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Abstract: [Objective] Using the fruits of Prunus cerasifera as raw materials, this study aimed to optimize the preparation process of
polyphenols and evaluate their antioxidant activity. [ Methods] The optimal extraction conditions for polyphenols from P. cerasifera were
determined using ultrasound-assisted compound enzyme extraction, optimized through single-factor experiments and a Box-Behnken
response surface design. Macroporous adsorption resin was employed for the enrichment and purification of the polyphenols. The DPPH
radical scavenging ability, ABTS" radical scavenging ability, and total antioxidant capacity of the polyphenols before and after purification
were evaluated. [ Results] The optimal extraction conditions were as follows: pectinase to cellulase mass ratio of 1:2, enzyme addition of
1.5%, solid-liquid ratio of 1:29 (g/mL), ultrasonic time of 37 min, and ultrasonic temperature of 60 “C, resulting in a maximum polyphenol
yield of (12.8240.43) mg/g. HPD-300 was identified as the optimal purification resin through static adsorption-desorption screening, with
adsorption equilibrium reached in 2 hours and desorption equilibrium in 0.5 hours. The optimal purification parameters using HPD-300 resin
were as follows: sample concentration 100 mg/mL, sample volume 180 mL, flow rate 120 mL/h, ethanol concentration 60%, and eluent
volume 210 mL. After purification with HPD-300, the IC;, values of the polyphenols for DPPH and ABTS" radicals were 43.16 times and
16.00 times higher than those before purification, respectively, and the total antioxidant capacity was significantly enhanced. [ Conclusion]
The combination of ultrasound-assisted compound enzyme extraction and purification using HPD-300 macroporous adsorption resin enables
efficient enrichment and purification of polyphenols from P. cerasifera, and significantly improves their antioxidant activity.

Keywords: Prunus cerasifera Ehrhart.; polyphenols; ultrasound assistance; compound enzyme method; purification; antioxidant activity
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Figure 1 Effect of various factors on the extraction rate of polyphenols from Prunus cerasifera in Xinjiang
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Figure 2 Three-dimensional response surface and contour plots of the effects of four extraction factors on the polyphenol
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Table 4 Static adsorption-desorption of eight macroporous
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T T e
(mg-g™") P53

HPD-100 7.36+0.03 64.55+0.27 67.21£0.28 65.88
HPD-300 7.50+0.02 65.804+0.16 85.254+0.27 75.53
HPD-450 7.044+0.02 61.75+0.19 78.88+0.26 70.32
HPD-600 7.124£0.02 62.44+£022 76.67£0.27 69.56
HPD-700 7.3340.02 64324020 84.97+0.16 74.65
AB-8 7.124+0.04 62.43+0.32 82.62+0.42 72.53
D101 7.24+0.02 63.48£0.21 83.95£0.26 73.72
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Table 5 Influence of sample concentration
Rt Ly
Lﬁf:f% WHERY%  BRREY GRS

25 61.13+4.71 82.4441.54 71.78
50 60.9613.65 93.3840.27 77.17
75 60.3242.61 96.78+0.42 78.55

100 62.904+1.00 98.9240.72 80.91

125 59.79+1.71 91.4440.39 75.61

150 57.6041.63 94.8740.24 76.24
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R BU/mML MR /% ik W2/ % AT
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Static adsorption and desorption performance curves of Prunus cerasifera polyphenols by HPD-300 macroporous
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Table 7 Influence of adsorption rate
W R/ (mL-h ) BB R /% fEWR% AT
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BN K% 0 4 0 EPT Table 9 Verification of experimental results
10 76.30+0.23 35.7941.20 56.05 55 W Bt 2R /% /% LEA TR
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Figure 5 Antioxidant activity of Prunus cerasifera polyphenols
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