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Table 1: Treatments used to coating the Kabkab dates

Row Coating composition Sample Code

1 GL (1 %) + OPE (5 mg/ml) G-E5

2 GL (1 %) + OPE (10 mg/ml) G-E10

3 CH (2 %) + OPE (5 mg/ml) CH-E5

4 CH (2 %) + OPE (10 mg/ml) CH-E10

5 GL (1 %) + CH (2 %) + OPE (5 mg/ml) G-CH-E5

6 GL (1 %)+ CH (2 %) + OPE (10 mg/ml) G-CH10E
7 Control sample (uncoated) Cc
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Table 2: Effect of coating, temperature and storage time on the weight (g) loss of Kabkab dates

Teritggﬁgfure Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 0 2.34 £0.03%B™ 4.93 +0.07"8 7.11 +£0.09%
G-E10 0 2.23 £0.03%¢ 4.80 +0.05°¢ 7.02 £0.05%
CH-E5 0d 2.04 £0.04°P 4.31£0.04°°  6.80 +£0.04%¢
* CH-E10 0d 1.97 £0.07¢P 4.22 +0.05°PF  6.88 +0.07%C
G-CH-E5 ¢ 1.78 +0.03¢F 4.16 £0.04°E  6.49 +0.02%°
G-CH-E10 04 1.70 £0.03¢ 4.02 +0.06° 6.52 +0.1%°
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C 0 5.56 +0.07°A 7.64 +0.13 9.12 +0.12%A

G-E5 0 4.42 +0.058™ 6.81+0.04°8  8.01 +0.13%8C

G-E10 0 4.40 £0.04°8 6.87 +£0.04°8 8.17 £0.06%

CH-E5 0 4.23 +0.03¢ 6.52 £0.12°€0 7,79 +0.03%°F

25 CH-E10 0 4.15 +0.08¢ 6.60 £0.17°¢  7.91 +0.08%P
G-CH-E5 0 4.11 +0.05%¢ 6.46 £0.06°C  7.72 +0.12PF

G-CH-E10 0 3.92 +0.05° 6.37 £0.06"° 7.61 £0.11%

C o 6.39 £0.11A 9.43 +0.06"*  11.39 +0.16%

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (L0G-E): gelatin + 10 mg/ml orange
peel extract; (CH-ES5): chitosan + 5 mg/ml orange peel extract; (L0CH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Table 3: Effect of coating, temperature and storage time on the pH of Kabkab dates

Teztggfgteu o Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 5.98%0.0204"  6.17%0.02®  6.38%0.03"®  6.58 0.02%®

G-E10 5.96%0.001%  6.170.005% 6.37*0.04®®  6.580.02%®

CH-E5 598%0.02%4  6.13%0.01°C  6.35%0.04%®  6.53*0.03%C

4 CH-E10 598%0.02%4  614*0.01C  6.370.05®  6.52*0.02:P
G-CH-E5 597%0.03%  610*0.01°°  6.39*0.01%®  6.53*0.04%C

G-CH-E10 599*0.01%  610%0.01°  6.35%0.02®  6.47*0.03°

c 597*0.01%  627%0.25%  6.64*0.04"  6.86*0.027%

G-E5 5.99 +0.02 CA**  6.08%0.02%®  6.20*0.06"  6.43*0.05%

G-E10 5.97*0.005%  6.06%0.025%® 6.21%0.01%®  6.43%0.03%

CH-E5 597%0.03%  6.07%0.02°® 6.19%0.02"®  6.35%0.03%C

25 CH-E10 6.00*0.01%  6.07%0.005%® 6.17*0.02"®  6.33*0.028%
G-CH-E5 5.98%0.011%  6.06*0.011%® 6.16*0.005"®  6.30*0.02%

G-CH-E10 598%0.02%  6.05%0.025%® 6.16*0.005%®  6.32*0.025%C

c 597*0.017%  6.19%0.02* 6.35%0.06"  6.62%0.04%

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (L0G-E): gelatin + 10 mg/ml orange
peel extract; (CH-ES5): chitosan + 5 mg/ml orange peel extract; (L0CH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.

Table 4: effect of coating, temperature and storage time on the acidity of Kabkab dates

Storage Edible

Temperature Coating Day 1 Day 30 Day 60 Day 90
G-E5 0.276 *0.005*  0.276 *0.005**  0.243 *0.011"* 0.216 *0.025"*
G-E10 0.286 *0.015% 0.266 *0.02A 0.256 *0.011%A 0.203 *0.015"*
CH-E5 0.286 *0.011* 0.276 *0.005* 0.256 *0.01°A 0.20 *0.01%A
4 CH-E10 0.28 *0.01*4 0.263 *0.011* 0.24 *0.01°A 0.203 *0.011°A
G-CH-E5 0.296 *0.005% 0.27 *0.01°A 0.25*0.01°A 0.216 *0.005%
G-CH-E10  0.293%0.011* 0.283 *0.005* 0.26 *0.011°A 0.22 *0.01%A
C 0.293 *0.011A 0.236 *0.005"8  0.206 *0.015® 0.163 *0.011%
G-E5 0.30 *0.012A™ 0.286 *0.015%*  0.256 *0.005"* 0.196 *0.011%A
# G-E10 0.293 *0.011% 0.276 *0.015**  0.256 *0.005*A  0.196 *0.005%*
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CH-E5 0.286 *0.005%4

CH-E10 0.296 *0.005%A
G-CH-E5 0.28 *0.01%

G-CH-E10 0.29 *0.017A
Cc 0.29 *0.02%

0.273 *0.005%A 0.26 *0.02°A 0.203 *0.011°A
0.28 *0.01°A 0.26 *0.01% 0.196 *0.005%
0.28 *0.01*A 0.263*0.011**  0.203 *0.011°*

0.29 *0.017%A 0.263 *0.005"*  0.203 *0.011°A

0.266 *0.005%~  0.243 *0.01°8 0.166 *0.0058

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (10G-E): gelatin + 10 mg/ml orange
peel extract; (CH-ES5): chitosan + 5 mg/ml orange peel extract; (L0CH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin

+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Table 5: Effect of coating, temperature and storage time on the soluble solids of Kabkab dates

Teritger(rigfure CI:Eodelitt::weg Day 1 Day 30 Day 60 Day 90
G-E5 66.42 +£0.026 A 69.04 +0.06 B 70.04 0.06 8 72.05 £0.07 8
G-E10 66.40 +0.037 % 69.04 £0.08 B 70.06 +0.06 8 72.1+0.03%8
CH-E5 66.45 +0.005 % 68.50 +0.08 69.76 +0.16 °C 70.95 *0.07 2
4 CH-E10 66.46 +£0.005 %A 68.52 +0.09 69.74 +0.09 ¢ 70.92 +0.06°C
G-CH-E5 66.42 +0.04 %A 67.8 £0.14 0 68.24 *0.05 P 70.30 £0.01%°
G-CH-E10 66.43 £0.04 %A 67.93 £0.1C 68.22 £0.07 P 70.26 £0.07°
c 66.42 £0.03 %A 7124 £0.11°A  73.76 £0.075" 77.04%0.1%
G-E5 66.45 *0.011 9 71.62*0.05 72.33*0.06"8 73.450.07 %
G-E10 66.42 *0.04 %A 71.71%0.06 8 72.26*0.07"8 73.48*0.03%8
CH-E5 66.45 *0.015 A 70.23 *0.04C 70.97 *0.07 ¢ 72.98 *0.04°C
o5 CH-E10 66.45 *0.00 %A 70.20 *0.05 ¢ 70.99 *0.05 ¢ 73.01 %0.042¢
G-CH-E5 66.43 *0.043 %A 68.28 *0.07 ° 70.43 *0.06 P 72.24%0.07 %
G-CH-
£10 66.44 *0.036 %A 68.26 *0.06 ©© 70.46 *0.02°P 72.23*0.05%
C 66.43 *0.047 %A 75.34 *0.07 A 77.65 *0.06 " 81.06 *0.09 %A

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (10G-E): gelatin + 10 mg/ml orange
peel extract; (CH-E5): chitosan + 5 mg/ml orange peel extract; (LOCH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Table 6: Effect of coating, temperature and storage time on the moisture content of Kabkab dates

Storage Edible
Temperature Coating Day 1 Day 30 Day 60 Day 90
G-E5 24.52 *0.05%A™  18.71*0.17°® 15.88*0.63®  12.98 *0.78%
4
G-E10 24.51*0.07** 18.79*0.08"8 15.96 *0.94®  12.85 *0.95%
242
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CH-E5 24.51*0.05%4  19.02 *0.37A8 17.05 *0.38°A8 13.67 *0.169A8
CH-E10 24.52*0.06**  18.89 *0.33"8 17.09 *0.35°48 13.76 *0.35%8
G-CH-E5 24.51*0.03*A  19.48*0.79°A  17.77*0.4°A  14.22*0.33%
G-CH-E10 245*0.02% 1950 *0.36"* 17.72*1.41°A 14.14*0.57%
C 245*0.02%*  14.59*0.16°°  10.74*0.63C 7.8 *0.35%
G-E5 24.52 *0.05%A™  14.20 *0.64"® 13.768 *0.313"® 11.42 *0.3°A
G-E10 24.49*0.06*A  14.29*0.19°®  13.85*0.19"®  11.4*1.14°A
CH-E5 24.52*0.06*A  15.55*0.16" 14.89 *0.16°° 13.11*0.319%
25 CH-E10 24.50 *0.02*A  15.75*0.57°A 14.75%0.94°A8 13.08 *0.28A
G-CH-E5 24.48*0.01**  16.11*1.48" 15.88*0.77°A 13.88*0.52%A
G-CH-E10 24.51*0.03**  16.27 *0.17°* 15.71*1.64"4 13.82*3.18"
C 24.51 *0.05% 12.8*0.65°C  8.80*0.31° 6.8 *0.31%

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (L0G-E): gelatin + 10 mg/ml orange
peel extract; (CH-E5): chitosan + 5 mg/ml orange peel extract; (LOCH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Table 7: Effect of coating, temperature and storage time on the reducing sugar (/) of Kabkab dates

Te;tsgf‘agfu o Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 42.22+0.03 dA**  43.14%0.05®  43.95%0.06"  44.98*0.06%

G-E1I0  4223%0.07%  43.16%0.08%®  43.99*0.08%  44.99*0.11%

CH-E5  4221*0.06%  42.77%0.08°C  43.15%0.06"C  43.98*0.08%

4 CH-E10  42.26%0.06%  42.73%0.09€  43.12%0.04"C 4387 0,130
G-CH-E5  4220%0.04% 4284006 4326%0.05°C  43.72*0.06%°

G-CH-E10  4221*0.04%  42.86%0.1C  43.19%0.11°C  43.84 *0.12%P

c 42.23*0.06%  43.67%0.11°%  4544%0.09"  47.23*0.06%

G-E5 42.20 £0.04 dA**  43.80*0.04%®  44.27*0.08"  4576%0.1%

G-E10 42.26*0.06%  43.84%0.04®  44.28%0.14%8  4580%0.11%®

CH-E5  42.22%0.03%  43.04%*0.07°C  43.63%0.15"C  44.10%0.08%

25 CH-E10  4219%0.05%  4306*0.1° 4356024  44.24%0.1%
G-CH-E5  4226%0.04%  42.95%0.06C  43.52%0.21'C  44.26*0.13

G-CH-E10  4221%0.04% 4294006 43510.21°C  44.26 *0.09°

c 42.23*0.07%  4451%0.09A  46.84*0.09%A  47.77%0.13%

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (L0G-E): gelatin + 10 mg/ml orange
peel extract; (CH-E5): chitosan + 5 mg/ml orange peel extract; (LOCH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Table 8: Effect of coating, temperature and storage time on the Hardness of Kabkab dates

Teritggfa?teu re Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 26.61 £0.14 cA**  26.87 *0.17 B 27.56*0.39"®  28.44*0.3728
G-E10 26.6*0.37°A  27.16 +0.26 bcAB  27.5*0.35°8 28.54%0.34%8
4 CH-E5 26.57 *0.21 A 26.54 *0.35¢B 27.6*0.32 8 28.37*0.31%
CH-E10 26.41 +0.2 cA 26.49 0.42°B 27.60 *0.43 %8 28.7%0.27%
G-CH-E5 26.66 0.2 cA 26.6 *0.34 B 27.47*0.25"®  28.46 *0.46 2
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G-CH-E10 26.66 *0.12°A 26.58 *0.32°B 27.4*0.25"8 28.32*0.21%

C 26.58 *0.27 A 27.6 *0.48°A 28.81*0.52%A  29.57 *0.42%

G-E5 26.45 £0.18 dA**  27.16 *0.21°B 27.76*0.39"®  28.36 *0.33%°

G-E10 26.45*0.18A 27.23*0.22% 27.7*0.32P%  28.41%0.324%®

CH-E5 26.62 *0.28 A 27.06 *0.065 B 27.75%0.38 28.49 *0.36 %8

25 CH-E10 26.74*0.11A 27.27 *0.28 B 27.64*0.45%  28.31%0.36%
G-CH-E5 26.49 *0.13A 27.24*0.38 27.69%0.35%  28.39*0.4%

G-CH-E10 26.41%0.2°A 27.12 *0.25% 27.81*0.31%  28.29*0.27%

C 26.68 *0.219A 28.41*0.38°A 29.15%0.25PA  29.85*0.29A

*Data are reported as (mean + standard deviation) in three replicates.

"The same lowercase letters (a-d) in each row and the same uppercase letters (A-F) in each column indicate no significant difference
(P>05.0) between the data based on Duncan's test. (G-E5): gelatin + 5 mg/ml orange peel extract; (L0G-E): gelatin + 10 mg/ml orange
peel extract; (CH-ES5): chitosan + 5 mg/ml orange peel extract; (L0CH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-E5): gelatin
+ chitosan + 5 mg/ml orange peel extract; (10G-CH-E): gelatin + chitosan + 10 mg/ml orange peel extract.
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Dates are nutritionally rich and commercially important. Various
solutions have been implemented to increase the shelf life of the
product, allowing it to be available to consumers for a longer period.
This study aims to use a chitosan-gelatin edible coating containing
natural orange peel extract on stored dates at 4 and 25 °C for 90 days.
Physical and chemical tests (weight loss, pH, acidity, moisture,
reducing sugars, soluble solids, and texture) and sensory evaluations
were conducted to assess the treatments over the storage period. The
lowest weight loss occurred in the sample treated with the chitosan-
gelatin coating containing orange peel extract on day 90 at both
temperatures. Results indicated that with increased storage time and
temperature, pH and moisture decreased while acidity, soluble solids,
reducing sugars, and texture increased significantly. Additionally, a
decrease in sensory attributes was observed with increased storage
time and temperature, with samples treated with chitosan-gelatin
coating containing 4 and 10 mg/ml orange peel extract showing the
highest preference in sensory properties for the dates. Based on the
findings, the chitosan-gelatin edible coating containing orange peel
extract can be introduced as the best formulation for increasing the
shelf life of dates for up to 90 days.
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