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ABSTRACT

Grape (Vitis vinifera L.) contains antioxidant compounds which are very useful for human. Unfortunately, most of the
antioxidant compounds, such as flavenoides, are reduced during grape ripening stages. Therefore, the study of
elicitors for increasing these compounds at the time of ripening, is necessary. In this study, the effect of salicylic acid
(SA) spraying in three concentrations of 0 (control), 0.1 and 1mM on the leaves and fruits of two grape cultivars
"Shahani" (with black berries) and "Fakhri” (with green berries) at two growth stages (unripe and ripe) were
investigated. Detection indicators at unripe stage were acidity and berry size, and at ripe stage were juiciness and total
soluble solid of berries . This study was conducted in 2013-2014 on the vineyards of the "Malayer Grape Research
Center". The experimental vines were ten years old and their growing system was a row planting and drip irrigation
method. This experiment was carried out based on completely randomized design (CRD) with seven treatments and
three replications. The results showed that the maximum amount of carotenoids were at the unripe stage in the fruit
skin of "Shahani" and "Fakhri" cultivars treated by SA at 0.1mM concentration to amount 73.65 and 69.94 mg/gFW,
respectively. Results of comparing two growth stages showed that the maximum amount of anthocyanins were at ripe
stages in the fruit skin and leaves of "Shahani" cultivar treated by SA at 0.1mM concentration to amount 3.21 and
2.343 mg/g FW respectively. In addition, Measurement of total flavonoids content as showed the increasing effect of
SA at 0.1mM concentration on total flavonoids of leaves and all parts of fruits (exception of seeds? both "Shahani"
and "Fakhri" cultivars at ripe stages were more effective. Also, SA treatment as significantly increased the
antioxidant activity content of most parts both cultivars at unripe stages at 0.1mM concentration and ripe stages at
1mM concentration. These results showed that the use of common materials, such as SA, can greatly increase
antioxidant properties of grapes during ripe stage.
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1. Reactive oxygen species (ROS)
2. 2,2- Diphenyl-1picryhidrazyl (DPPH)
3. Elicitor
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Table 1. The effect of SA treatment in three concentrations of 0 (Control), 0.1 and 1mM on carotenoids, anthocyanin
and total flavonid content of leaves, skin, flesh and seeds of "Shahani".and "Fakhri" grapes in unripen stage and
ripen stages. Different letters indicate significant differences at the level of p<0.05.

Characteristics Cultivars Growth stage Organ  Control ~ SA Treatment 0.1mM  1mM SA Treatment
Unripe Legf 39.19 : 45,98 : 40.21 :,
wShahani® cultivar Skin 60.21 73.65 i 57.15 i
RPe San o030 1ase 1455"
. in . . .
Crotenoids (mg/gFW) Unipe el 45987 5457 ¢ 51417
wFakhri® cultivar Skin 43.78 69.94b 53.15
Ripe Legf 64.74° 23.3 14.96 ©
Skin 5.16° 455% 476%
Leaf 0.641° 1.047% 0.471°
Unripe Skin 0.365° 0.370° 0.315°¢
Flesh 0.009 © 0.022° 0.027°
wShahani cultivar Seed 0.058° 0.038° 0.067 2
Leaf 217° 2.34° 2.213°
Ripe Skin 3.00°¢ 3.21° 3.15°
Flesh 0.092 ¢ 0.249° 0.210°
Anthocyanin Seed 0.09° 0.071° 0.061°¢
(mg/gFW) Leaf 0.378° 0.230 ¢ 0.485°
Unripe Skin 0.046° 0.062? 0.045°
Flesh 0.013° 0.031° 0.038°
"Fakhri" Seed 0.063* 0.038° 0.054°
cultivar Leaf 0.871° 0.850° 0.678°¢
Ripe Skin 0.12 Z 0.188° 0.108
Flesh 0.04 0.049° 0.039°
Seed 0.08% 0.078° 0.061°¢
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Continued table 1. The effect of SA treatment in three concentrations of 0 (Control), 0.1 and 1mM on crotenoids,

anthocyanin and total flavonid content of leaves, skin, flesh and seeds of "Shahani".and "Fakhri" grapes in unripe
stage and ripe stage. Different letters indicate significant differences are at the level of p<0.05.

Characteristics Cultivars Growth stage Organ Control SA Treatment 0.1mM 1mM SA Treatment
Leaf 1.353°¢ 1511 Z 1.602°
: Skin 0.053° 0.275 0.288°
Unripe Flesh 0.184° 0350 ° 0.355°
"Shahani" Seed 0.565" 0.59° 0.410°
cultivar Leaf 1.025° 1.212° 1.031°
Ripe Skin 0.103° 0.141°% ®0.104
Flesh 0.146 ° 0.226° 0.155°
Total flavonid Seed 0.272° 0.218" 0.201 ¢
(mg/gFW’) Leaf 1.911° 1.69° 1.426 ¢
Unripe Skin 0.18° 0.211° 0.206°
Flesh 0.213° 0.271°% 0.211°¢
"Fakhri" Seed 0.325° 0.283"° 0.201°
cultivar Leaf 1531° 1.890° 1547
Ripe Skin 0.078° 0.103° 0.077°
Flesh 0.106 © 0.127° 0.109°
Seed 0.282° 0.169° 0.149°

Different letters show significantly differeces at 5% probability level.
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skin, flesh and seed of "Shahani" (RS) and "Fakhri" (GS) grapes in unripe stage (Part A) and ripe stage (Part B).
Different letters indicate significant differences at the level of p<0.05.
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