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Table 1 The results of analysis of variance of the effect of pectin-nano chitosan edible coating

containing Commin sageessential oil on the physicochemical properties and shelf life of black grapes
=

4 o =
-5} w
> 5 - = £ z. -3 E . -
N St - M= <
S = o = g 2" £3 =2 & 3
72! 2 > < ‘E = E A
= < <
Ediblecoatin(@ 5 752 20 001 0002 0.16 0.16 1897 1691 2031 2641
Storagetime(®) 3 26647 20044" 001" 001" 095" 633" D146"  1866° 46017 1645
a‘b 15 38" 3H 0002 0001 002 003 159 013" 033" 008"
Error 48 211 1.04 000004 000004 001 0002 007 1.02 149 628
CV% 205 219 0.14 113 63 146 147 572 346 807
ns * and **: Non significant, Significant at 5% and 1% probability levels, respectively.
Table 2 Comparing the averages of the effect of pectin-nano chitosan food coating containing
Commin sage essential oil on the physicochemical properties of black grapes
£ 7] £ =
fe 2 E z 53 3z2 8
S a2 =8 =5 =5 S ESTE g 3 g
$% 28 58 % 38 I Ziy zp 3 % ¢
£E = 2 < s 3 == E g
= < <
Control 70.5% 6.85° 454> 0.569° 1.39¢ 3.23° 16.17° 1571 3327°  29.46°
0 pectin+100 Chitosan 69.98° 432 448%  0.568° 1.57% 3.09° 17379 184%™ 3466  33.48°
30 pectin+70 Chitosan 71.52% 434  451°  0.555° 1.69 3.05° 1831°  17.74°  36.59*  30.16™
50 pectin+50 Chitosan 69.95° 3.84%  453°  0.552° 1.64% 2.96¢ 19.05° 1876  36.61° 30.15"
70 pectin+30 Chitosan 71.84° 3.1 455" 0.539° 1.69° 2.9° 19.63*  1851™ 3576° 31.09"
100 pectin+0 Chitosan ~ 71.01%* 5.13° 454 057 1.54° 3.1° 17.44¢ 16.8°  347° 3203

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 3 Comparison of the averages of the effect of storage time on the physicochemical

characteristics of black grapes

‘é » g -]
o g = ~ g = _
T = = 2 < = 2= S =
o = B = -~ -~ > = = E = = «
$§ IS 3S T 38 E§ igg @ 3 @
S~ s K < €3 E8E =~E
£ = = -
»n < <
1 09 7536 456 0.528% 1.82° 2.449 2407  18.98* 37.15° 32.33%
7 3.19° 7217°  4.53°  0.549°  1.7° 2.81° 19.44>  17.82°  35.74° 31.17%
14 6.22° 69.28° 4.51° 0572 1.54° 3.15° 1545  17.21%°  34.82° 30.69%
21 8.97° 6639 459 0588 1.29¢ 3.83% 13.01¢ 16.6°  33.34¢ 30.06°

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

Table 4 The effect of pectin-nano-chitosan edible coating containing Commin sage essential oil on

the physicochemical properties and shelf life of black grapes

£ g 2 = <
e £ 2 2 i) Sp3 =2
S o = = o 55 Z = B 3
5= S = e g 5= =
= 2] < <
Control 1 0’ 4.62° 0.498’ 1.75%¢ 2.44™ 23.57°
Control 7 4.88° 456 0.561% 1.54°% 2.9% 17.48¢
Control 14 9.03" 4511 0.595° 1.29M 3.44" 13.31%
Control 1 13.51° 4.46™  0.622° 0.98’ 4.14° 10.32™
0 pectint+100 Chitosan 1 o' 451" 0.552% 1.8%¢ 2.43™ 24.03°
0 pectin+100 Chitosan 7 2.798 449 0.555¢ 1.69*¢ 2.84% 18.51°
0 pectint+100 Chitosan 14 5.63% 447 0.571° 1.52°% 3.198 14.841
0 pectint+100 Chitosan 21 8.85" 446™  0.595° 1.28" 3.91° 12.1'
30 pectin+70 Chitosan 1 o' 45280 (.54 1.89° 2.43™ 24.32°
30 pectin+70 Chitosan 7 3.14%" 4.5 0.549%" 1.82%° 2.85% 19.9¢
30 pectin+70 Chitosan 14 5.76% 4517 0.561% 1.65%% 3.11" 15.71°
30 pectin+70 Chitosan 21 8.44" 449  0571° 1.388" 3.8° 13.29%
50 pectin+50 Chitosan 1 o' 454°  0.534¢ 1.8%¢ 2.42™ 24.16"
50 pectin+50 Chitosan 7 2.858 454°  0.543°% 1.72%4 2.73" 20.77¢
50 pectin+50 Chitosan 14 5.25° 453% 0561 1.61%" 3.02' 16.59"
50 pectin+50 Chitosan 21 7.25% 452" 0.571° 1.44%h 3.68¢ 14.68
70 pectin+30 Chitosan 1 0 456°  0.525" 1.83% 2.45™ 24.24°
70 pectin+30 Chitosan 7 23" 456°  0.534%" 1.77+4 2.67 21.37°
70 pectint+30 Chitosan 14 425" 4.55%  0.543°% 1.69°¢ 2.95 17.5¢
70 pectin+30 Chitosan 21 5.86% 454 0.552% 1.46" 3.53¢ 15.39'
100 pectint+0 Chitosan 1 o' 4.58° 0.516' 1.85% 2.46™ 24.09°
100 pectin+0 Chitosan 7 3.19%" 454°  0.549%" 1.68°¢ 2.84" 18.61°
100 pectin+0 Chitosan 14 741 452" 0.598° 1.46" 3.198 14.78
100 pectin+0 Chitosan 21 9.93° 4.5 0.616° 1.17 3.92° 12.3'

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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ABSTRACT

ARTICLE INFO

In recent years, the using of natural materials, along with the using of new
technologies, which, in addition to increasing the shelf life, maintain the quality
properties and nutritional value of the products, it has become doubly
important.The results showed that increasing the duration of storage caused a
decreasing in moisture, pH, anthocyanin, phenol, colorimetry and increased
weight loss and acidity, the most effect was observed in 21 days of storage. The
using of edible coating containing nanochitosan/pectin and S. officinalis
decreased weight loss and antioxidant activity and increased anthocyanin,
phenol and colorimetry. In 7 days after storage, the least weight loss was 2.3%
and in 14 and 21 days after storage, the least weight loss was 4.25 and 5.86% in
the treatment of 70 mg/lit pectin with 30 mg/litof nano chitosan. According to
the obtained results, the using of edible coating containing nanochitosan/pectin
and S. officinalis especially the treatment of 70 mg/lit of pectin with 30 mg/lit of
nano-chitosan, had the most effect in increasing the shelf life of black grapes.
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