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Extraction of Polyphenols from QOil Peony Seed Coats and Their Antioxidant
and in Vitro Fermentation Characteristics

SUN Zhaoyue, CUI Wenyu, CHENG Anwei’
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Abstract: Ultrasonic-assisted extraction of polyphenols from oil peony seed coats (OPSCP) was conducted, and the
extraction yield was used as an evaluation index to optimize extraction conditions through single-factor experiments and
response surface analysis. In addition, the antioxidant activity and in vitro fermentation characteristics of OPSCP were
determined. The results showed that the optimal conditions of ultrasonic-assisted extraction of OPSCP are as follows: ethanol
60% V/V, solid-liquid ratio of 1:40, ultrasonic power of 480 W, and extraction time of 50 min. The polyphenol extraction
yield equaled 83.11 mg GAE/g under the optimal conditions. The ICs, of DPPH, ABTS" radical scavenging rate, and
FRAP values of OPSCP in DPPH, ABTS, and FRAP assays were 8.19 mg GAE/g, 5.83 mg GAE/g, and 16.46 mg GAE/g,
respectively, indicating good antioxidant activity. /n vitro fermentation experiments showed that OPSCP can reduce the pH of

the fermentation broth and increase the content of short-chain fatty acids (SCFAs) for both the normal and obese groups, with
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a more pronounced effect observed in the obese group. This study indicates that the polyphenols from oil peony seed coats

exhibit significant in vitro antioxidant activity and have the effect potential to lower the pH and increase SCFAs in intestinal

fermentation broth in vitro.
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Fig.1 Effect of single factors on the extraction of polyphenols from peony seed coat
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Table 1 Response surface optimization test design and results

KI5 A%  B/(g/mL) C/W  R/(mg GAE/g)
1 60 1:40 480 80.26
2 50 1:35 480 40.88
3 60 1:40 480 80.88
4 70 1:35 480 40.56
5 50 1:40 400 58.50
6 60 1:45 400 69.79
7 50 1:40 560 58.69
8 60 1:45 560 45.59
9 60 1:40 480 81.00
10 70 1:40 560 42.75
11 70 1:45 480 5291
12 50 1:45 480 59.61
13 60 1:35 400 46.90
14 70 1:40 400 71.58
15 60 1:40 480 82.93
16 60 1:35 560 36.16
17 60 1:40 480 78.40

xR2 HENH
Table 2 Analysis of variance
TE ErA AwE M5 F P

AL 4404.071 9 489.3413 191.49 <0.000 1
A 12.184 94 1
B 502.304 2 1
C 505.403 4 1

AB  10.14507 1

AC  210.4656 1

12.184 94 4.7684  0.0653
502.3042 196.57 <0.000 1
505.403 4 197.78 <0.000 1
10.14507 3.9701  0.086 6
2104656 82363 <0.000 1
BC 4530141 1
A 603.1341 1
B* 1724761 1
C* 4953727 1
%A 1788727 7
k4L 7324737 3
#ig £ 1056253 4
B 4421959 16

45.30141 17.728 0.004 0
603.1341 236.03 <0.0001
1724.761 674.96 <0.000 1
4953727 193.85 <0.0001
2.555 324

2441579 09246 0.5059
2.640 632 191.49 <0.000 1

E: P<0.05, £FMH; P<0.0l, BIEH,
22.3 R @O
K] 2 g5 TR R R 2 AR — 2 A8 BAE
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Table 3 Variation in the content of SCFAs

432 BHiE/h i} EsYd T % SCFAs 4%
0 151.21+0.08 175.20+0.76% 57.96+0.77° 384.37+1.61%
2 151.17+1.54 173.48+0.99' 55.09+1.30° 379.74+3.83"
A _ _ _
6 170.30+0.60' 181.72+0.67 40.65+0.77° 392.67+2.04'
24 275.63+2.50" 185.64+0.15" 33.24+0.82¢ 494.514+3.47"
48 269.52+0.68¢ 188.68+1.25¢ 21.95+0.96" 480.15+2.89"
0 149.70+0.761™ 167.35+0.17% 27.62+0.71" 344.67+1.64™
2 151.08+0.30 167.03+0.09 25.97+0.35¢8 344.08+0.74"
N _ _
6 163.13+1.33 176.68+0.51 22.63+0.20" 362.44+2.04
24 266.58+0.54" 200.26+0.61° 18.0240.56' 484.8641.718
48 372.74+0.87"° 224.19+0.76" 18.24+0.97" 615.17+£2.63"
0 152.55+0.81" 165.45+0.65" — 318.00+1.46°
2 150.34+0.51" 165.49+0.07° — 315.83+0.58'
B _
6 171.24+0.90' 171.24+0.93™ — 342.48+1.83°
24 316.46+0.81° 221.5241.19° 19.90+0.37" 557.88+2.37°
48 313.51+0.96" 214.80+1.30° 19.58+0.39" 547.89+2.65
0 145.10+0.78" 166.2340.50™ — 311.33+1.38"
2 147.77£0.10™ 168.00£0.35° — 315.7740.45°
F _
6 161.000.33' 169.75+0.28" — 330.75+0.61°
24 281.29+1.18° 210.104+0.32° 21.00+0.11" 512.39+1.61°
48 441.78+0.48" 236.65+0.66a 30.78+0.32° 709.2141.46"

VE: ANFF AR AR Duncan #2582 F 2 %, P<0.05, —&kTAKEH.
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