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Table 1 Results obtained from pH, Acidity and Weight loss of grapes coated with the Shirazi Alyssum
homolocarpum seed gum containing different level of carvacrol essential oil during storage times

- g % g’} pH Acidity (Tartaric acid) Weight loss (%)
g8 = z g
52§ B 8
=1 g g 3 1 7 14 21 1 7 14 21 1 7 14 21
C 4 - - 3930% 40 4070 4081 0350 0311 031"  0298* 00000 2130 3005F  15160"
KT, 4 1 05 3900 4950™8 503" 4275% 0287 0230 0275 027 0000° 185¢  48%0®  gI13™
K,T, 4 1 1 3490°  4830M% 4995 43258 0275 0237 026 0250 0000¢ 4150 59108 8;3
KsT, 4 1 1.5 380% 490™ 413" 425" 0272 025 0275 0250™ 0000 4335 ea0®  g730™
C, 25 - - 3560° 4708 4180 Mod  0360™ 0287 0288 Mod 0000 4100  16025*  Mold
K, T, 25 1 05 36%0° 4750 5030 Mod 0317 0275%  0270®  Mod 0000° 4760% 10003  Mold
K, T, 25 1 1 380 490 500" Mod 0337 035" 0320 Mod 0000° 4925 11505  Mold
KT, 25 1 1.5 3660% 480™ 4750 Mold  0350™ 0303 030" Mold 0000° 5080 12470 < Mold

Capital letters (A, B, C, D) in the same line indicate significant differences (P<0.05) of storage in each variable.
Small letters (a, b, c¢) in the same column indicate significant differences (P<0.05) of treatment.
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Table 2 Results obtained from microbial counts of grapes coated with the Shirazi Alyssum homolocarpum
seed gum containing different level of carvacrol essential oil during storage times

= — > Q
o i &

% 5 2 3 Microbial counts (cfu/mL)

Q B =] Q

=4 = =i =5

g g = 3 1 7 14 21

('D N

C, 4 - - 15%107° 32x10° B 42x10°%4 62.5x10°*A
KT, 4 1 0.5 12x10** 13%10° B 26.5x10°* 35.5%10° "
K,T, 4 1 1 8x10%% 50x10 98 68x10%AB 85x10%A
KsT, 4 1 1.5 5%10%%¢ 10.5%10%*B 11.7x10*<B 41x10%9

G, 25 - - 53x10%% 83x10% 93.5x10°** Mold
KT, 25 1 0.5 45%10%% 25%10° "B 39x10° %A Mold
K,T, 25 1 1 41x10%%8 16x10°A 18.5x10%¢A Mold
KT, 25 1.5 34102 70.5%10% 98 14.5x10° 9 Mold

Capital letters (A, B, C) in the same line indicate significant differences (P<0.05) of storage in each variable.
Small letters (a, b, c, d) in the same column indicate significant differences (P<0.05) of treatment.
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Table 3 Results obtained from color of grapes coated with the Shirazi Alyssum homolocarpum seed gum
containing different level of carvacrol essential oil during storage times

* % *
5 9 = Q ¢ b L
8 5 G 4
s 2 £ 8
2 = 3 g
s B T 3
=3 ® < 2 1 7 14 21 7 14 21 1 7 14 21
C 4 - - 32000 204F  3626™  4403° | 9672F 1484 1369 111467 | (449 2857 59243 @746
K, T, 4 1 0.5 445" 3495 2978% 20998 | 143388 15124% 18188 154338 | @2719™  61506®  58279%  €0736%
K, T, 4 1 1 2028 3878 2696% 2323 | 13320™8 1302™E 15085 11495 | 2797 603" 601" 612044
KT, 4 1 1.5 24108 3984™ 2687% 0072 | 13.194™8 18541 15488 11669% | 2HU1* 995 58176%° 572078
c, 25 - - 205978 3278 373 Mod | 13786 14379 14395% Mod | B3070™ 62691*° 5764985 Mold
KT, 25 1 0.5 4412% 287° 37158 Mod | 176778 19108 16641 Mold | 55919 50841* 57365 Mold
K, T, 25 1 1 45154 3123 4638 Mold | 14490 15077 18482* Mold | 60957 61988 54733*  Mold
KT, 25 1 1.5 3198 44358 5607 Mod | 13925¢ 2418 18353 Mold | 59010™ 56634 59716  Mold

Capital letters (A, B, C) in the same line indicate significant differences (P<0.05) ofstorage in each variable.
Small letters (a, b, ¢, d) in the same column indicate significant differences (P<0.05) of treatment.
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Table 4 Results obtained from tissue firmness and sensory evaluation of grapes coated with the Shirazi
Alyssum homolocarpum seed gum containing different level of carvacrol essential oil during storage times

IS B

g8 S § '@5 Tissue Firmness (N) Sensory evaluation (Overall acceptability)
= a

72 2 3 °f

=5 0¥ = 1 7 14 21 1 7 14 21
C, 4 - - 9.604*  7.892°8 7575 6205 | 5000 4166  4.000"® 3.666°C
K,T, 4 1 0.5  8.192°%  7237°B  7.033°B 6771 | 4.833"  4.463"P 43338 4000
K, T, 4 1 1 8.277% 75058 72008  6.973%C | 4.861*  4.633 4.666 4467
KT, 4 1 1.5 89914  7.617°®  7.404™%  7.116% | 4533 4430 4303 4.146™
C, 25 - 7.890 5960 5674  Mold 5.000 4166  3.333°C  Mold
K, T, 25 1 0.5 6303%  6.161%* 5.508%  Mold 4730  4.000°®  3.833*¢  Mold
K, T, 25 1 1 6.500%  6.025%*  5.656"®  Mold 4,650 4166  3.96™®  Mold
KT, 25 1 1.5 6.944 6065 4567  Mold 4370 4166  3.803™  Mold

Capital letters (A, B, C) in the same line indicate significant differences (P<0.05) of storage in each variable.
Small letters (a, b, ¢, d) in the same column indicate significant differences (P<0.05) of treatment.

Table 5 Determination of significance of each independent variables by use of p value and F ratio on
response variable.

Independent variables

Consentration of

Response variable carvacrol and storage Sg)élae ¢ Interaction
temperature
p value 0.000* 0.000* 0.000*
pH F ratio 48.35 54615.22 17.00
R? 99.98
p value 0.000* 0.000%* 0.000*
Acidity F ratio 54.95 710.11 101.61
R? 99.32
p value 0.000% 0.000% 0.000%
Weight loss F ratio 30.00 659.19 89.80
R? 99.22
o p value 0.000* 0.000* 0.000*
Microbial counts g i 1050360000 1159780833 266006905
R? 92.86
. p value 0.000* 0.000* 0.014*
Color a F ratio 34.24 1.34 236
R? 83.48
p value 0.000* 0.000* 0.000*
%
Color F ratio 10.10 22723 17.37
R? 92.86
p value 0.000* 0.000* 0.000*
sk
Color L F ratio 262.01 1307.44 214.50
R? 99.69
. . p value 0.000* 0.000* 0.065
Tissue Firmness g .0 61.53 20.07 1.80
R? 94.29
p value 0.000% 0.000% 0.000%
DeNSOLY F patio 1947.12 156.12 114.45
R? 99.25

*Significant differences (P<0.05).

0,7, 14,21 d.
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The possibility of using carvacrol essential oil in cover of Shirazi
Alyssum homolocarpum seed gum on physicochemical,
microbiological and sensory peroperties of grape during shelf life
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Due to the high level of grape waste, applying methods of packaging to reduce waste and increase storage
life is essential. Using the products such as edible films and coatings as well as natural antimicrobial
compounds is an optimal solution for controlling pathogenic bacteria and increasing the shelf life of
packaging products. The purpose of this study was to evaluating the physicochemical and antimicrobial
characteristics of grapes coated with the Shirazi Alyssum homolocarpum seed gum containing carvacrol
essential oil, and then grapes were immersed in aforementioned solution and samples were stored at 4 and
25°C for three weeks. Physicochemical, microbiological and sensory evaluation tests were performed at
intervals of 1, 7, 14 and 21 days. With the addition of the coating Shirazi Alyssum homolocarpum seed
gum containing carvacrol essential oil, on grapes, the acidity, weight loss, microbial growth and
brightness significantly (P<0.05) decreased compared to the control (uncoated). Addition of mentioned
coating to the grapes lead to maintain the tissue firmness of grapes in compared with control after 21 days
storage. Grape samples coated with 1% carvacrol essential oil had the highest overall acceptance rate after
21 days storage. Therefore use of 1% carvacrol in Shirazi alyssum homolocarpum seed gum cover, in

order to improve physicochemical, sensory, texture and microbial properties of grapes during storage is
recommended.

Keywords: Carvacrol essential oil, Edible coating, Shirazi Alyssum homolocarpum seed gum.
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