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Abstract: To establish an environmentally friendly and efficient method for extracting polyphenols from Syringa oblata
Lindl. flowers and study the antioxidant activity of its polyphenols, this study used ultrasound-assisted deep eutectic
solvents (UADES:s) to extract polyphenols from Syringa oblata Lindl. flowers. Firstly, the choline chloride-malice acid, at a
molar ratio of 1: 1.5, and on the basis of the results of single-factor experiments, the extraction temperature, ultrasonic time,
solid-liquid ratio and ultrasonic power, were selected as the key factors for optimization, and the extraction amount of
polyphenols was used as the response value, and the Box-Behnken response surface method was used to optimize, and the
scavenging ability of Syringa oblata Lindl. polyphenols on DPPH radicals and hydroxyl radicals was studied. The results
showed that the optimized extraction parameters were extraction temperature of 60 °C, ultrasonic time of 60 min, solid-
liquid ratio 1:30 g/mL and ultrasonic power of 300 W, the polyphenol content could reach 52.194+0.13 mg/g, significantly
higher than that of traditional extraction (60% ethanol, methanol) (P<0.05). Then in vitro antioxidant experiments showed
that when the concentration of Syringa oblata Lindl. polyphenols was 2.0 mg/mL, the scavenging rates of DPPH and
hydroxyl radicals were 93.28% and 52.57% respectively. This study would provide a green and efficient way for extracting
polyphenols from Syringa oblata Lindl. using ultrasonic-assisted deep eutectic solvents and provide a theoretical foundation
for the efficient extraction and practical utilization of Syringa oblata Lindl. polyphenols.

Key words: flower of Syringa oblata Lindl.; total polyphenols; ultrasound; deep eutectic solvents (DESs); response surface
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Table 1 Composition of deep eutectic solvents
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Table 2 Box-Behnken experimental design factors and levels
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Fig.1 Effects of different DESs on the yield of polyphenols
from Syringa oblata Lindl.
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Fig.2 Effect of DESs with different molar ratios on the yield of
polyphenol from Syringa oblata Lindl.
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Fig.3 Effect of extraction temperature on the yield of
polyphenol from Syringa oblata Lindl.
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Fig.4 Effect of extraction time on the yield of total polyphenol
from Syringa oblata Lindl.
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Fig.5 Effect of with solid-liquid ratio on the yield of
polyphenol from Syringa oblata Lindl.
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Fig.6  Effect of ultrasonic power on the yield of polyphenol
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from Syringa oblata Lindl.
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Table 3 Response surface center combination experimental
design and results

TS APBCGEE BRFEETE CRRALL DEFE IR ZHEIE (mg/g)
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(= e e =l ==l = R

0
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(= e e == =R = e R e
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47.32+0.12
47.34+0.02
41.76+0.06
48.25+0.12
40.31+0.21
37.3240.31
40.48+0.09
41.01+0.34
38.07+0.31
42.82+0.04
43.03+0.41
44.61+0.26
45.33+0.17
44.06+0.08
46.47+0.14
40.98+0.45
41.32+0.76
43.64+0.04
39.78+0.09
45.43+0.98
44.08+0.54
40.01+0.32
46.76+0.22
43.12+0.52
53.91+0.11
53.15+0.07
53.82+0.22
53.11+0.14
53.85+0.04
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Design Expert 13.0 £/, JHZ sougetkE L5145
TR ZE W Ry AR AT
Y=53.57+1.73A—1.59B—0.3458C+1.37D+1.62AB+
0.8325AC—0.7925AD—1.06BC+0.1075BD+0.88CD—
4.42A°-2.9B*—6.57C*—7.14D?
F FROREHRIIE 7 R W 25 A2 5, B FEBOR,
X i AR AR 2 RS, FULG AR B B . DA 4RI,

R4 NS UK BN Ry 22 AR

Table 4 Results of response surface fitting regression equation

ANOVA

P At EA B5 F P BEE

el 14 663.19 4737 14528  0.0001 ok
A 1 36.09  36.09 11067  0.0001 *E
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Fig.7 Interactions of different experimental factors on the effects of extraction yield of polyphenols from Syringa oblata Lindl.
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