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Green and efficient extraction of flavoniods and saponins from
Abrus cantoniensis Hance by _deep eutectic solvents

CHEN Ran, LI De-hui, RUAN Gui-fa,LIU Shan,SUN Ke *, HUANG Suo-yi, OUYANG Xi-lin

Youjiang Medical University for Nationalities , Baise 533000, China

Abstract : In order to research the optimal extraction process of total flavoniods and total saponins from Abrus cantoniensis
Hance. Properties of DESs (including type ,component mole ratio and water content) ,extraction temperature , extraction time,
and liquid-solid ratio were studied by using single factor experiment and Box-Behnken experimental design combined with re-
sponsesurface methodology (BBD-RSM ). The results indicated that the optimal extraction conditions for total flavoniods were
as follows : ChCl/ethylene glycol with mole ratio of 1:2 and water content of 30% as solvent, extraction temperature of 80 °C ,
extraction time of 40 min,and liquid<solid ratio of 15: 1 (mL/g). The optimum conditions for total saponins were as follows
ChCl/lactic acid with molé ratio’of 1: 4 and water content of 25% as solvent, extraction temperature of 80 °C , extraction time
of 64 min, liquid-solid ratio 0f56: 1 (ml./g). Under the optimum conditions , the extraction yields of total flavoniods and total
saponins increasediby 33.3% and 96. 4% , respectively, compared with conventional extraction solvents. The research could
provide a new/idea for efficient and safe extraction of flavoniods and saponins from Abrus cantoniensis Hance.
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Table 1  Different types of DESs
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Table 2 Effects of DESs on the extraction yields of total flavonoids

and total saponins from Abrus cantoniensis Hance

R TR (AERy/liNEIES
Extraction yields of target compound
A [F] DESs (mg/g)
Different DESs
SRR SR

Total flavonoids Total saponins

DES-1 4.041 15.02
DES-2 3.499 -
DES-3 3.559 -
DES4 2.807 -
DES-5 2.973 15.37
DES-6 2.912 -
DES-7 3.34 13.83
DES-8 0.997 17.63
DES-9 0.914 17.04
50% . Ethanol 3.602 15.71
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Table 3  Experimental conditions and results of BBD for total flavonoids

2 Factor

J5§: L GEA e

e 0 X2 (o) X (D) p cton it o)
| -1(40) -1(40) 0(15) 4.234
2 1(80) -1(40) 0(15) 4.967
3 -1(40) 1(80) 0(15) 4.022
4 1(80) 1(80) 0(15) 5.017
5 -1(40) 0(60) -1(10) 3.694
6 1(80) 0(60) -1(10) 4.793
7 -1(40) 0(60) 1(20) 4.224
8 1(80) 0(60) 1(20) 4.965
9 0(60) -1(40) -1(10) 4.362
10 0(60) 1(80) -1(10) 4.324
11 0(60) -1(40) 1(20) 4.503
12 0(60) 1(80) 1(20) 4.585
13 0(60) 0(60) 0(15) 4.685
14 0(60) 0(60) 0(15) 4.607
15 0(60) 0(60) 0(15) 4.568
16 0(60) 0(60) 0(15) 4.716
17 0(60) 0(60) 0(15) 4.643

BAIE, R 00,983 7 i — 2 3 Wi A4 Ak
1. ANOVA f, P-value %3¢ 4% DX 28 %k i 107 {15 5 Wi
OETE d I S VAN A S I A T F 3 S A3
P 5 B PR, — RN (R BOR L) X, RO}
BE) A R X7 R AR BROCR A 5 M ) 1k B A
K (P <0.01) , A8 HI X, X, Wk F) i 27K
(P <0.05) 1 X, (FLEUE]) ) (R M5/

= Y] N [T B S T G 1 i s e 1 (B 5 A R Y
K FR T AR A A B . ] 4A ~ C AR EUR
J& R TE] RORE AR B X A i S B AR
(SEMIZE A . AN & 4A , Fifi 25 5 O /9 T g, BB
Tl P PR R R 3 i, 5 140 B3, RN R R
TR DESs 1193233 1E H , A 1 H A5 2 53 DO 4 445 1)
DESs "R % 5 {0 2l AR $2 s [, 42 BUR R i
Ak, WNE 4B, R L AEARIR T HAE R R A R X
BT () SR BB 1 5 ) B R, 1 K 2 AR R AH B
S 5 B R L 3G, B IR 2 SR N S AR
FaBh, 1R i TR R D I 2 b R Al AN 5E 4
ANFI TP A 3R K 22 45 5 LAl 2% o 1 4015 1
B0, S M REAR B AR o B o

2 3 PR R IO B R R S B s L, LR

SR BN 0 E AE v UR B B s TP 2, A R [R)
SEMAR/N 1A RETR , e 2 e BGR BGH 5 80 °C
FEIUS[E] 2 40 min,

2.6.2 BBD test for % 2 3%

K BBD 3%, DR IBGEJE (X, ,°C) (42 U [E]
(X, ,min) GROKHE (X5, mL/g) Sy s7 A8 5, LU
HHFRIBCR (Y, ,mg/g) Ry B A2 53t 3 IR 3 K
AL 17 AN, Bl g R W3k 4 T8 SR AL
AT Zon A0, 15 2R B R R BRI —
Wy 2 I 5 e -

Y,=-3.464 + 0.204 X, + 0.206 X, + 0.506
X, + 4.375x10° X, X, -1.016 x10° X, X, —3.281
x10* X, X; =7.797 x 10* X,> —1.489 x 10° X, -
3.689 x 107 X,

J7 25531 (ANOVA) 85 R W3R 5, BRI F-val-
ue 4y 23. 77, UL BIIZ AR B A G20 5 S, RRAR
PTG PAEA 0.425 3, UL R AUIIUN 1 2, i 78
PRI, BORHY R, (H#F— 2D RUNZBAL 5 2.
X, (HREGRIE) X, (BB X,° X7 Y P-value /NTF
0. 05 , AWK JLITONT S e AR U S (i 2
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LS2A
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M = 24 w157 17 P 4]

Ja AR S B AR IR BB/, UL 4F,
A 2] S B AT A A AR PR AR B 80
C, I [E] 2 64. 18 min, Wik 56.12: 1,
i & 4A-F Al F i, 52 BOR R 42 Bt (8] Rk
bt K A BAE FH G e R R Y SRR R ) A
FARARL, 25 P 2R A5 2 SR UL > WORHEL >

PRBREE R o SRR X SRR BRI S e 4RI ]
F4 BEFHNESARITHERHRER
Table 4 Experimental conditions and results of BBD for total saponins
WS A3 Factor Extri‘ifﬁfiixf total
No. X, (C) X, (min) X; (mL/g) saponins (tg/g)
1 -1(40) -1(40) 0(50) 23.316
2 1(80) -1(40) 0(50) 26.061
3 -1(40) 1(80) 0(50) 23.491
4 1(80) 1(80) 0(50) 26.306
5 -1(40) 0(60) 1G30) 20. 886
6 1(80) 0(60) -1(30) 23.928
7 -1(40) 0(60) 1(70) 24.715
8 1(80) 0(60) 1070) 26.131
9 0(60) -1(40) -1(30) 21.902
10 0(60) 1(80) -1(30) 23.037
11 0(60) -1(40) 1(70) 24.488
12 0(60) 1(80) 1(70) 25.101
13 0(60) 0(60) 0(50) 26.201
14 0(60) 0(60) 0(50) 25.117
15 0(60) 0(60) 0(50) 25.729
16 0(60) 0(60) 0(50) 25.956
17 0(60) 0(60) 0(50) 25.502
RS BEMMZEFRINENERNFTEDTEESIT

Table 5 ANOVA statistics of the quadratic model for the extraction yields of total flavonoids and total saponins

SR Total flavonoids

B2 FF Total saponins

Source B F-value P-value e F-value P-value
Mean s(uare Mean square
7Y ( Model) 0.22 47.08 < 0.000 1 4.44 23.77 0.000 2
X, 1.59 346. 66 < 0.000 1 12.55 67.17 < 0.000 1
X, 1.740E-003 0.38 0.557 5 0.59 3.15 0.119 4
X; 0.15 33.19 0.000 7 14.26 76.38 < 0.000 1
X\ X, 0.017 3.74 0.094 4 1.225E-003 6.559E-003 0.937 17
X, X5 0.032 6.98 0.0333 0.66 3.54 0.102 0
X, X5 3.600E-003 0.78 0.405 2 0.068 0.36 0.564 9
X,? 0.012 2.69 0.1450 0.41 2.20 0.181 8
X,? 3.702E-003 0.81 0.399 0 1.49 7.99 0.025 5
X2 0.12 26.71 0.001 3 9.15 48.96 0.000 2
ST Lack of fit 6.041E-003 1.72 0.299 5 0.20 1.17 0.4253
R 0.983 7 0.968 3

HE:P < 0.05, FRERBE;P < 0.01, FREFHPEE,

Note:P < 0.05,indicated significant difference;P < 0.01 ,indicated extremely significant difference.
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