.53
v 031+0.01 ™| 477+054% | 12.95+0.03 ¢ 31.88 0.39 7.35 86.96
1 0.24+0.01* 6.13+0.16° | 13.14+0.76° 25.84 2.04 527 68.81
Malkabii Il 033+0.02% [ 570+0.11° | 11.07+0.02% 2251 1.97 4.67 67.12
111 037+0.01" | 598+0.04° | 10.69+0.02% 18.50 2.02 2.98 55.95
v 029+0.01" | 566+0.097 [ 9.89+0.07™ 20.15 1.88 3.48 61.61
1 0.22+0.01 %] 598+0.09° | 15.75+0.33° 4322 0.20 5.83 29.15
Shamia I 031+0.02% | 6.07+0.11° | 13.37+0.02® 40.84 0.67 491 82.23
111 035+0.02" | 585+0.05° | 12.41+0.05% 35.95 0.34 3.38 84.25
v 027+0.02% | 577+0.16% | 9.54+0.06*7 37.26 0.19 447 87.57

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by
different.
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Table 6. Organoleptic characteristics of Date Pudding.

Date culti- Treatment Texture Odor Taste Color Overall accept-
vars ability
I 6.00 +0.47 © 6.13+0.51° 6.39 +0.94° 521+0.61° 5.19+0.70*
Malkabii Il 633+0.16° 6.53+0.76" 6.42+0.85° 552+0.50" 5.63+0.55°
111 5.67+031% 6.07+0.13™ 6.03+0.54°¢ 514+022™7 | 516+0.29°¢
v 6.31+0.81% 6.27 +0.43° 6.07+0.15 5.17+0.85° 528+093°
1 6.00+0.50 ¢ 6.53+0.86™ 6.42+0.86™ 5.83+0.57¢ 5.81+0.62¢
Gondaila Il 7.00+0.19° 7.20+0.75° 6.94 +0.37° 6.23 +0.09° 629+0.11°
111 6.33+0.94° 6.60+0.11° 6.69 +0.27° 591+1.01° 5.87+0.09%
v 6.67 +0.80° 6.87 +0.64° 6.47+0.14° 5.96+0.86™ 6.10+0.89°
1 8.67+0.17° 827+0.11° 8.11+0.86° 8.51+0.58™ 8.39+0.30
Shamia Il 9.00 +0.13° 920+ 1.07° 8.94+0.53° 9.23+0.25° 920+0.65"
111 7.67+0.83¢ 827 +0.67° 821+043° 8.56+0.16° 849 +0.71°
v 8.47+0.67° 8.87+0.49° 8.75+0.11° 9.18+0.83° 893+0.67°
1 7.00+0.33" 6.93 +0.24™ 6.88+0.84° 7.06+0.57° 6.92+0.54°¢
Sakkoti Il 7.67+0.61° 7.27+0.89° 735+0.67° 7.35+037° 735+041°
111 6.67+0.90° 7.07+0.09° 6.84+0.61™ 6.92+0.90° 6.93+0.80°
v 733+0.61° 720+0.83° 6.94+0.85° 7.12+0.81° 7.06+0.53°
1 733+037° 7.40 +0.64™ 731+0.36° 732+0.64° 7.14+0.49°¢
Bartamuda Il 7.67+0.82° 7.93 +0.44° 7.73+0.53° 7.83+091° 7.86+0.60°
I 6.67+0.69° 727+0.79°¢ 7.07+0.81 ™ 7.28+0.61 ™ 7.15+0.72°
v 7.00+0.80° 7.67+0.56° 7.67+0.49° 7.56+0.49% 7.53+0.59%

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by
different.

Table 7. Physical evaluation of Date Jelly prepared from the five date varieties of
Aswan dry date.

Date culti- T.S.S. Color
vars Treatment | Acidity, (%) pH (° Brix) L (light- a (red- b (yellow- Hue
ness) ness) ness) angle
1 031+0.02" | 6.19+0.15° | 22.12+0.02° 30.59 10.90 13.12 50.19
Sakkoti Il 0.44+0.03™ | 5.66+0.09° | 17.25+0.02™ 27.17 11.17 11.10 44.71
111 0.50+0.02° | 621+0.11° | 15.69+0.05% 27.26 11.95 9.33 37.95
1V 0.39+0.02" | 562+0.109 | 14.56 +0.64™ 26.84 10.69 8.32 37.95
1 027 +0.01° | 490+221% | 20.75+0.06° 40.50 10.85 9.49 41.02
Bartamuda | II 038+0.03° | 5.83+0.11° | 15.57+0.05™ 37.16 8.00 6.44 39.01
111 0.44+0.02° | 537+0.12° | 14.46+0.53" 30.01 12.38 7.99 33.02
v 0.34+0.02" [ 573+0.14% | 1226 +0.04™9  30.55 8.26 4.70 29.68
1 026+0.01" | 531+0.10° | 27.11 £0.32° 37.11 11.27 11.48 4557
Gondaila I 036+0.03® | 526+0.13° | 2224 +£020% 35.95 8.70 5.62 33.02
111 0.42+0.02° | 528+0.11° | 16.86+0.34% 28.88 8.52 456 28.37
v 032+0.02"™ | 468+0.557 | 13.42+0.03" 30.50 7.12 2.50 19.29
1 0.25+0.01°7 | 6.05+0.15° | 23.30+0.06° 17.13 10.19 2.79 15.11
Malkabii I 0.35+0.02® | 5.60+0.10° | 18.13+£0.05" 24.77 9.92 2.58 14.57
111 0.40+0.02° | 5.87+0.05° | 16.68+0.06% 22.67 5.54 0.95 9.65
v 031+0.02™ [ 556+0.107 | 15.85+0.21" 23.59 7.52 1.52 11.31
1 024+0.02 | 5.89+0.10° | 26.47 £0.06° 45.19 14.74 15.02 4556
Shamia I 032+0.02®° | 598+0.10° | 17.03+0.02% 42.48 12.64 15.62 51.11
111 037+0.02° | 5.74+0.04° | 17.86 £0.45™ 37.51 14.52 14.28 44.42
v 028+0.02™ [ 5.66+0.16% | 13.95+0.03™  39.69 15.23 13.54 41.67

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by
different.
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Table 8. Organoleptic characteristics of Date Jelly.

Date culti- Treatment Texture Odor Taste Color 0veral! ?c-
vars ceptability

1 733+0.14™ | 733+£047™% | 7.67+040™ | 7.13+0.52™ 7.28+0.50°

Malkabii Il 8.90 £ 0.94° 8.67+0.51° 8.57+0.45° 8.27+0.32° 8.82+0.19°
111 738+0.82" 8.07+0.09° 8.50 £0.19° 7.67+0.47°¢ 7.92+0.61°

v 8.00 +0.94° 833 +0.42° 8.13+0.35° 823+0.19° 8.06+0.69°

1 5.87+0.82° 633+032" | 6.07+0.63™ 7.14+0.61° 6.72+091°¢

Gondaila Il 6.83 +0.85° 7.70 +0.49° 7.40 +0.70° 7.82+0.58° 721+0.39°
111 6.02+047° 6.67+0.05° | 633+0.19" 7.79+0.99°¢ 7.04+0.51°¢

v 6.67+0.19° 7.03+047% 7.27+0.28° 7.89+0.67° 7.20+0.64°

1 6.13+1.03¢ 6.67+0.43° 6.71+1.25°¢ 6.33+0.78¢ 6.58+0.45"

Shamia Il 7.17+0.98° 7.60 +0.82° 733+0.61° 7.97+0.42° 7.49 +0.37°
111 6.33+0.94° 6.93+0.24° 6.83+037° 733+039° 6.77 +0.84¢

v 6.67+047° 7.17 +0.94° 7.11+0.53° 7.08+0.72™ 6.83+0.16°

1 6.00+0.47° 6.67 +0.69™ 6.67+1.02° 7.09+091°¢ 6.77+0.51°

Sakkoti Il 733 +1.24° 8.10 +0.78"° 7.43+0.82° 7.73+1.09° 7.43+0.37°
111 6.33+0.56° 7.03+0.42°¢ 6.75+0.74°¢ 748 +0.83° 714 +1.06°

v 7.23+1.63° 7.43+095° 7.03+0.52° 7.54+0.42° 737+0.88°

1 6.50+0.47°¢ 6.67+0.43° 6.33+0.36° 8.10+0.86" 6.59+0.30°

Bartamuda Il 733+0.71° 7.33+0.92° 7.67+1.09° 7.04 +0.42° 7.26+0.97°
111 6.67 +0.94° 7.00+0.65° 6.83+030° 730+0.52°¢ 678+ 1.12°

v 6.83 +0.63° 747+047° 7.03 +0.89° 7.37+0.94° 7.08+0.81°

I = Fresh (Tamr), II = Solar Drying, III= Sun Drying, IV= Mechanical Drying (Oven). Means with different letters (a, b, c, d) in the
same column different significantly at p<0.05 using one-way ANOVA test, while those with similar letters are not significant by

different.
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Conclusion:

It can be concluded that the dry-
ing process of solar energy improved
qualities of date products and obtain
suitable ratios of pH, acidity and total
soluble solids as well as improved the
organoleptic characteristics of all date
products that have been manufac-
tured.
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