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Efficient Extraction of Flavonoids from Rubus idaeus Residue by
Ultrasonic Wave Combined with High Shear Method and Its Inhibition of
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Abstract: In order to improve the comprehensive utilization rate of Rubus idaeus pmace and extract the hypoglycemic components of
Rubus idaeus pmace efficiently, in this study, flavonoid extraction and inhibition rate of a-glucosidase were used as indexes to optimize the
extraction technology of hypoglycemic components in Rubus idaeus pmace assisted by high speed shear ultrasonography. The response surface
method was used to optimize the main process parameters. The results of ANOVA showed that the regression model reflected the relationship
between flavonoid extraction amount and ethanol concentration ratio, extraction temperature and ultrasonic treatment time. The best process
conditions: high-speed shear emulsifying machine speed of 14000 r/min, extracting temperature of 55 ‘C, ultrasonic time of 26 min, shear time
of 40 s, ultrasonic power of 210 w. Under this condition, the inhibition rate of a-glucosidase was (65.56+0.11)%; the content of flavonoids in
Rubus idaeus pmace was (39.11+0.16) mg/g. The method has an advantage in extracting efficiency and activity retention. Comparing to the use
of the ultrasound process and the high shear technique, this method increased by 117.45% and 112.17% of the flavonoids contents in Rubus
idaeus pmace, respectively; and increased by 47.85% and 43.79% of a-glucosidase inhibition, respectively. The efficient extraction of flavonoids
from Rubus idaeus pmace also provided a new way for the extraction of hypoglycemic substances.
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Fig.1 Effect of ultrasonic time on flavonoids extraction and
enzyme inhibition rate of Rubus idaeus pmace
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Fig.2 Effect of ultrasonic power on flavonoids extraction and

enzyme inhibition of Rubus idaeus pmace
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Fig.3 Effect of shear frequency on extraction of flavonoid and
enzyme inhibition rate of Rubus idaeus pmace

HiFl 3 AT, FEVCE R BT UIETERE N, BEE ST
PIIARIG R, HUET IR R, A E R, A
T BB R, SRR RIS BT
s BTUPERAE M, RN SE R R,
i 55= 20 P NTIRS S (A D E P Gl Y
214 RECR A FHERIE R o-F) 2 AEH B
AP F 0 7k

TEBTY)HEE 14000 r/min, FEAIFE S min B7Y) 10 s,
FEEFEI ] 20 min, EEAETIE 210 W, BRREL 1:30 1%
PN AITFUANR] R U B0 W0 2 SR B R SR IR K - %6



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.5

PEEBEASR A5 Wk 4 Bor.

39| = LR {8s
o gl e EIEERE 175 ¥
E’ 465 &
= ¥ 155 E
= 7r 12 E
= 31F 135 %
:E:; 29 .’_’.//—- 13 =
- 115 &=

27+ s 8

25 1 1 1 1 1 _5

40 45 50 55 60
g/ C

& 4 REUREXNE R ERETREIE RESHIHI R0
Fig.4 Effect of extraction temperature on extraction of
flavonoids and enzyme inhibition rate of Rubus idaeus pmace
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Fig.5 Effect of ethanol concentration on extraction of flavonoids
and enzyme inhibition rate of Rubus idaeus pmace
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Table 1 The results of response surface optimization

wpy ACH L BRE O C - RRE
REI/Y%  BFE/min - BE/C  /(mg/mL)

1 75.00 25.00 55.00 39.2046
2 70.00 25.00 50.00 37.9524
3 75.00 35.00 60.00 37.2001
4 70.00 15.00 55.00 36.2704
& 75.00 35.00 50.00 37.2159
6 75.00 25.00 55.00 39.2092
7 75.00 25.00 55.00 39.1756
8 80.00 25.00 50.00 38.1046
9 80.00 25.00 60.00 37.9892
10 70.00 25.00 60.00 38.2659
11 80.00 35.00 55.00 37.0679
12 70.00 35.00 55.00 37.3003
13 80.00 15.00 55.00 36.4648
14 75.00 25.00 55.00 39.3259
15 75.00 25.00 55.00 39.1526
16 75.00 15.00 50.00 36.5695
17 75.00 15.00 60.00 36.5758

FIFH Design-Expert F T4k, —IRZ T A
PALE, B RIZEAIIRR = AR R B, W
T

Y=39.21-0.020xA+0.36xB+0.023xC-0.11x AxB-0.
11xAXC-5.525E-003xBxC-0.62xA%-1.81xB*-0.51 x>
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Table 2 Analysis of variance for quadric regression mode

% £ KR -7 Aa B A #7 F & pia BEM
AR 18.95 9 2.11 364.92 <0.0001 o
A 3.180E-003 1 3.180E-003 0.55 0.4820
B 1.05 1 1.05 182.66 <0.0001 ok
C 4.306E-003 1 4.306E-003 0.75 0.4163
AB 0.046 1 0.046 7.89 0.0262 *
AC 0.047 1 0.047 8.08 0.0249 *
BC 1.221E-004 1 1.221E-004 0.021 0.8884
A’ 1.64 1 1.64 284.73 <0.0001 %
B’ 13.84 1 13.84 2398.92 <0.0001 ok
c? 1.10 1 1.10 189.93 <0.0001 ok
KRE 0.040 7 5.770E-003
KR 0.023 3 7.504E-003 1.68 0.3076
Wi £ 0.018 4 4.469E-003
EAm 18.99 16
R? 0.9979
AdiR? 0.9951
Pred. R 0.9796
TR AHK 0.20

E: *RTERFRE, p<0.05, *ERTEFALRE, p<0.0l.
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Fig.6 The interaction of ultrasonic time and ethanol

concentration on flavonoid extraction
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