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Effect of Gamma-aminobutyric acid and Nano zinc Oxide Treatment on
Element Uptake, and some Morphological and Phytochemical
Characteristics of Hot Pepper (Capsicum annuum)
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Abstract

Vegetables, as a key source of many valuable compounds, play an important role in ensuring food
security and human nutrition. Recently, the use of compounds and elements as foliar sprays has
improved the quality and growth of plants. Among them, gamma-aminobutyric acid (GABA) is a non-
protein amino acid and zinc is an essential nutrient for plants and humans, which play an important role
in plant metabolism. This research was carried out as a factorial and completely randomized design with
two foliar spray treatments including Nano ZnO and GABA in three replications and their effects on the
growth and phytochemical traits of leaves and fruits of hot pepper plant (C. annuum) were investigated.
In this study, morphological and phytochemical traits (in leaf and fruit tissue) and some elements in leaf
tissue were investigated. In all measured traits, the applied treatments showed significant differences
compared to the control. The results of morphological traits showed that the highest fruit fresh weight
(12.60 g) was obtained in the treatment of 1 mM GABA with a concentration of 0 ppm Nano ZnO, and
the highest fruit dry weight (2.47 g) was obtained in the treatment of 2 mM GABA with a concentration
of 0 ppm Nano ZnO. The highest phenol content in leaves and fruits was 51.30 (2 mM GABA treatment)
and 21.67 mg Gallic acid/gr FW in the combined treatment of 2 mM GABA and 150 ppm Nano ZnO.
The highest flavonoid content in leaves and fruits was 6.32 and 4.91 mg quercetin/ gr FW in the
combined treatment of 2 mM GABA and 150 ppm Nano ZnO, respectively. The highest antioxidant
activity by DPPH method was observed in leaves and fruits, 77.71 % and 46.55 %, respectively. The
results showed that in most phytochemical traits, the application of 2 mM GABA along with 150 ppm
Nano ZnO increased the synthesis of compounds.
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Source Me?:nrj(tqsuare

of df Leaf Leaf Stem fresh Fruits Fruit Fruit

variation length width diameter X dry weight length diameter
weight

A ns ns * el *x *x **
(GABA) 2 0.411 0.006 0.068 1.75 0.377 0.967 0.953
B
(Nano- 2 0.314m 0.098" 0.498" 20.68™ 0.242" 8.941™ 1.435™
Zn0)
A*B 4 1.482™ 0.303™ 0.335™ 3.32™ 0.454™ 1.797™ 0.132™
Error 18 0.236 0.059 0.139 0.198 0.049 0.134 0.070
CV(%) 5.55 5.60 6.76 4.18 12.32 5.50 8.79

*** Show significant difference at 1 and 5%, respectively, and ns show non-significant difference.
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Figure 1. Effect of foliar application of GABA and Nano-ZnO on leaf length of hot pepper
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Table 2. Analysis of variance of the effect of GABA and Nano-ZnO treatments on phytochemical traits of hot pepper leaves
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and fruits

Mean Square

Source of ’ Leaf Leaf Fruit
variation d Leaf Total Leaf Total Antioxidant  Antioxidant Fruit Total Fruit Total Antioxidant Antioxidant
Phenol Flavonoid activity activity Phenol Flavonoid activity
(DPPH) (FRAP) (DPPH)
A (GABA) 2 22087872.68™  3198.3357™  69.755026" 0.952900™ 124383.56™ 29789.2188"  451.7205540™  0.43024035™
B (Nano-ZnO) 2 5402884.00"  154356.196™ 3106.7016™ 0.39401111™ 1218569.63 190050.6706™ 132.2739763" 0.75508015™
A*B 4 277661.17™ 34363.9238™ 11.9362  0.03047778™  40150.34™ 144088.3827"  44.4424015™  0.02222383"™
Error 18 147626.44 2955.30 15.748 0.015 6206.467 7630.972 9.211
CV (%) 8.03 10.34 8.54 21.46 451 21.26 10.01

*** Show significant difference at 1 and 5%, respectively, and ns show non-significant difference.
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Table 3. Analysis of variance of the effect of GABA d and Nano-ZnO treatments on the concentration of
micronutrients in hot pepper leaves

Sou_rc_e of Jf Mean Square

variation Fe Zn Cu Mn
A (GABA) 2 3.763™ 8.874™ 0.031™ 0.148"
B (Nano- Zn0O) 2 2.483™ 3.717™ 0.024™ 1.799™
AxB 4 0.604™ 20.564™ 0.048™ 19.139™
Error 18 0.009 0.011 0.0001 0.063
CV (%) - 1.78 1.00 211 3.92

*** and * Show significant difference at 1 and 5%, respectively.
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Figure 13. The effect of GABA and nanozinc oxide foliar spraying on the amount of micronutrients in hot
pepper leaves
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