FARFEMIRFST 5FF % Nat Prod Res Dev 2024,36.:1910-1919

BREHBIREABRBFRIGFESHEFWNITZMAN
BRM ALT

VLIRS WO B A Bt N = 2573 Bt , B 221116

T g v SR R PR, SO0 R A 7R Al B T 70— S IR - £ B IO 7 R i B
Bl B SR FHA VR TR A AN - 2, A B 77, DA B PR B B0 2 1 /K SR ORH EE S TR R 7R 5 )
XoF B B v S B AP B 52 M), 38 2o Plackett-Burman 35456 Box-Behnken 0 Ji] AT 3F— 20 % 75 2 B T 2364740
o R E R R, ZAR B T 2 M B AR A 0 & /K% 59. 30% , WORL L 25. 900 1, 7S Th 3 121 W, SUETHR & &
7.924 mg/ g, AHFI AN R SALIRGE- 2 B A SR IR0 7 W S e T AL SR 50, v S S TR = s R I A A
PR, 3 2 DA I A 75 B I v ) SR MR- £, — Ik e A S 4R v B B A R B

SR+ AN T 771 5 o P I 5 o 0 T 25 5 3 5 R 4

FE %S 065 XERARIRES : A
DOI:10. 16333/j. 1001-6880. 2024. 11.011

LEHE:1001-6880(2024) 11-1910-10

Optimization of extraction technology of total flavonoids from Scutellariae
Indicae Herba with ultrasonic-assisted deep eutectic solvents

YU Xiao-mei” ,ZHOU Zhong-yun

Xuzhou Medical Branch ,Jiangsu Union Technical Institute ,Xuzhou 221116 ,China

Abstract: To enhance the extracting amount of flavonoids in Scutellariae Indicae Herba,an experiment employed deep eutec-
tic solvents( DESs) choline chloride-ethylene glycol approach to extract flavonoids from Scutellariae Indicae Herba. The ex-
tracting process was optimized through a combination of single factor experiment and Plackett-Burman design along with Box-
Behnken response surface methodology ,and the influential factors such as moisture content, liquid-solid ratio, and ultrasound
power were utilized to assess the extraction yield of total flavonoids in Scutellariae Indicae Herba. The results demonstrated
that the optimal extracting conditions were a moisture content of 59.30% ,a liquid-solid ratio of 25.90: 1 ,and an ultrasound
power of 121 W ,with amount of flavonoids 7. 924 mg/g. Under the same circumstances , the extracting efficiency of flavonoids
using choline chloride-ethylene glycol as the extraction solvent was significantly higher than that of other conventional sol-
vents,and the advantage of efficient extracting amount of flavonoids was attained. Hence, the optimized ultrasound-assisted
deep eutectic solvents choline chloride-ethylene glycol method can conspicuously improve the extracting amount of flavonoids.
Key words:deep eutectic solvents;ultrasound extraction ;response surface methodology ;total flavonoids from Scutellariae In-
dicae Herba
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Effect of different extracting solvents on the extracting amountt of flavonoids from Scutellariae Indicae Herba
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Table 1  Plackett Burman experimental design factors and levels

% Factor

AF Level Ak Btk C R D 7] E#H %
Solid- liquid ratio( g/mL) Moisture content( % ) Ultrasonic temperature( °C ) Ultrasonic time( min) Ultrasonic power( W)
-1 20 40 40 30 115
0 25 60 50 40 125
1 30 65 60 50 135

P 1 P52 i PR 2R R X I 1 7K SR i A )
Design-Expert 10. 0. 3 ¥4, 4= i} Plackett-Burman
SEE T T R AR PRI 7 SR EA T S, I % L R

EEPEATIE AR I 2, X 2 R B A
A IR AT S AR LR 3

& 2 Plackett-Burman SRIG 45 R

Table 2 Plackett Burman experimental results

o OB
Lvass A B D E Flavonoids amount
No.

(mg/g)
1 1 1 1 1 6.53
2 -1 1 -1 1 5.11
3 1 -1 1 1 6.54
4 1 1 1 1 4.81
5 1 1 -1 1 5.38
6 1 1 1 1 4.33
7 1 1 1 1 7.42
8 1 1 1 1 6.36
9 1 1 1 -1 5.32
10 1 1 1 1 3.82
11 1 1 1 1 7.16
12 1 1 1 1 4.85
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Table 3 Regression model for the flavonoids amount
% I s MR F i P i L
Factor Square sum Mean square cgression F value P value Significance
coefficient
LAY Model 13.75 5 2.75 25.77 0.000 5 o
A 10. 14 1 10.14 94.99 < 0.000 1
B 1.16 1 1.16 10. 86 0.016 5 *
C 0.078 1 0.078 0.73 0.424 3 B
D 0.13 1 0.13 1.22 0.3117 -
E 2.24 1 2.24 21.03 0.003 7 o
5% 7% Residual 0.64 6 0.11 - - -
AT Sum 14.39 11 - - - -

R*=0.9555; Ry, =0.918 4; R}, =0.8220

;T B

Note: * * Extremely significant ; * Significant.
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Table 4 Experimental design for response surface analysis

X% Factor

IKE Level

Ak B Ak E itk
Solid-liquid ratio( g/mL) Moisture content( % ) Ultrasonic power( W)
-1 20 40 115
0 25 60 125
1 30 65 135
x5 MEHERKIRETESER
Table 5 Experimental design and results of response surface optimization
A% AR B &k # E H#HE AR SR
No. Solid-liquidratio( g/mL) Moisture content( % ) Ultrasonic power( W) Flavonoids amount( mg/g)
1 -1 0 3.96
2 1 0 6.11
3 -1 0 4.83
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214% 5( Continued Tab. 5)

e AWRHE B &K E AR J5%: L iy

No. Solid-liquidratio ( g/mL) Moisture content( % ) Ultrasonic power( W) Flavonoids dm()unt( mg/g)
4 1 1 0 4.75

5 -1 0 -1 3.63

6 1 0 -1 5.51

7 -1 0 1 4.82

8 1 0 1 5.24

9 0 -1 -1 5.14

10 0 1 -1 4.56

11 0 -1 1 6.21

12 0 1 1 5.41

13 0 0 0 7.48

14 0 0 0 7.95

15 0 0 0 7.75

16 0 0 0 7.96

17 0 0 0 7.79

2.7.1 BHA@WETHAL LS T AR R R 80 1 — 2L A7 0 A, 19 3 IR 2

iz ] Design expert 10. 0. 3 B {E XA Bl WIRIHAAL. Y = 7.79 +0.55 A-0. 23B + 0. 36C-
T2 IelHE , 45 LI AR R (& B e 4, 0. 56AB-0.37AC0.055BC-1.7 A*-1.17B%*-1.28C*,

x6 LDEMSERAREOFRHHNDESHT

Table 6 Regression analysis of flavonoids amount model and regression coefficients

I 22K SFJr A A ¥r F1{E P{H BFEE
Source of variance Sum of squares df Mean square F value P value Significance
BT Model 33.36 9 3.71 67.79 < 0.000 1 .
A 2.39 1 2.39 43.66 0.000 3 o
B 0.44 1 0.44 7.99 0.0255 *
C 1.01 1 1.01 18.44 0.003 6 o
AB 1.24 1 1.24 22.74 0.002 o
AC 0.53 1 0.53 9.75 0.016 8 *
BC 0.012 1 0.012 0.22 0.652 4 -
A? 12.19 1 12.19 223.01 < 0.000 1 o
B 5.78 1 5.78 105.73 < 0.000 1 o
c 6.94 1 6.94 127.01 < 0.000 1 .
% 2% Residual 0.38 7 0.055 - - -
ST Lack of fit 0.23 3 0.077 2.02 0.253 4 ns
4l 7= Pure error 0.15 4 0.038 - - -
B Sum 33.74 16 - - - -

R*=0.988 7,R},;; =0.974 1 R}, =0.883 6

iR TE T FNEE I NTE

Note: * * Extremely significant; * Significant ;ns means not significant.
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