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Influence of postharvest treatment by natural antioxidants compositions on the antioxidizing complex changes in pear fruits at the protracted storage was investigated. It is set that antioxidants compositions treatment of pear fruits slows down the oxidation and restoration processes, and regulates the non-enzymatic and enzymatic systems of antioxidants defence. The supply of tissue antioxidants, which influences on maintenance the garden-stuffs of antioxidants properties, is saved at the same time. Exogenous introduction of biogenic antioxidants of phenic character assists these processes, supporting the power supply of cells.
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Statement of the problem. According to Dixon M., E. Webb. [3], the keeping quality of fruit depends on the intensity of redox processes that is evident in the intensity of respiration and enzyme activity of peroxidase and polyphenol oxidase. In redox processes occurring in the cell, these enzymes act as catalysts and regulators of all biochemical processes that take place. In particular, the enzyme of redox reactions of peroxidase, that is present in the mitochondria of cells, is involved in its energy metabolism, the formation of ethylene, regulation of the processes of maturation and aging of fruit. Peroxidase activation occurs when changes and disorders of plants’ metabolism occur, and in the case of response to stress de novo is synthesized.
Analysis of major studies and publications which discuss the problem. In this direction the usage of antioxidant specimen for continuing the storage that can potentiate endogenous protective systems and increase the resistance of fruits during the storage is particularly important.

Effects of stress factors increases the speed of redox processes that occur in fruits, there is higher costs of tissue biologically active substances, resulting the loss of quality [5]. To improve adapt statuses of fruit during the prolonged storage the best way is to create new technology based on the old ones, which can increase the adaptive capacity of plants and strengthen its defense mechanisms [4].

Significant inhibition of enzyme activity by antioxidant compositions according to V. V. Rogozhin’s conclusion [6] that different functionally active substances including antioxidants are included to the circle of peroxidase enzyme substrate. In individual oxidation reactions these compounds are often slowly oxidised substrates. High concentrations of antioxidants inhibit peroxidase in the reactions in both individual and common oxidation, thus carrying out regulatory function.
Purpose of the research: to study the effect of postharvest processing of natural antioxidants on changes in antioxidant complex in pear fruit during the prolonged storage.
Tasks of the research: to investigate and provide theoretical basis for the impact of active substances of antioxidant compositions on redox processes.

Materials and methods. The research was conducted in the Tavrijskyj State Agrotechnical University and the Institute on the production base of Irrigated Horticulture University named after M. F. Sidorenko ( Melitopol ).

Pear fruits of winter sort Dekanka were laid on conservation in the set degree of maturity. [1] Definition of calendar date of removal was carried out according to standard methods. Before laying on the conservation the inspection, grading and sizing of fruit was carried out, in accordance with the GATS. [2] The fruits of the first commercial sort were laying on conservation. Then pear fruit were transported in fruit storage-fridge at a distance of 2 km in accordance with EN ISO [8]. The cultivation of fruits was carried out by immersing the fruits in their freshly prepared working solution of antioxidant compositions immediately after appearing in the storage. Variants of cultivation: 1) control - no fruit processing ( K (BO)), 2) control – fruit treated with water ( K (B)), 3) glycerol – 1 % extract from grape seeds – other ( WSG) 4 ) lecithin – 4 %, extract from grape seeds – other (WSL), 5) ascorbic acid – 0.5% rutin – 0.5% , glycerol – 1% water – the rest (AARG), 6) ascorbic acid – 0.5% rutin – 0.5% lecithin – 4 % ​​water – the rest ( AARL).

After treatment, the fruits were dried by active ventilation and placed in pre-labeled boxes number 53 according to GOST. [7] Storage temperature is 0 ± 2( C, relative humidity – 95%. Fruits were inspected 5 times.
Studies. Complex “peroxidase – phenol-quinones – polyphenol oxidase” is one of the most active physiological mechanisms involved in the protection of plants against injury. Processing of nutrient antioxidants enables to activate peroxidase and to inhibit polyphenol oxidase of pear fruit in the process of storage. Polyphenol oxidase is a little bit specific enzyme, mainly it catalyzes the oxidation of polyphenols to quinones in plants.

As seen from the results of the research (Picture 1), the activity of polyphenol oxidase was reducing to a minimum in fruits of all cultivation variants during klimakteriks. At this time, the accumulation of phenolic compounds was the fruits of, the fruits acquired the characteristic color, flavor and aroma. During the storage of pear fruits of sort Victoria up to 90-th day the change in the enzyme polyphenol oxidase activity was almost the same as in processed fruit and in the control variant. Minimum meaning of enzyme polyphenol oxidase activity was observed on the 90th day of storage for the processing of compositions AARG and AARL in pear fruits of Victoria and was 9,38-10,26 mm / min. During the further storage an increase in the enzyme is observed, but at the end of storage, the figure was lower than the control variant on average in 2.1 times.
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Picture 1. The activity of polyphenol oxidase in pear fruit sort Victoria, processed by antioxidants, micromole / min
Dynamics of polyphenol oxidase activity in pear fruit winter sort Dekanka has been decreasing regardless of the compositions. Processing of fruit in natural antioxidants significantly reduced enzyme activity and was minimal in variants AARG, AARL on the 170th day of storage (Picture 2). During longer storage of fruit polyphenol oxidase activity increased. Processing of fruit by natural antioxidants enables to decrease polyphenol oxidase activity in the process of storage.

We have conducted studies of the dynamics of peroxidase activity in pear fruit sorts Victoria and winter Dekanka processed by antioxidant compositions. By keeping the fruit pear sort Victoria activity of the enzyme peroxidase processed by antioxidant compositions that was observed in all variants decreased (Picture 4).
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Picture 2. Polyphenol oxidase activity in fruits pear winter sort Dekanka, processed by antioxidants, micromole / min
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Picture 4. Peroxidase activity of pear fruit sort Victoria, processed by antioxidants, mAbs / min
The maximum increase in activity was observed on the 90th day of storage in the control variant which was 8.56 mAbs / min. In general, processing of antioxidant drugs showed inhibition of the enzyme. At the end of storage (170 days) peroxidase activity in fruits processed by antioxidant composition was on average 1.7 times lower than in the control variant.

Maximum meaning of enzyme activity in pear fruit winter sort Dekanka was observed in the control variant (without fruit processing, representing 17.09 mAbs / min (Picture 5). The peak of enzyme activity decreases in the 130th day of storage. During the entire period of storage the lowest enzyme activity was observed in variants AARG and WSG and was lower than the control on average 2.7 times on the 130th day of storage and double – at the end of storage.
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Picture 5. Peroxidase activity of pear fruit winter sort Dekanka, processed by antioxidants, mAbs / min

Processed fruits showed the lability of the enzyme with decreased level of activity compared with controls. At the end of storage (195th day) peroxidase activity in processed fruits was on average 1.6 times lower than in the control variant on the 170th day of storage.

Significant inhibition of enzyme activity by antioxidant compositions, according to 
V. Rogozhin [6], is because different functionally active substances including antioxidants are included into the circle of peroxidase enzyme substrate. In the reactions of individual oxidation these compounds are often slowly oxidised substrates. High concentrations of antioxidants inhibit peroxidase as in the reactions of individual so common oxidation, thus carrying out a regulatory function.

Polyphenols, being intermediate catalysts of breathing, oxidizing, transfer hydrogen to other chemical compounds with the direct participation of peroxidase.

In the case of stress conditions (pathogens attack, fever, water disbalance, etc.) an increasing of respiratory gas exchange is characteristic. At this time, activity of oxidative enzymes increased, causing defensive reactions to a weakening of the stress factor. Thus, the increase of peroxidase activity is connected with disposal of unwanted compounds of the cell (hydrogen peroxide, and so forth), formed in the process of strengthening of breathing of the damaged tissue. Exogenous introduction of biogenic antioxidants of phenolic type promotes these processes, supporting the energy supply of the cells.
Conclusions. Thus we can conclude that the processing of fruits before storing of compositions of natural antioxidants, especially complex AARG, AARL promotes inhibition of redox processes regulating nonenzymatic and enzymatic antioxidant defense system. Simultaneously the stock of tissue antioxidants is preserved, that further affects the safety of fruits of high physiological activity.
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