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Article Info ABSTRACT

Article type: Background and Objectives: Grape is one of the most important fruit

Full Length Research Paper  products globally and has a high nutritional value with strong antioxidant
and anti-cancer activity. Today, the use of healthy natural compounds,

Article history: !ncluding organi(_: n_itrogen compounds, hz_als become very importa}nt to

Received: 06.18.2022 improve the qualitative performance pf fruits. Thg use of amino ac_u_is as

Revised: 07.06.2022 one of the natural compounds of nitrogen can increase the nutritional

Accepted: 09.01.2022 values of fruit crops. In the present study, gamma aminobutyric acid was
used as a non-protein amino acid to improve the quality characteristics of
Qizil-Uzum grape fruit.

Keywords:
Flavan-3-ols, Materials and Methods: The experiment was performed in two separate
E';‘Iiocr‘o" orchards located in two regions of Urmia city with different microclimatic

conditions in a completely randomized design with GABA foliar
application at 4 concentrations (0, 5, 10, 25 mM) in two stages (veraison
stage and one week later) with 3 replications on 13-year-old cv.
Qiz1l Uzum grapevines. Some fruit quality characteristics include titratable
acids (TA), total soluble solids (TSS), total antioxidant content, total
phenol, total flavonoid, total anthocyanin, the activity of phenylalanine
ammonialyase (PAL), catalase enzymes, phenolic compounds of fruit
including flavonols, flavan-3-ols and phenolic acids, and also a relative
expression of PAL and CHS genes were evaluated.

Phenolic compounds,
Phenylalanine
ammonialyase

Results: Based on the results, GABA at a concentration of 10 mM, caused
the highest content of titratable acids, total soluble solids, total phenol, total
flavonoids, total antioxidant and total anthocyanin of fruit. The highest
activity of PAL enzyme was also observed at this concentration. Catalase
enzyme had the maximum activity at 25 mM. The phenolic compounds
that were measured by HPLC in this study included the flavonol
compounds: myricetin, quercetin, kaempferol, syringetin; the flavan-3-ols
compounds: catechin; and the non-flavonoid compounds: gallic acid,
caffeic acid, p-coumaric acid and resveratrol, most of which had the
highest level at 10 mM, followed by 5 mM GABA. Also, PAL and CHS
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genes had the highest expression at both sampling times (48 and 72 hours
after foliar application) at the concentration of 10 mM GABA and their
lowest expression was at the concentration of 25 mM GABA.

Conclusion: This study showed that GABA at the concentration of 10 mM
at the veraison stage and one week later had an effect on increasing fruit
quality indicators, including total soluble sugars, as a basic substrate for the
biosynthetic pathway of effective fruit quality compounds, and with effect
on antioxidant content improvement, as well as enhancing the expression
of related genes for PAL enzyme activity, as a key enzyme of the
biosynthesis of the phenolic compound, can improve fruit quality and
marketability of grape fruit of Qizil Uzum cultivar.
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™, ** and * are non-significant and significant at 1 and 5% probability levels, respectively
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Fig. 1. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on TA (Panel A) and TSS
(Panel B) content of Qizil Uzum table grape berries. Means indicated with different letters are significantly
different at P <0.01 according to Duncan’s Multiple Range Test.
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Fig. 2. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on DPPH (Panel A), TPC
(Panel B), TFC (Panel C) and TAC (Panel D) content of Qizil Uzum table grape berries. Means indicated with
different letters are significantly different at P <0.01 according to Duncan’s Multiple Range Test.
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Fig. 3. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on PAL (Panel A) and CAT
(Panel B) enzyme activity of Qi1zil Uzum table grape berries. Means indicated with different letters are
significantly different at P < 0.01 according to Duncan’s Multiple Range Test.

Naeihe Vo Chle 55 5 ey e (J,lS
(Sl 2l e e Ol o SV
sdalie SHbsS o Al 5 Js 1 s (SIS A
o b s glachle o ol imes 5 03 S
ST dsdn) sp e bl Bl aals b

0 5F o s

e

ol 4 o ml Sl b olS 5
a3 Lol blize ol 5 0 5 LS sls olis
S SIS LS O Ao ) bl
alie mls (Y dads) sl Ol (gyls pme
Lol Hlad sladi ol 55 a8 als QLS Laesls U;;L,,

S U AW LS Ve ke O clle



VFY &) b)l.o.n.:} A 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

938005 035 5580 53 S8 DS 5 Fp 2 UE Bl shene 36 bty 4 Y Jour

Table 2. Variance analysis of the effect of foliar spraying with GABA on some phenolic compounds of “Qizil
Uzum’ table grape.
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Table 3. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on flavonol compounds
(myricetin, Quercetin, Kaempferol, Syringetin) of Qi1zil Uzum table grape berries.

SHH LS 5
Flavonol compounds (g g FW) L
L J3alS S O e GABA (MM)
Syringetin Kaempferol Quercetin Myricetin
AN
15.10¢ 2.20 10.80¢ 1.17¢ et
Hesar orchard
0
Loy el
12.00° 2.80°f 20.30° 1.17° A g
Zeynalo orchard
AN
27.30° 7.50° 34.27° 1.50¢ el
Hesar orchard 5
Loy el
21.80° 6.10" 44.00° 1.67° A g
Zeynalo orchard
la> L
20.50" 7.00° 38.43% 3.27% &
Hesar orchard
10
Ly sl
20.50™ 4.20° 22.30° 3.60° A gl
Zeynalo orchard
la> ¢L
20.05™ 3.20° 10.20¢ 2.60% Saals
Hesar orchard
25
Loy el
18.00° 5.30° 24.00° 2.03% A g

Zeynalo orchard

b o o STls (glanelsdir O go31 b s ) ezl s 53 5l gme &3l o lensOLES ol o b5 >

Means indicated with different letters are significantly different at p <0.01 according to Duncan’s Multiple Range Test
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Fig. 4. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on flavanol compound:
Catechin of Qi1zil Uzum table grape berries. Means indicated with different letters are significantly different
at P <0.01 according to Duncan’s Multiple Range Test.
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Fig. 5. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on non flavonoid compounds,
Gallic acid (Panel A), Caffeic acid (Panel B), p-Coumaric acid (Panel C) and Resveratrol (Panel D) of
Qiz1l Uzum table grape. Means indicated with different letters are significantly different at P <0.01 according
to Duncan’s Multiple Range Test.
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Fig. 6. Effect of foliar spraying with different doses (0, 5, 10, 25 mM) of GABA on PAL (Panel A) and CHS
(Panel B) genes expression of Qizil Uzum table grape berries. Means indicated with different letters are
significantly different at P < 0.01 according to Duncan’s Multiple Range Test.
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