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Effect of Postharvest Application of y-Aminobutyric Acid, Methyl
Jasmonate, and Methyl Salicylate on Chilling Injury, Peel Attributes and
Fruit Juice Quality of ‘Moro’ Blood Orange During Cold Storage
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Fig. 1. Chilling injury (CI) index of ‘Moro’ blood orange fruit treated with GABA, MeJA and MeSA during cold

storage. Vertical bars on columns represent standard errors (SE) of means. Means in each column with
similar letters are not significantly different at 5% level of probability using LSD test.
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Fig. 2. Electrolyte leakage of ‘Moro’ blood orange fruit treated with GABA, MeJA and MeSA during cold

storage. Vertical bars on columns represent standard errors (SE) of means. Means in each column with
similar letters are not significantly different at 5% level of probability using LSD test.
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Fig. 3. Peel moisture of ‘Moro’ blood orange fruit treated with GABA, MeJA and MeSA during cold storage.
Vertical bars on columns represent standard errors (SE) of means. Means in each column with similar
letters are not significantly different at 5% level of probability using LSD test.
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Table 1. Effect of GABA, MeJA and MeSA treatments on peel color of ‘Moro’ blood orange fruit during cold

storage.
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Treatment Storage time L* Hue angle (°) Chroma
Control 57.07+0.05 ab 21.5+0.84 k-n 60.04+0.37 b 70.3+0.82 ab 63.78+0.07 b
GABA 20 mM 59.46+1.46 a 24.1+1.53 e-j 64.08+0.69 a 69.4+1.00a-c  68.48+1.19a
GABA 40 mM 57+4.56 a-c 21.1140.14 k-m  63.69+2.67 a 71.64+0.83 a 67.1142.49 a
MeJA 50 uM 1+2 55.83+1.74a-c  23.21+2.68 -k 54.9+£0.71 ¢ 67.09+£2.64 c-f  59.65+0.39 ¢
MeJA 100 uM 55.5540.06 a-c =~ 21.24£1.3 k-n 56.03+2.23 ¢ 69.25+0.41 b-d 59.93+2.55¢
MeSA 50 uM 55.1444.12 a-e ~ 22.03+0.45 j-1 55.73£1.505¢  68.42+£0.93 b-f 59.94+1.23 ¢
MeSA 100 pM 56.6142.13 a-c  22.36+0.21 i-l 55.66+0.66 ¢ 68.11£0.05 b-f  59.98+0.69 ¢
Control 41.3241.41 o-t 21.59+0.24 k-m  40.99+0.35 hi 62.22+0.06 g-i  46.34+0.43 ij
GABA 20 mM 52.03+0.74b-g  20.375+£0.28 -0  50.69£0.56 ef  68.1+0.5 b-f 54.64+0.42 d
GABA 40 mM 46.4142.49 i-n 18.015+£0.81 pq  46.08+1.95 g 68.65+0.05 b-e  49.48+2.12 gh
MeJA 50 uM 30+2 48.0143.41 i-m  19.45+1.14n-p  45.82+0.26 g 67.01+1.09 d-f  49.78+0.68 fg
MeJA 100 uM 48.1340.88 -1 19.56+1.03 m-p 4494033 g 66.46+1.26 ef  48.99+0.10 gh
MeSA 50 uM 46.0843.5 i-0 18.15£0.18 pq  45.08+0.1 g 68.06+0.2 b-f  48.60+0.07 g-i
MeSA 100 pM 53.12+0.04 b-f  18.74+1.34 0-q  52.005£1.05de 70.19+0.94ab  55.29+1.45d
Control 45.09+1.33 j-p 21.73+0.09 kl 41.67£1.25h 62.45+0.61 gh  47.00+1.15 hi
GABA 20 mM 43.3443.16 1-r 21.1140.89 k-m  32.154+0.24 1 56.72+1.3 kl 38.47+0.29 n-p
GABA 40 mM 50.18+1.27 e-i 21.6742.84 k-m  49.06+1.02 g 66.23+£2.34 53.66+2.08 de
MeJA 50 uM 60+2 55.05+1 a-c 20.4+0.1 1-0 5431x1.75¢cd  69.4+0.61 a-c  58.02+1.64 ¢
MeJA 100 uM 56.27+2.45a-d  26.53+£1.47a-c  52.58+0.92de  63.24+0.88 g 58.90+1.49 ¢
MeSA 50 uM 46.8+1.74 i-n 17.5+0.35 pq 4071232 hi 66.71+0.77 ef ~ 44.32+2.28 jk
MeSA 100 pM 51.98+3.05¢c-g  24.16£0.83 e-i  46.11+£0.08 g 62.35+0.85 g-i  52.06+0.32 ef
Control 347£33u 25.2+41.99 c-f 23174222 qr 42574049 q-s  34.24+2.97 qr
GABA 20 mM 38.974+4.1 q-u 22.7+0.52 h-k 25.96+0.4 0 48.84+0.21 n 34.49+0.64 qr
GABA 40 mM 42.85£0.49 n-s  23.18+0.87 f-k = 34.96+£2.62 jk = 56.37+2.971 41.98+1.7 k-m
MeJA 50 uM 90+2 42.18+0.81 n-s  25.58+0.8 b-e 34.62+1.71 )k 53.51£2.21m  43.07+0.9 kl
MeJA 100 uM 38.6+1.29 r-u 21.4740.08 k-n  22.12+1.95r 45.7842.42 0p  30.84+1.45s
MeSA 50 uM 40.9944.08 p-t  22.01£1.2 j-1 36.62+2.85j 58.9740.6 jk 42.7343.07 k-m
MeSA 100 uM 34.57+4.99 u 15.24+0.39r 26.58+0.46 no  60.17£1.06 h-j  30.64+0.21 s
Control 43.06+2.66 1-r 22.08+2.92 i-1 28.46+0.81 mn 52324289 m  36.05+2.43 pq
GABA 20 mM 42.9542.55 mr  25.19+0.24 c-f  29.2941.91m  49.2542.12n 38.65+1.29 no
GABA 40 mM 34.71£2.05u 27.92+1.15a 23.47+0.6 p-r 40.07+0.44 t 36.48+1.27 o-q
MeJA 50 uM 120+2 40.3£0.59 p-t 21.1841.27k-n  2748+1.6 m-o  52.38+0.05m  34.70+2.04 qr
MeJA 100 uM 41.78+£0.51 n-t  27.12+1.82 ab 22.95+0.7 r 40.27£1.04 st 35.54+1.85q
MeSA 50 uM 43.96+1.48k-q  22.92+1.82 g-k  21.67+0.77 r 43454125 pr 31.55+£1.85s
MeSA 100 uM 34.88+0.42 u 24.76+£0.92 e-h  21.63+1.22r 41.1240.55st  32.89+1.50 s
Control 37.78+1.46s-u  21.3240.71k-n  23.03+£0.77qr  47.2+0.00 no 31.3941.05 s
GABA 20 mM 36.835£2.55tu  23.0140.7 g-k 253+2.570-q 47.62+2.04no  34.22+2.38 qr
GABA 40 mM 51.365+6.99 e-h  25.01+1.06 c-g  33.27+1.73 kl 53.06+0.27 m  41.63+£2.02 Im
MeJA 50 uM 150+2 37.805£1.42s-u  26.2242.43a-d 25.57£1.06 op 44.35+£3.84pq  36.68+1.00 o-q
MeJA 100 uM 49.845+0.73 e-i  24.02+2.77 e-j  41.67+0.75 h 60.11+2.42 ij 48.13+£2.03 g-i
MeSA 50 uM 49.005+6.29 -k 20.474£0.021-0  34.74+0.005 jk  59.4940.03 j 40.33+0.01 mn
MeSA 100 pM 43.614+1.28 I-r 16.64+0.43 qr 39.14+1.73 i 66.96+0.38 d-f  42.54+1.76 k-m

Means in each column with similar letters are not significantly different at 5% level of probability using LSD
test. The results are represented by standard deviation (SD) of means.
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Fig. 4. Effect of treatments on juice content (A), TSS (B), pH (C) and EC (D) of ‘Moro’ blood orange fruit
during cold storage. Vertical bars on columns represent standard errors (SE) of means. Means in each
column with similar letters are not significantly different at 5% level of probability using LSD test.
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Research article

Effect of Postharvest Application of y-Aminobutyric Acid, Methyl
Jasmonate and Methyl Salicylate on Chilling Injury, Peel Attributes and
Fruit Juice Quality of ‘Moro’ Blood Orange During Cold Storage

F. Habibi, A. Ramezanian*, M. Rahemi, S. Eshghi'

In this study, the effects of postharvest application of y-aminobutyric acid (GABA), methyl
jasmonate (MeJA) and methyl salicylate (MeSA) on chilling injury, peel attributes and fruit
juice quality of ‘Moro’ blood orange during cold storage at 3 °C and 90% RH for 150 days
was investigated. GABA treatment at concentrations of 20 and 40 mM using vacuum at 30
kPa for 8 minutes and MeJA and MeSA vapor treatments at 50 and 100 uM separately for 18
hours were used. Sampling was carried out on 1, 30, 60, 90, 120 and 150 days of storage.
Treatments reduced the chilling injury and electrolyte leakage. Control fruit had the highest
index of chilling injury and electrolyte leakage at the end of the storage period. The lowest
peel moisture and fruit juice and the highest total soluble solids (TSS) and pH were obtained
in control fruit. MeSA treatments had the lowest a* and the highest Hue® while the lowest
lightness (L*), b*, Hue® and chroma were obtained in control fruit. Overall, 100 pM MeSA
was the most effective treatment for reducing chilling injury and maintaining the peel and
fruit juice attributes of ‘Moro’ blood orange during cold storage.

Keywords: Chroma, Electrolyte leakage, Hue angle, Peel moisture, Total soluble solids.
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