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The Effect of Melatonin on the Activity of Antioxidant Enzymes, Osmolytes
and Lipid Peroxidation in Kiwi Fruits of Hayward Cultivar During Storage
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Fig. 1. The effects of different concentrations of melatonin on percentage of fruits damaged during the storage
life of kiwifruit cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1
mM. Averages with similar letters do not have a statistically significant difference at the 5% probability
level of Duncan's multiple range test.
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Table 1. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (percentage of damaged fruits).

Mean Square ol yo Sl Sources of
Variation
59,8 38,7 ST Sle,lsl 5 S df ssl5] s
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CvV

099,10 (Fxe pae NSTY 7.0 Jiol zolaw ;0 09 o S ol 5 4y ik g%
**2%: Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 2. The effects of different concentrations of melatonin on percentage H2O2 the storage life of kiwifruit
cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM. Averages

with similar letters do not have a statistically significant difference at the 5% probability level of
Duncan's multiple range test.

R SEIRVAR P EYIVOR W9 ks Gl ‘_,;;LA)L...;I 359, Yo 5haw Lol .l 00gs oyl GZL‘,)L,.;l Eoro 40 S92 Cud e
ol oy Glej o0 o 50 Slo, il b Se ciid e o relS 4 e e b jlend (T USS) cl a8l

o az STadl oo Vso (oo o) Guigidhe kool jlod slaogee 4y g pe (o)Ll 0,90 10 50 (p 52eS 4S5 9k

wsls Hlas 1y gyl pe Dl s wald 4y Cons o2 o )lews



(VFeF) Fee 614D sloaxio ¥ oylass T8 als lnl SLEL ;918 5 pole alo

59 lesle 18 (658 Sl I e e p Guide Gl sle cdale [SU Wby 4 bl <) e

Table 2. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (hydrogen peroxide content).

&ls
Ol s
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s
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w8
12.54 7.32 2.84 8.89 OVl
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**2%: Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 3. The effects of different concentrations of melatonin on peroxidation of lipids during the storage life of
kiwifruit cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM.

Averages with similar letters do not have a statistically significant difference at the 5% probability level
of Duncan's multiple range test.
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Table 3. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘“Hayward’ kiwifruit (membrane lipid peroxidation).

Mean Squaresls o (Silo Sources of
Variation
595 % 597 59 ¥ Sl 5l LS df soljl 4z
90 days 60 days 30 days Pre-storage
- ok sk LO—'-J
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3.11 5.10 3.07 1.02 TR e
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**2%: Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 4. The effects of different concentrations of melatonin on ion leakage during the storage life of kiwifruit
cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM. Averages

with similar letters do not have a statistically significant difference at the 5% probability level of
Duncan's multiple range test.
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Table 4. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of “Hayward’ kiwifruit (ion leakage percentage).
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Fig. 5. The effects of different concentrations of melatonin on TSS during the storage life of kiwifruit cultivar

Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM. Averages with

similar letters do not have a statistically significant difference at the 5% probability level of Duncan's
multiple range test.

asl> olge) ol 08, (695 Clld 3l jae p uiede Al gl cdale U il ly 4 = =¥ Joux

Table 5. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of “Hayward’ kiwifruit (soluble solids content).

Mean Square ole o (Silo Sources of
Variation
59 4 58,70 SRR P P PR g df soljl ax o
90 days 60 days 30 days Pre-storage
*%k sk ok )L"“"
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<ol 2 0
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*#*2%: Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 6. The effects of different concentrations of melatonin on pH during the storage life of kiwifruit cultivar

Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM. Averages with

similar letters do not have a statistically significant difference at the 5% probability level of Duncan's
multiple range test.
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Table 6. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (pH).
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*#2%. Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 7. The effects of different concentrations of melatonin on organic acid during the storage life of kiwifruit

cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM. Averages

with similar letters do not have a statistically significant difference at the 5% probability level of
Duncan's multiple range test.
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Table 7. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (organic acids).

Mean Square sl yo (Sl Sources of
Variation
39, 39,7 AR Sleldl 5l L3 oyl az o
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*#*2%: Significant at 5% probability level, Significant at 1% probability level, ns: Not significant.
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Fig. 8. The effects of different concentrations of melatonin on peroxidase enzyme activity during the storage life

of kiwifruit cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1

mM. Averages with similar letters do not have a statistically significant difference at the 5% probability
level of Duncan's multiple range test.
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Table 8. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (peroxidase enzyme activity).

Mean Squarecle yo (.Silee Sources of
Variation
59 4 597 SRR PP P g dfg@‘)'] e
90 days 60 days 30 days Pre-storage
0.142 0.080 0.39 0.002 ms 4 ?
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6.02 3.82 1.92 1.38 T e
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*#2%. Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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Fig. 9. The effects of different concentrations of melatonin on catalase enzyme activity during the storage life of

kiwifruit cultivar Hayward. C: control, M1: 0.001 mM and M2: 0.01 mM, M3: 0.1 mM and M4: 1 mM.

Averages with similar letters do not have a statistically significant difference at the 5% probability level
of Duncan's multiple range test.
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Table 9. Analysis of variance results showing the effect of different melatonin concentrations on the postharvest
life of ‘Hayward’ kiwifruit (catalase enzyme activity).
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*#2%. Significant at 5% probability level, Significant at 1% probability level, ns: Not significant
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The Effect of Melatonin on the Activity of Antioxidant Enzymes, Osmolytes
and Lipid Peroxidation in Kiwi Fruits of Hayward Cultivar During Storage
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Kerman, Iran
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As an organic compound and its antioxidant properties, melatonin plays an important role in
improving the shelf life of horticultural products. In order to investigate the effect of
melatonin on the quality improvement and storage life of Hayward kiwi fruit, four
concentrations of melatonin (0.001, 0.01, 0.1 and 1 mM) were used to treat the fruits. Then
the fruits were stored at 1 degree Celsius for 90 days and every 30 days, a number of fruits
were removed from the cold storage and the storage life and biochemical changes of the fruit,
such as the percentage of damaged fruit, organic acids, amount of substances Dissolved
solids, pH, peroxidase and catalase enzymes, hydrogen peroxide, lipid peroxidation and ion
leakage were investigated. The results showed that different concentrations of melatonin
improved the lifespan after harvesting kiwi fruit compared to the control. According to the
results obtained from the present research, the highest amount of organic acids, soluble solids,
peroxidase and catalase enzyme activity were seen in the fruits treated with 0.1 mM
melatonin, and the lowest percentage of damaged fruits, the amount of hydrogen peroxide and
lipid peroxidation and pH were observed in the fruits treated with 0.1 mM melatonin. Other
concentrations of melatonin also improved the storage life and quality characteristics of kiwi
fruit in cold storage compared to the control. In general, the highest concentration of
melatonin improved the quality characteristics and increased the storage life of kiwi fruits of
Hayward variety.

Keywords: Storage, Antioxidant, Quality attributes.



