VEvE gyl Y 655 08 eiled Ol gl o 5 pske alnee

Ol e s 5 pske alaus

www.fsct.modares.ac.ir :dow Colu

L& 8 LL y &S ol 5 I, Cagy olas ol Y5015 58 ST i S0 )

s

\Lgbkjulou Lo ‘ioé\)' vjjb;.» Ao Ao ‘Y‘*st\?; Lp,«)k; 4“&:,\.5[.:5 L;J»;—l .,L.NAL ‘U\«;._b.\f oo

Ol e rlie s OIS 3o, o8l e lie Jlo 550l aime (35518 05 8 -
Ul‘;ﬂ“‘;@;’}’ gbﬁdb Lﬁ)}ATW}Au&‘J& @www)wba}ﬁ—\‘
dlﬁ‘ cﬂ..iﬁ gm)UG#oK.id‘: sm)u@bd))u S ) ei.mjj_é—v

Ol Sl (535S sl Ja5sel 5 Dlidios Olejlo b b s 5 (S353LES 3 sel 5 Slido S e -t

oS> e Sl
)‘b)}}j &‘YLV W‘)‘ﬁ@bbb}é)l}ﬁ Jﬁl};‘)‘_}bb};;&)w Ls\d“.'."\”‘;)lg")‘ l.aj>- duﬁdué)b

1 OF Wl e 45 0l 355l J geames ol (B UL il bl Cogr s cilisen o, Kal, 1 ol
Sleslizal ol anllias a5yl 1k 13 e diS G ume Sl 3 Fasy Gl 0 S o
SES Lz 6o 2 JE L S b ojlas G5l (VO RS o e S
a0 a3 L iy o 3 350 3540 Side 0 51,5 Ble a5 Y0 58 (gles 55 3 0l 0D
5 (Gl me 5 slome ol ol bl A3 c2sby candend PHe 055 S8 oLl S5
Sz bl s S s SIS Sle b bl Condy (S 00 e
53 (318 laamr 53 Y0 9 8) oy 5550 slos 53 o8 3 U35 Sl Sl kS 1S 4B S & 5o
S A 555 3 Iy o gy 05lae (ol V50 a8 Sy b b ol 5les 4 gas
i dod Ol5n 5 S28lS sy 9 PH Ol (1065 (sles 5 Ol 21531 L S sy Ol ol 3
Ol L ean (P70 0) zdls (6ls sme il Ol i 5 sll A5 (gl b 3140
Lok Sl gk ged 5 Suls 3 gz o Gl Sy 3 (Al L5, (55 glos 5 Ol
AL Ll J& 5y gy oplas Ve 5 £ mg/ml g5l SN-0 S Wl S b
Shst s 08 b @l Pl Ly QS b o sl (Ss 0 S llas
PP e 53 Lo Vsn b e Ol 4 L U ey ojlas ol (SY5-0l RS

Dyed B 55540 B OIS L g 8l

VEST/EIY0 1ol 55 fu sl

VEYIVIA Gl

:6J:JS Slds
S L
WSosF s
WDy

05

JLEJ.;W).;{)LA&

DOI:10.22034/FSCT.22.159.232.

O J s

abdi@pgu.ac.ir

232


mailto:abdi@pgu.ac.ir
http://www.fsct.modares.ac.ir/

\i'i%.})‘ Y 09> dod B)LQ*:’

anslis 55 osle opl 3l eslizal 55l Eel &S AL
O35S oM [V] sl 0l b oy 0 31 (ol
Coolr alex 31 2Ol Lde ol S (6ol
S D8] Cobs A canls JA] Slos| s
s [NV S et s [V 2] 03 el s
a3 sl ple s Y] o ndS eias ials
Lankss (sl p oSl Jolo G 1 0F &S S e
e GRS 5> XS e Jold Sh sl s
RS 29 Ao L;LAV.L:} S eslanal 5,40 5o
i sl gl o8 lodd 315 IS Ol S
J';ibyb&l.lgo‘yjmwtfxuj.us&r_a\;b
Sodtas 3l 5e Ol g 4 Ol 28 5o D VY] Ao e
ol oslaal 5o o OV seame baam (gl n s s
oslitl &y 53 OlgS oo |, O3 nS ol [VE]
333 b 1101 sy s pes I ol ol
St 03l Ol g a5 01352 Sl ealinal Llge ol plad
Ol 53 Caslie s SO ool s«
ol e a e b st sl s &
RRY

L8l L tile (63 558 e 50 SO o5V
e o hd 1S5 U1 S V] ol bS50
Sl b ds el 5 D] (S 4 (A
by 08 b ol w0 N5 ol [V ] o5
Jols Ol ¢ e L L el sladend s 40 5 355 0
LS o el b ) Ce L L OlsS b Sl I
Shotinn 3lge Olge 4 Y5 slands 5l [T ]
S8kl L (ol s fams L 5L (ST
b Sk Sk 4 el Slge 035 4 (o ME Sl
LYY ol o oslinad o sb, Cod
08 L (Bpicarp) oyl 4 Wy s
P s (Gom S )
(p5 Li Sbe 4Y) (Albedo) 517 L (Mesocarp)

(Flavedo)

CJLSJA ko Lthu:&u )‘ oalaal . bjﬂfu&ﬁ V.:.\.\JJ

233

aodza—)

A 3 (S é s (Phoenix dactylifera L.) L >
L é)l.?:j r_@.ﬁ JW &i LAJ.?- 0 4P :j‘;’&
Lile 6}*“*‘; ¢L;':Juu )l}ﬁ ol 6[.&.,‘...3 LQ‘)MJ,:JS
duﬁ)\&YLM)J)Lﬁwxbﬁj 4@,«4@‘0&15]&3
IV ol e 08 B bl ol el b i
L Tl I USSR S TR
il S osb 4 sl ol 3 S
Sadypes b Gy slaeks
o3litsl 4 Ol 5 o alex 0T 31 .Llels (Thermoplastic)
ooz sl 3 o o laphd 5 Latds cnl gl 3l

ce)'u LSKALS)‘“" 9 LAaﬁ.a cdsu L;lAaJ)jTJé J.:la_: L53|"\9

S5

ooz, 3 (a5 b (23S Glaesysl b F
S eslinal Y] codls ool edd (S deme
5 6Bl il s St ol 5 e isy
S Sl ) demie 5 030 oME Slge kS S s
IF] sl 455 8 515 01315 55 3550 il O b
o brogee Al s b S slaghd L bty
e Shee xils 5 Ky i 5 0oy Il 2l
O Glosg Lo 5 po S S else Jol>
D g3 5 O3St 5 Cosby s 3l Sl o
oLl 5 kS (O gl dinS] STy e 2alS
Gl gladle js 8] iy e ssp 1y plde e
OS5 O35S OIS (338 (N g 55 5
ol o8 5 Fske S e slaphs Gy
Sl 0agr (Shs glaidn b baphd 0n 5228 5
Golwe 33 &S ol 0l aseie Sos G b Sl [0]
GBale 5 53l e 2l 4 1 ege BN 5w
b Lyl i g (olee i baslis o 1) L

[0 das o l58l
Ol sS
S Ao e 5 (S 4 (sl



=050 S S b U e

Oen 5 S dames

Gl gl Yool elly ble S 5 b 5l b s
Ly odd Gl glas,lae A Gl Cony Ol )3
axs Vgl oy S cen A o sl
Ly baoslas i wul 3 I als Gl B sl S sl
by )3 ealiiul Olej U 5 els 13 6,05 slaaded o

Ml Lus & :\deﬂb =38 gls b

Jwﬂwﬁb)wC\dew\)\M

S Fda o8

oy (BL) N5 il 4 sl aodr 5k 4
Aoy V) ghE OLoss ki Of s 5V
Er e Il g e85 S 5ol | (o (S5
Jskoes 0T 31 g B (IS Lamme glos 3 aids
el L aids 0 S w sl S ol ax 53 £0 les o
235 (CH) O35S JGdy ag Glp A e
Aoys Y) ki L oss jhkis OT s OgS
(ol Szasl Al Ao 3 00V (5l &S (Lpae/ S35
Sde 45| S Bl a3 e glas 53 Jslos 5 S |
oSV O S Sl 4 Sl A eajes Csll Y
o3 V) 55 s S Jsle 0 (CH-GL)
3 10 gles 53 Ul 5 L BLS] (el s
pr oshie 4 Al e3pes 4By £0 s 4 ol S Slo
Aoss VO L ids 0ad plioles] 5 0ds
oliSe s Olge 4 JomalS (Lem/ o)
a3y Voo Ode w5 alsl Jslee 4 (Gplazadl)
DV Sl aalsl 03 5 b sl

L Sy slids colegs e bl o
Vos 0l s ol ey LS S
$LS OPE)I y oy ojbas i oo S (s
o b 518 Ll 53 YO (slas 3 ad shous 5
sl A3 sladshe [YY] Ll byl oS
Vodsder Gk OIS Gl sl cg
sl

234

ol il slacs e Sl 6Kk 5 Ol slp
Slle 4 Ol o 4ges Lo Olge 4 &S Sl ol
Sy osed W ST Y] g sl Oleys e
Y] s K WS 3 6, Kin slp sedds
Yol U lib oskias A Lle ogin S
eIzl i 03 She Jhele DS e sladd 52
5 RS gl i, Ol IV gds sladyd
Gy S S 53 L [YV] e bl Lo
ST ATAT e SeSI T Jelss sl Sl
oLl [YA] 55 G L S lls g3 o S
=3

(e slge il b L s Lot el 4 a5
sele ot bl Cdie 5 slaml s O 25 5 e
Slr ols gla S5y il cle & prmes
el (55,0 O Jilas 5 oSl 4 a5 (ol
5348 OIS Lo 2 oS s S sl s 0 cpl 5l
iy B g ) agd eSS s g 0L
Covgp b ojlas s SV3-0l S S
Shestinal b Bk 515 esls I3 s 3550 JE
Sloslas sl 5 opal SbulS Llewy
O g &g pa alS 5 dled ey LS 551U
30 e S3401 a8

L fs,y 9 39

I 5 gy o)lias 5 500 4

it Shade ST L1 (Usb 0 el 13,) I 51 (slae o
St slacand 5035 i | gl cowy 5 03l
A Sode 4 1y o T (gl g S o 235 L Ll
G oesls 41,3 :ljf‘j:ju st gles Lol ys csla
Sl by e Las i LS O
s Vs S b sl s es S L 5y sos v
Cgai p SN0 0l o i sla hss elal 3l
daS s Ghgy w Jsle e Ave Loddag o

s S slas (el T e 4 5 BUI gles s



\i'i%é}‘ YY [PEL] JNod OJLM:

Qlﬂl L;l"lb Gw‘gf_y\&&bu

D) i Bl dals Hles LA duazes S| L
S e s el Gl el 2 sy (lads
S e axs YO 5 gles 53 3 gkt
S sl ¥ Y e a0l L3 5 el (IS
A3 o 5 bt S8 o o) 2 3550 (SIS

Z

s S

oerd b oS gblbs s s e
S Dose ik Ddad Dose okt )
g bdsl=e 53 azds ¥ i 4 OIS slals =
vﬁu\ u-“-’u;*:’ﬁ JMWJJJM )‘54.19}9 oL
o3l i bl 2 s lu b= 5l 0s 5 2T L
a3 Yo gy s Jalii.ll»ﬂ bl by sdd

Slaais 13 5ol Sixr cela YE Q.)\AA{J‘]?&ZL@:

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) C
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Table 2: Effect of coating, temperature and storage time on the weight (g) loss of Kabkab dates

Te;tsgfgfure Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 ¢ 2.34 £0.038™ 4.93 +0.07"8 7.11 £0.09%8

G-E10 ¢ 2.23 £0.03¢ 4.80 +0.05°¢ 7.02 £0.05%8

CH-E5 ¢ 2.04 £0.04° 4,31 +0.04°P 6.80 +0.04%¢

* CH-E10 ¢ 1.97 +£0.07¢P 4.22 +0.05°PF 6.88 +£0.074¢
G-CH-E5 ¢ 1.78 +0.03°F 4.16 +0.04°F 6.49 +0.02%°

G-CH-E10 ¢ 1.70 £0.03F 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 +0.12A

G-E5 (1 4.42 +0.05%™ 6.81+0.04°8  8.01 +0.13%8C

G-E10 (1 4.40 £0.04°8 6.87 +£0.04°8 8.17 £0.06%8

CH-E5 (1 4.23 +0.03<¢ 6.52 £0.12°¢0 7,79 +0.03%°F

25 CH-E10 (1 4.15 +0.08<¢ 6.60 £0.17°¢  7.91 +0.08%P
G-CH-E5 (1 4.11 +0.05¢ 6.46 £0.06°® 7,72 +0.123PF

G-CH-E10 (1 3.92 +0.05C 6.37 +£0.06"° 7.61 £0.11%

C 0d 6.39 £0.11°A 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-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 3: Effect of coating, temperature and storage time on the pH of Kabkab dates

Te;tsgf‘agfu o Edible Coating Day 1 Day 30 Day 60 Day 90
G-E5 5.080.024  6.17%0.02®  6.38%0.03"®  6.58*0.02%®

G-E10 5.960.001%  6.17*0.005® 6.370.04®  6.58*0.02%

CH-E5 5980.02%"  6.13%0.01C  6.35%0.04®  6.53*0.03%C

4 CH-E10 5980.02%4  6.14*0.01€C  6.37*0.05®  6.52 *0.02¢P
G-CH-E5 5970.03%*  6.10%0.01®°  6.39*0.01°®  6.53*0.04%C

G-CH-E10 5990.01%"  6.10%0.01%  6.35%0.02®  6.47 *0.03

c 5970.01%  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%

25 CH-E10 6.00*0.01%A  6.07*0.005%® 6.17*0.02%®  6.330.028%
G-CH-E5 5.98+0.011%  6.06*0.011°® 6.16*0.005"®  6.30*0.02%

G-CH-E10 5.980.02%  6.05%0.025® 6.16*0.005" 6.320.025%

c 5970.017%%  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; (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.

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*A™  0.276 *0.005**  0.243*0.011°*  0.216 *0.025"A
G-E10 0.286 *0.015% 0.266 *0.02**  0.256 *0.011**  0.203 *0.015°*
CH-E5 0.286 *0.011* 0.276 *0.005% 0.256 *0.01°4 0.20 *0.01°A
4 CH-E10 0.28 *0.01#A 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°* 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*0.011**  0.236 *0.005°®  0.206 *0.015°®®  0.163 *0.011%
G-E5 0.30*0.01%™  0.286 *0.015%A  0.256 *0.005"*  0.196 *0.011°A
% G-E10 0.293 *0.011* 0.276 *0.015*  0.256 *0.005°* 0.196 *0.005%*
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CH-E5 0.286 *0.005**  0.273 *0.005%A 0.26 *0.02°4 0.203 *0.011°A
CH-E10 0.296 *0.005% 0.28 *0.01°A 0.26 *0.01°A 0.196 *0.005%
G-CH-E5 0.28 *0.01% 0.28 *0.01% 0.263*0.011**  0.203 *0.011"*
G-CH-E10 0.29 *0.017%A 0.29 *0.017%A 0.263*0.005"*  0.203 *0.011%A
C 0.29 *0.02% 0.266 *0.005%A  0.243 *0.01® 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; (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 5: Effect of coating, temperature and storage time on the soluble solids of Kabkab dates

Storage Edible

Temperature Coating Day 1 Day 30 Day 60 Day 90
G-E5 66.42 +0.026 9A* 69.04 +0.06 B 70.04 +0.068 72.05 +0.0728

G-E10 66.40 +0.037 %A 69.04 +0.08¢B 70.06 +0.068 72.1+0.03%8

CH-E5 66.45 +0.005 %A 68.50 +0.08<C 69.76 +0.16¢ 70.95 *0.072¢
4 CH-E10 66.46 +0.005 9A 68.52 +0.09 < 69.74 +0.09 ¢ 70.92 +0.06 2
G-CH-E5 66.42 +0.04 9A 67.8 £0.14 D 68.24 *0.05P 70.30 £0.0120
G-CH-E10 66.43 +0.04 9A 67.93 +0.1¢P 68.22 +0.07 P 70.26 +0.0720

C 66.42 +0.03 9A 71.24 +0.11¢A 73.76 £0.075 A 77.040.12A

G-E5 66.45 *0.011 9A* 71.62 *0.05¢B 72.33*0.068 73.45 *0.07 %8

G-E10 66.42 *0.04 9A 71.71*0.06¢B 72.26 *0.07 8 73.48 *0.03%8

CH-E5 66.45 *0.015 %A 70.23 *0.04<C 70.97 *0.07¢ 72.98 *0.04 %€

o5 CH-E10 66.45 *0.00 9A 70.20 *0.05¢<C 70.99 *0.05 ¢ 73.01 *0.04 %
G-CH-E5 66.43 *0.0439A 68.28 *0.07 <P 70.43 *0.06 PP 72.24 %0.072P

G-CH- + dA + D + bD + D

£10 66.44 *0.036 68.26 *0.06 ¢ 70.46 *0.02 72.23 *0.054
C 66.43 *0.047 9A 75.34 *0.07 <A 77.65 *0.06 PA 81.06 *0.09 2A

*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; (LOCH-E): chitosan+mg/ml 10 orange peel extract; (G-CH-ES5): 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 *0.05A""  18.71*0.17°® 15.88*0.63°® 12.98 *0.78%
4
G-E10 24,51 *0.07% 18.79 *0.08"*B  15.96 *0.94°®  12.85 *0.95®
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CH-E5 24.51*0.05  19.02 *0.37°8 17.05 *0.38°A® 13.67 *0.16%8
CH-E10 24.52*0.06*A  18.89 *0.33"8 17.09 *0.35°48 13.76 *0.359A8
G-CH-E5 24.510.03*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°C  10.74*0.63°C  7.8*0.35%
G-E5 24.52 *0.05A™  14.20 *0.64"® 13.768 *0.313°® 11.42 *0.3°A
G-E10 24.49*0.06*  14.29*0.19°®  13.85%0.19°®  11.4*1.14%A
CH-E5 24.52*0.06*  15.55*0.16" 14.89 *0.16°® 13.11*0.31%
25 CH-E10 24.50*0.02%A  15.75*0.57°* 14.75*0.94*AB 13,08 *0.28*
G-CH-E5 24.48*0.01**  16.11*1.48" 15.88*0.77°4 13.88 *0.52°A
G-CH-E10 24.510.03*A  16.27*0.17°A 15.71*1.64°A 13.82*3.18A
C 24.51*0.05% 12.8*0.65°¢  8.80*0.31°C 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-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 7: Effect of coating, temperature and storage time on the reducing sugar (/) of Kabkab dates

Teztggfgteu .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-E10  4223%*0.07%  4316%0.08°®  43.99%0.08%®  44.99*0.11%

CH-E5  4221%0.06%  4277%0.08°  4315*0.06"C  43.98*0.08%

4 CH-E10  4226%0.06%  42.73*0.09°  43.12*0.04"  43.87 *0.13%P
G-CH-E5  4220%0.04%  42.84*0.06C  43.26%0.05°C  43.720.06%°

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

c 42.23%0.06%  43.67*0.11°A  45.44%0.09%A  47.23%0.06%

G-ES5 4220 £0.04 dA** 43.80%0.04%  44.27%0.08"  45.76*0.1%

G-E10 42.26*0.06%  43.84%0.04®  44.28%0.14%®  45.80*0.11%

CH-E5  4222%0.03%  4304%*0.07  43.63*0.15"  44.19*0.08°

25 CH-E10  42.19%0.05%  4306*0.1°  43560.24"C  44.24%0.1%
G-CH-E5  4226%0.04%  42.95*0.06°C  43.52%0.21°C  44.26*0.13°C

G-CH-E10  4221%0.04%  42.94*0.06°C 4351%0.21'C  44.26*0.09°

c 42.23*0.079%  4451%0.09%%  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; (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 8: Effect of coating, temperature and storage time on the Hardness of Kabkab dates

Ter?wtggfgfu 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 *0.37%

G-E10 26.6*0.37°A  27.16 +0.26 bcAB  27.5*0.35"®  28.54%0.34°%

4 CH-E5 26.57 *0.21 A 26.54 *0.35°B 27.6*0.32"®  28.37*0.31%
CH-E10 26.41 £0.2 cA 26.49*0.42° 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%®
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G-CH-E10 26.66 *0.12A 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%0.523A  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*0.18* 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 %

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

G-CH-E10 26.41%0.2°A 27.12*0.25%8 27.81*0.31%  28.29*0.27%

C 26.68 £0.21 9A 28.41*0.38* 29.15%0.25PA  29.85*0.29%

*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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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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