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Effects of exogenous melatonin on fruit quality and physiological charac-

teristics during room temperature storage in Yuluxiang pear

YU Wanting, WANG Wenhui, ZHANG Xinnan, YAN Weiwei, SUN Xiaonan, JIA Xiaohui’
(Research Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, Liaoning, China)

Abstract: [Objective] The objective of this research is to disclose the effects of different concentra-
tions (0, 0.1, 0.5 and 1.0 mmol - L") of exogenous melatonin (MT) on fruit quality and physiological
characteristics of Yuluxiang pear during room temperature (20+1) °C storage, so as to explore the opti-
mum concentration of melatonin for Yuluxiang pear storage at room temperature. [Methods] The exper-
iment fruits with uniform shape, size, color and maturity, and without any mechanical injury, disease or
pest damage were selected. The fruits were soaked into 0.1, 0.5 and 1.0 mmol - L' MT solution, and the
fruits soaking into the distilled water was used as control. All of the fruits were air-dried for approxi-
mately 40 min and then placed into 0.02 mm thick polyethylene bags. Both groups were stored for 21
days at (20£1) °C. At 7-day intervals during shelf-life, fruit appearance and internal quality index includ-
ing fruit weight, skin color (L', 4°), fruit hardness, soluble solids content, titratable acid content and vita-
min C content were measured. Respiration rate and ethylene production were measured by gas chroma-
tography for 20 days, the contents of malondialdehyde (MDA), and the activities of peroxidase (POD),

polyphenol oxidase (PPO) and phenylalanine ammonia- lyase (PAL) were measured with the frozen
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peel samples every 7 day. [Results] The result showed that the application of melatonin at 0.1, 0.5 or
1.0 mmol - L' reduced the decay rate and weight loss of fruit. In this study, both untreated and MT treat-
ed fruits exhibited gradual decrease in L value, 4" value and vitamin C, and the content of soluble solids
and titratable acid increased at the first 7-day, and then fell down the next few days. At day 7, L" value
of 1.0 mmol - L' MT treatment was the lowest, but there was no significant (p>>0.05) difference with
control. At day 21, /" value of 0.05 mmol - L' MT treatment was higher than other groups. MT treatment
at 1.0 mmol - L' reduced the decrease of vitamin C. In addition, 1.0 mmol-L" MT treatment that signifi-
cantly (»p<<0.05) delayed the fruit firmness deceased at the first 7 days of storage. Nevertheless, MT
treatment had no notable impact on soluble solids content. As for fruit titratable acid content, there were
significant (p<<0.05) differences among the MT treatments with different concentrations. At day 7, ti-
tratable acid content in 0.1 mmol - L' MT treated fruits was the highest. At day 14, titratable acid con-
tent in control was higher than 0.1, 0.5 and 1.0 mmol - L' MT treatments. At day 21, titratable acid con-
tent in 1.0 mmol - L' MT treated fruits was the highest. During the room temperature storage, the activi-
ty of POD increased at 14 days of storage, but dropped rapidly at 21 days of storage. PAL activity in-
creased both in control and MT treated fruits at 21 days of storage. Compared to the control, 0.1 and
0.5 mmol- L' MT treatment and 1.0 mmol-L"' MT treatment showed higher POD and PAL activity at 21
days of storage. At day 7, PPO activity with 0.5 mmol - L'' MT treatment was significantly (p<<0.05)
higher than that with other treatments. MDA content sharply increased in untreated fruits at 7 days of
storage, which adversely decreased in 0.1, 0.5 and 1.0 mmol- L' MT treatment. All the concentrations of
MT treatments could inhibit the increase of MDA content, but 1.0 mmol - L' was the suitable concentra-
tion. MDA content in 1.0 mmol- L' MT treated fruits was significantly lower than that in untreated fruits
at 14 days of storage. The ethylene release rate of both untreated and treated fruits reached a peak value
on the 4" day. Compared to the control and 0.1 mmol-L"' MT treatment, 0.5 and 1.0 mmol-L"' MT treat-
ments decreased the ethylene production of Yuluxiang pear during the whole shelf life. [Conclusion]
Compared with the control, suitable MT treatment can slow down the increase in fruit decay rate and
weight loss. 1.0 mmol - L' MT treatment delayed the decrease of vitamin C and fruit firmness at 7 days
of storage, and enhanced the activity of POD and PAL during the shelf life, and meanwhile, restrained
the flourish of MDA content and ethylene production. It is surely believed that suitable exogenous MT
treatment can improve the storage quality of Yuluxiang pear during shelf life at room temperature.

Key words: Yuluxiang pear; Melatonin; Room temperature storage; Quality; Physiological characteris-
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Table 1 Basic quality values
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concentrations on weight loss rate of Yuluxiang pear during

shelf life at room temperature
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Table 2 Effects of different concentrations of MT on color
difference of Yuluxiang pear peel during normal

temperature storage

TR BRI

Shelflife/ Treatment ARG Peel color
d concentration/(mmol-L") L’ h°
7 0.0 61.37£2.55a  108.17£3.37 a
0.1 62.1142.05a  108.68+2.04 a
0.5 62.47£2.08a  107.92+2.41a
1.0 62.35£1.01a  109.63£1.32a
14 0.0 64.26£2.62a  105.14£1.38 a
0.1 64.36£2.25a  104.47£3.51 a
0.5 62.33£3.73a  105.19£2.23 a
1.0 63.73£3.50a  104.86£2.43 a
21 0.0 66.08+3.04 a 101.671.58 a
0.1 66.31£2.21a  101.51£2.47 a
0.5 65.7742.97a  101.86£1.97 a
1.0 65.424320a  101.69+£3.48 a

R P D B B AR RN NS T RHMGER A — R
AbHR 8L 22 KT (p<0.05) . FIA.

Note: Data are means=+ std. The lowercase letters in the Table repre-
sent the significant difference level of each treatment in the same stor-

age period (p<<0.05). The same below.
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Table 3 Effects of different concentrations of MT on the internal quality of Yuluxiang pear fruit

during normal temperature storage

AL PRI S SRS LE M T FE A7 Fruit internal quality index
F‘i%ﬁﬂ Treatment W wCRI VA [E D wCH] i E R w4 R C)
Shelf life/d concentration/ o B Soluble solid Titratable acid Vitamin C content/
(mmol- L™ Firmness/ (kg - cm™ content/% content/(g-kg™") (mg-100 g"
7 0.0 4.92+0.56 b 11.18+0.56 ab 0.557+0.006 ¢ 3.57+0.02 b
0.1 5.24+0.63 ab 11.08+0.70 ab 0.670+0.010 a 3.10+0.02 d
0.5 5.00+0.39 ab 11.41£0.43 a 0.603+0.015 b 3.37+0.03 ¢
1.0 5.33£0.50 a 11.00+£0.56 b 0.577+0.015 ¢ 3.98+0.00 a
14 0.0 5.06+£0.56 a 10.78+0.47 a 0.321+0.015 a 2.424+0.04 b
0.1 4.86+0.67 a 10.83+0.53 a 0.274+0.014 ¢ 2.5040.09 ab
0.5 5.09+0.60 a 10.48+0.93 a 0.294+0.017 be 2.57+0.05 a
1.0 4.75+0.52 a 10.69+0.64 a 0.306+0.006 ab 2.40+0.03 b
21 0.0 4.71+£0.50 b 11.08+0.65 a 0.393+0.013 ¢ 2.31+£0.01 ¢
0.1 5.09+0.63 a 11.07+0.60 a 0.447+0.008 b 2.43+0.00 b
0.5 4.744+0.46 ab 11.07+0.48 a 0.468+0.003 a 2.28+0.04 ¢
1.0 4.74+0.57 ab 10.80+0.62 a 0.442+0.014 b 2.61+0.09 a
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Fig. 3 Effects of different concentrations of MT on POD
activity of Yuluxiang pear during normal temperature
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