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5. Carvacrol
6. Thymol
7. Eugenol

8.Total Soluble Solids(TSS)
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1. Anthocyanins
2. Phenols

3. Flavonoids

4. Tannins
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1. 2,2-Diphenyl-1-picrylhydrazyl
2. Brand-Williams
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Table 1 Results of analysis of variance of effect of Thymus essential oil and methods of storage on
characteristics of grapes cv.‘Fakhri’

Mean Square

Source Weight TA TSS Smell and  Antioxidant Cluster
DE oss ) (%) ) e govor (%) wood
Treatment method (a) 1 6.664 0.065  0.234™ 24083  10.547° 101355 0.333"
Concentration(b) 31862107 0.032"  12.728" 116.3137  47.5897  1062.668"  6.347"
axb 3 0.431°  0.005° 0.036™  0.097"°  8.894" 28.153" 0.375"
R(axb) 24 0.13 0.001 1.991 0.521 0.484 1.345 0.309
Storage time(c) 5 9154917 0.088" 48.647" 80.658"  142.547"  2731.408"  66.296"
axc 5 0.668"  0.002" 33797 3296 1.247 18.300" 0.046™
bxc 15 21.507"  0.004" 1.348" 11.150"  3.872" 106.587" 0.560"
axbxc 15 0.124™  0.0017 03117 0210 1.0117 12.588" 0.054"
Error 120 0.073 0.0004  0.128 0.179 0.23 0.605 0.142
6% - 4228 2.715 1.61 5.216 6.604 2.173 14.26
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* ** and ns represent significant differences at level of P<0.05, P<0.01 and not-significant, respectively
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Table 2 Effects of concentration, method and storage time(axbxc) on some quantitative and

qualitative traits of grapes cv.‘Fakhri’

Treatment

Smell and TA% TSS Antioxidant Storage ) Treatment
flavour (g1/100ml) (Brix®) % time(c) day COHCGEI;I]’Zt)IOn(b) method(a)
10a 0.85ab 20.35uv 46.05a 0 0 Immersion
9.75ab 0.82bcdefg 21.35qrs 43.76¢ 15 0 Immersion
8fgh 0.76klmno 22.775hijk 27.99n 30 0 Immersion
5.5lmn 0.71rstu 23.65def 18.66p 45 0 Immersion
4.250p 0.64w 24.92ab 14.01qr 60 0 Immersion
2.5r 0.59x 25.2a 12.10s 65 0 Immersion
10a 0.82bcdefg 20.42uv 45.66a 0 150 Immersion
10a 0.79fghijklm 20.97rstu 45.43a 15 150 Immersion
8.75cdef 0.75mnop 21.470pqr 41.46de 30 150 Immersion
8fgh 0.71qrst 22.37jkl 34.77jk 45 150 Immersion
6.5jk 0.68tuvw 23.6ef 27.98n 60 150 Immersion
5.5Imn 0.66vw 24.3bcd 25.960 65 150 Immersion
9.5abc 0.83abcde 20.25v 46.13a 0 300 Immersion
8.5defg 0.8 1cdefghij 20.7stuv 45.21ab 15 300 Immersion
7.75gh 0.78ghijklmn 21.2qrst 40.57ef 30 300 Immersion
6.75i] 0.76klmno 22.3jklm 38.02gh 45 300 Immersion
5.75klm 0.740pqr 23.47efg 31.041 60 300 Immersion
5.25mn 0.72pgrs 23.85cde 28.26n 65 300 Immersion
8fgh 0.84abc 20.47uv 46.10a 0 450 Immersion
9bcde 0.81bcdefgh 20.65tuv 45.77a 15 450 Immersion
7.5hi 0.79fghijklm 21.17qrst 42.51cd 30 450 Immersion
5.5lmn 0.77ijklmno 22.25jklm 33.53k 45 450 Immersion
4op 0.76lmno 23.27efgh 31.661 60 450 Immersion
2.51 0.76lmnop 23.5efg 29.06mn 65 450 Immersion
10a 0.84abcd 20.92rstu 46.40a 0 0 Fumigant
8fgh 0.8 1cdefghij 21.37qr 43.85bc 15 0 Fumigant
5.75klm 0.80defghijk 22.45jkl 36.01ij 30 0 Fumigant
4.75n0 0.75nopq 23.17fghi 29.29mn 45 0 Fumigant
3.75pq 0.68stuv 24.5bc 14.98q 60 0 Fumigant
3qr 0.67uvw 25.2a 12.99rs 65 0 Fumigant
10a 0.86a 20.95rstu 46.24a 0 150 Fumigant
10a 0.82bcdefg 21.50pqr 45.25ab 15 150 Fumigant
9.25abcd 0.81cdefghi 22.05lmnop 42.19d 30 150 Fumigant
8.25efgh 0.79efghijkl 22.55kl 35.19j 45 150 Fumigant
7.75gh 0.78hijklmno 22.7hijkl 28.51n 60 150 Fumigant
7.5hi 0.75nopq 22.87ghij 26.260 65 150 Fumigant
10a 0.83abcde 21.27qrst 45.89 15 300 Fumigant
8.75cdef 0.82bcdefg 21.67mnopq 41.17de 30 300 Fumigant
7.75gh 0.77jklmno 22.17klmn 37.36hi 45 300 Fumigant
6.5jk 0.76lmnop 22.55ijkl 31.061 60 300 Fumigant
5.75klm 0.740pqr 22.67hijkl 28.36n 65 300 Fumigant
10a 0.84abc 21.45pqr 46.18a 0 450 Fumigant
9.5abc 0.86a 21.32grs 45.37a 15 450 Fumigant
8.5defg 0.85abc 21.52nopqr 42.44cd 30 450 Fumigant
6.25jkl 0.82abcdef 22.12klmno 39.30fg 45 450 Fumigant
5.25mn 0.79efghijkl 22.42jkl 35.705 60 450 Fumigant
3.75pq 0.76klmno 22.55ijkl 30.26lm 65 450 Fumigant

Means in each column with at least one similar letters are not significantly different at the 1% probability level
using LSD multiple range test.
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The use of chemical compounds to prevent corruption and increase the shelf life of
agricultural products, including grapes, has many applications. Due to the harmful
effects of these compounds on human health and also the tendency of people to
use organic products, today the use of low-risk and alternative methods has
increased. The use of antimicrobial, antibacterial and antifungal compounds, such
as natural essential oils, can be a good way to increase the shelf life of crops. In
this study, the effect of thyme essential oil on increasing the shelf life of Fakhri
cultivar grapes by two methods of immersion (direct contact) and fumigant
(indirect contact) in concentrations (0, 150, 300 and 450 pl / 1) In the cold storage
with a temperature of 1£2° C and a relative humidity of 90% was tested for 60
days. Traits such as percentage of changes in fruit weight, titratable acidity, total
soluble solids, sensory evaluation including fruit texture firmness, Smell and
flavor, antioxidant capacity and browning of cluster wood were evaluated. The
least percentage of changes in fruit weight and titratable acidity were observed at a
concentration of 450 pl /1 of thyme essential oil. The control treatment had the
highest amount of total soluble solids in fruits (25.2 degrees Brix). Also, the
results of sensory evaluation of fruit texture firmness showed that the fumigant
method was better than the immersion method with gradual release of essential oil
to maintain the firmness of fruit texture better. Sensory evaluation of grape fruit
Smell and flavor and taste showed that at high concentrations of essential oil, the
sensory evaluation index was lower. Antioxidant capacity was declining in the
whole process and fumigant and immersion methods were not significantly
different from each other. The results of evaluation of browning of cluster wood
showed that the two methods of fumigant and immersion were not significantly
different from each other in maintaining the green color of cluster wood, but
showed better performance than the control treatment.
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