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Abstract

Xinjiang wine grape is rich in resources, and a large amount of grape seeds polyphenols (GSP) are
produced in the process of brewing, which has the characteristics of antifungal and antioxidant. Therefore,
the extraction of GSP from grape skin residue can turn waste into treasure and realize the comprehensive
utilization of waste. 4. alternata is one of the main postharvest decay bacteria in ‘Korla’ fragrant pear (Pyrus
brestschneideri Rehd). In this study, Ultrasonic-assisted natural deep eutectic solvent (NADESs) was used to
extract GSP, and its inhibition effect on 4. alternata was studied. Changes of physiological quality of pear
fruit. The results are as follows:

(1) Ultrasonic-assisted NADESs can environmentally and efficiently extract GSP from wine waste.
Under the conditions of time 20 min, power 320 W, temperature 52 °C and solid-liquid ratio 53 g/L, the
extraction rate of GSP could reach 135 + 1.3 mg GAE/g. The second-order kinetic extraction model (Y =
0.006X + 0.0194) was established, and the fit was good (R? = 0.9959). Compared with the traditional heat
extraction method, the oxidation resistance of GSP extracted by Ultrasonic-assisted NADESs was
significantly improved, and it had stronger stability. Scanning electron microscopy (SEM) showed that the
cavitation effect caused by ultrasound destroyed the grape seed matrix and increased the extraction rate of
rate GSP. Compared with other extraction methods, ultrasound assisted NADESs extraction of GSP has
higher antibacterial ability, 2.5 mg/mL of GSP can effectively inhibit the growth of 4. alternata.

(2) The results of in vitro bacteriostatic experiment of GSP on A. alternata, A pathogen of postharvest
blackhead from ‘Korla’ fragrant pear showed that the lowest bacteriostatic concentration of GSP on A.
alternata in PDA medium was 2.1 mg/mL. In addition, after GSP treatment, the relative conductivity of A.
alternata decreased, MDA, extracellular protein content and nucleic acid leakage rate were all increased, and
the activities of 4. alternata 's poly-galacturonase, chitinase and p-1,3 glucanase were gradually increased.
Therefore, GSP can inhibit the growth of 4. alternata by improving the permeability of cell membrane and
the activity of cell wall related synthase. The results of in vivo inoculation of ‘Korla’ fragrant pear showed
that the lowest effective concentration of GSP to inhibit blackhead disease of ‘Korla’ fragrant pear was 1
mg/mL.

(3) The biocontrol effect of GSP treatment on postharbonous blackhead disease of ‘Korla’ fragrant pear
showed that the hardness, Vc content, TA and SSC contents of GSP treatment group were significantly higher
than those of bacteria treatment group. The antioxidant capacity (ABTS+, DPPH") of ‘Korla’ fragrant pear
treated with GSP was significantly improved, the MDA content in GSP treatment group was significantly
lower than that in control group, and the activities of enzymes related to the antioxidant system (SOD, POD,

CAT) were also significantly increased. After GSP treatment, the activities of phenylpropane-related enzymes



(HCT, PAL, CHS, 4CL, C4H, CAD, CCR) were significantly increased, and the expression of
phenylpropane-related enzyme genes was also activated by GSP treatment. The results showed that GSP
treatment could effectively improve the disease resistance and prolong the storage period of ‘Korla’ fragrant
pear.

In conclusion, GSP extract can improve the cell membrane permeability and cell wall related enzyme
activity of A. alternata, thus directly inhibiting the growth of 4. alternata. In addition, GSP can activate the
metabolism pathway of phenylpropane in the body of ‘Korla’ fragrant pear, thus extending the storage period
of ‘Korla’ fragrant pear and maintaining the physicochemical quality of the fruit.

Key words: ‘Korla’ fragrant pear; Grapes seed polyphenols; Antifungal ability; Alternaria alternata; Fruit

and vegetable storage
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