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Abstract: In order to improve the extraction efficiency of blackcurrant polyphenols, ethanol solution was used as extraction
solvent, and the polyphenols in blackcurrant fruit were extracted by ultrasonic-assisted method. The effects of ethanol
concentration, ultrasonic power, extraction time and solid-liquid ratio on polyphenol extraction from blackcurrant fruit were
investigated by single factor experiments. On the basis of single factor experiment, the extraction process was optimized by
response surface methodology, and the antioxidant activity of blackcurrant polyphenols was analyzed. The results showed
that the optimum extraction conditions of polyphenols from blackcurrant fruit by response surface methodology were as
follows: Ethanol concentration was 50%, ultrasonic power was 300 W, extraction time was 20 min, and solid-liquid ratio

was 1:10 g/mL. Under the above extraction conditions, the extraction amount of blackcurrant polyphenols was

RS EHEE: 2022-01-25

HETH: ZATESREMR HIA AL FEHAE (4GS 20181681 F) ; EHRIIN—REKF MW F & L3R A (PTIH202103) 5 2
FATAN—R B K ZHRACFHAFRE (YISCX-Y56) .

TEEBN: TEF (1997-) %, MEAR A, BIRF 8 RIHI RS AR T, E-mail: 3172620736@qq.com.

*EBEMEE: &IT (1972-) , &, A, 81304%, HFA T @): A4 SR - A A4) A, E-mail: 623016878@qq.com.
o (1971-) , 5, ¥4, #d%, AR 1 K= S il m L, E-mail: geniu@126.com.


https://doi.org/10.13386/j.issn1002-0306.2022010220
https://doi.org/10.13386/j.issn1002-0306.2022010220
mailto:3172620736@qq.com

- 222 - £ Tl B4

2022 4 11 A

538.00 mg/100 g. The antioxidant activity showed that the IC;, values of blackcurrant polyphenols on DPPH, hydroxyl and

ABTS" radical scavenging rates were 7.97, 7.92 and 5.26 mg/mL, respectively, it indicated that blackcurrant polyphenols

had good antioxidant activity. The results could provide reference for industrial production of blackcurrant polyphenols.

Key words: blackcurrant; polyphenol; response surface methodology; ultrasonic-assisted extraction; antioxidant activity
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Table 1 Codes of experimental factors and levels in Box-
Behnken design
KT ACTHABUMEL  BEAERIIR CT%HYTH-J‘I‘EH DEHA L
(%) (W) (min) (g/mL)
-1 40 250 15 1:5
0 50 300 20 1:10
60 350 25 1:15

1.2.4 ZWbrdEfhRLshil SR AARARE 0 2 2
T, IR E TR EY T, S5 e 450 fgkoin
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Sy BIEEL 0. 1. 2, 3. 4. 5 mL & T RIREER T
100 mL ZFEDH Y, SRS U0 0.5 mL #EARIE ], 2
R 5 min, FREIT 3 mL 19 7.5% B4 Na,CO; %K, H
FRIBKER B ZIE, FE5); T 20 °C K 1 he JHSHG
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1.2.5 BINCEZWmRBatnmie #8121 3R
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1.2.6.3 ABTS'HHIEIHERENE S8 Re F' 1Y
TrEI BT 38 e, BARERM AR K 7 mmol/L
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Fig.2 Effect of ultrasonic power on polyphenol extraction from
blackcurrant
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HR Z 1y B B A FR A TRl 24 20 min, X S5 ARSI 45
R—3, PRI, 7EE 7S P B PR BRI -G 2 W), B
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2.1.4 ERE X R ING Z PR ECE i sgnn i IE 4
AR, B FE AN 1:5 B9mE] 1:10 g/mL B, Z2 142
Bog R s, MR LA 1:10 g/mL B, 2R3
B B s, 155 499.70 mg/100 g, 13X Al GE2 B ik
IRAE )| |E7aT = eS| b Svi 22 UM i [§ N B 7l Nl | o] W
RIS WS T 2 My . SRR LB R T 1:10 g/mL
B, ZZ M P I 52T RRRA A, 3X T BB R Sy i
AR Ll 25 5 S50 AR RSE 1 RELVR A FH 3G R | s il o
VARG E LA R AR R T R0 321, SRS R
ZM PRI, TREESESFR SR M A I B AR X R
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Fig.4 Effect of solid-liquid ratio on extraction amount of
polyphenols from blackcurrant
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Table 2 Response surface experiment design and results of
polyphenols extraction from blackcurrant

e A B C D Y: Z IR (mg/100 g)
1 -1 -1 0 0 504.75
2 1 -1 0 0 525.54
3 -1 1 0 0 515.29
4 1 1 0 0 489.01
5 0 0 -1 -1 521.50
6 0 0 -1 512.09
7 0 0 -1 1 520.39
8 0 0 1 1 512.32
9 -1 0 0 -1 502.09
10 1 0 0 -1 504.76
11 -1 0 0 1 506.94
12 1 0 0 1 526.36
13 0 -1 -1 0 503.54
14 0 1 -1 0 520.99
15 0 -1 1 0 508.02
16 0 1 1 0 495.41
17 -1 0 -1 0 502.65
18 1 0 -1 0 527.81
19 -1 0 1 0 507.98

20 1 0 1 0 496.96
21 0 -1 0 -1 515.41
22 0 1 0 -1 497.74
23 0 -1 0 1 521.35
24 0 1 0 1 504.11
25 0 0 0 0 541.63
26 0 0 0 0 528.12
27 0 0 0 0 537.45
28 0 0 0 0 536.98
29 0 0 0 0 540.59

Bud e s et . e FAE AR, 2 =X 2
PO B 52 5 /NP A+ e MR ] > 75 5 2 o3
>R > AR ST HL

LRI (mg/100 2)

g%}%ﬂxi (mg/100 g)

3 AT 20T ah R

Table 3 Variance analysis results of regression model

TPERIE CFITRL . AMBE U7 FfH P BN
B 510422 14 36459 837 0.0002  **

A 78.75 1 78.75 1.81 0.2
B 261.89 1 261.89 6.02 0.0279 *
c 342.4 1 342.4 7.87 0.0141 *
D 119.57 1 119.57 2.75 0.1197
AB 553.9 1 553.9 1272 0.0031 o
AC 327.25 1 327.25 7.52 0.0159 *
AD 70.14 1 70.14 1.61 0.225
BC 225.9 1 225.9 5.19 0.0389 *
BD 0.046 1 0.046  1.06E-03  0.9745
CD 0.45 1 0.45 0.01 0.9206
A? 1427.51 1 1427.51 3279  <0.0001  **
B’ 1651.71 1 1651.71  37.94  <0.0001  **
c 996.54 1 996.54  22.89  0.0003 o
D? 711.04 1 711.04 1633 0.0012 o
52 609.49 14 43.53
RAIR 496.11 10 49.61 1.75 0.3103
4Rz 113.37 4 28.34
eyl 5713.71 28
ok R, P<0.01; *: 2553, P<0.05,
2.2.2 AR MmN T S AT =4 E s ek T

CEEARFRSE . AR BRI A AR Lhax Py
AR P AR B A S PR REAN AR, A
PRI DR 36 1 AE B AR FH AT BRI 22 My 3 B 19 5 1)
JHC T R B B | S5 R IR e ST U B A R 2R
ZIRIAE B AE Rk g R

IRl 5 F13& 3 Al 1, 22 H 1 AC. BC XT Y 520
2 (P<0.05), ZZHIT AB X Y S4MHY 35 (P<0.01),
HApZ HIWPIARRE Hor, AB R OBEARFR 54

Z U (mg/100 g)

5 1.00
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Fig.5 Response surface diagram of interaction of factors
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Fig.6 Antioxidant activity of blackcurrant polyphenols in vitro
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