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Abstract

Peach is one of the representatives of Xinjiang special fruit, its thin skin, juicy fresh and crispy
advantages and rich in nutrients loved by consumers. Peach production seasonality, harvesting period for
the summer hot weather, very susceptible to pathogenic bacteria infestation, improper post-harvest
treatment of 2-3 days of fruit will be rapidly aging, softening, rotting, long-term refrigeration of the fruit is
prone to cold damage, the performance of the peel browning (Peel broening, PB), flesh flocculation and
other symptoms, restricting the expansion of the peach market and industrial development. Therefore, there
is an urgent need for economical and efficient storage and preservation methods to delay fruit ripening and
senescence, and to achieve the purpose of prolonging the shelf life of peach. The freshness preservation
paper produced by the group showed that it could inhibit the growth of microorganisms, delay the fruit
ripening process, and slow down the aging of the fruit. A large number of studies have shown that NO can
alleviate the symptoms of cold damage to the fruit, to ensure the quality of fruit storage. Therefore, in order
to find the best post-harvest preservation method for peach, this experiment used Low temperature
conditioning (LTC) synergistic preservation paper (LJ), LTC synergistic NO fumigation treatment (LN),
LTC synergistic preservation paper + NO fumigation (LJN), LTC as a control (LCK), and direct cold
storage synergistic preservation paper (DJ), Direct refrigeration with NO fumigation (DN), direct
refrigeration with paper + NO fumigation (DJN), direct refrigeration as a control (DCK) preservation
method to analyse the eight groups of treatment of peach storage and shelf-life of storage quality,
antioxidant, sugar and acidity of the impact of the flavour, for the application of peach freezing and
preservation of the theoretical basis and technical support. The main research results are as follows:

(1) The effects of different treatments on the physiological quality of peach during freezing and shelf
life

DJ, DN, DJN, LJ, LN, LIN treatments to a certain extent better than the two groups of the control
preservation effect, of which the LJ and DJ significantly reduce the fruit PB index, LIN and DJN can
effectively maintain high fruit hardness, and in the storage and shelf life to maintain high soluble solids
content, inhibit the drippable solids content, and maintain high fruit hardness, and maintain high solubility.
solids content, and inhibited the decline of titratable acid content and ethylene production. Direct
refrigeration was more effective than direct refrigeration in maintaining greater firmness and inhibiting the
rise of ethylene content, while LTC was more effective than direct refrigeration in maintaining TA and SSC
content and reducing weight loss and browning index. Overall, LTC was more effective in maintaining the
physiological quality of peach.

(2) Effects of different treatments on the activities of antioxidant enzymes during freezing and shelf



life of peach

LN treatment can effectively inhibit the increase of relative conductivity and MDA in the late stage of
storage, and maintain the intact cell membrane structure, which is better than the effect of preservation
paper treatment, and the LIN treatment can delay the decrease of the activities of antioxidant enzymes,
such as POD, SOD, CAT, and APX, etc., in the late stage of peach storage; and effectively inhibit the
increase of the activities of PPO, LOX, and PPO in the late stage of storage and shelf life. The effect of
LJN and DJN in maintaining the antioxidant-related enzyme activities of peach fruits was significantly
better than that of the single treatment group, and the antioxidant-related enzyme activities of peach fruits
could still be maintained at a higher level during the shelf period, which had a certain positive effect on the
improvement of the storage quality of peach fruits, and prolonged the storage period and shelf period, and it
was concluded from the data analysis that the effects of LIN and DJN in maintaining the storage quality
and antioxidant enzyme activities were the most effective. The data analysis showed that LJIN and DJN had
the best effect on maintaining fruit storage quality and antioxidant enzyme activity.

(3) The effect of optimal treatment on sugar and acid flavour and related enzymes during freezing and
shelf life of peach

Sucrose, glucose and fructose were measured in the fruit of LIN and DJN groups, and the results
showed that the LIN treatment group had significant effect on the maintenance of sucrose in the fruit
during storage and shelf life. Organic acids, malic acid, quinic acid and citric acid were measured, and it
was found that the DIN treatment group had a better effect on inhibiting the decline of malic acid and citric
acid content during the shelf life, while the LIN treatment group could maintain a higher content of quinic
acid in the fruits during the storage period, and the organic acid content of the fruits could be significantly
increased by both DJN and LIN. The LJN treatment group treated with programmed cooling had a
significant effect on increasing the activities of sucrose metabolism-related enzymes SS, SPS, Al, and NI,
which was conducive to the accumulation of sucrose, and the conversion of glucose and fructose, and
provided a guarantee of the sweet taste of the fruits.

In summary LIN, DIN can ensure the quality of peach postharvest storage period and shelf life,
improve fruit antioxidant, maintain the level of sugar-acid flavour, and the effect of composite preservation
is better than single preservation treatment. In addition, the effect of LTC treatment group was better than
that of direct refrigeration group, which has certain reference value for the practical application of peach
preservation in the future.

Key words: peach; programmed cooling; physiological quality; antioxidant property; sugar-acid

flavour
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