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Purification technology of total flavonoids from
Citrus reticulata ‘Chachi’ leaves

WANG Jinyu,ZHANG Qiuxia,CHEN Kang, TAO Chenlu, WU Huiwen

(School of Pharmaceutical Sciences ,Guangzhou University of Chinese Medicine ,Guangzhou,Guangdong 510006 ,China)

Abstract: [Objective] This study optimized the purification condition of total flavonoids from Citrus
reticulata ‘Chachi’ leaves by polyamide resin. [Method] The adsorption rate and desorption rate of total
flavonoids were used as indicators to determine the type of polyamide for static adsorption and desorption
experiments. Through dynamic adsorption and desorption tests, single factor experiments and response sur-
face methodology were used to optimize and determine the process parameters. [Result] The optimal condi-
tions were:mesh of polyamide resin 48 —75 pm,mass concentration of the sample solution (raw drug dos-
age) 15 mg/mL,pH 5,flow rate 1. 75 BV/h,sample volume 6 times polyamide resin volume (wet weight),
and elution by 75% ethanol for 1. 3 BV. Under these conditions, the extract rate of total flavonoids was
64.17%. [Conclusion] The 48—75 yum polyamide resin was suitable for separation and purification of total
flavonoids from leaves of Citrus reticulata ‘Chachi’.
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Table 1

Scheme in response surface test of

Citrus reticulata ‘Chachi’ leaves

[l & Factors
KF B/ (mg - mL ') pH

W/ (BV « h™ D)

Level Mass concentration Flow rate
A B C
—1 14 4 1.5
0 15 5 1.75
1 16 6 2

1.6 EHEFRttiwmMmEER

TR M 28 Ak %) SR IR G A T 5. 0 g R BT ) o 3
2 EAEL 1S mg/mL pH O 5 YA E4R BOK
RS RL 175 BV /b i o 2 BB A 2 Bl
TR B 10 mL Sy — 3 Ay s DU A I ) T L R
49 J5T B W 5 LA A9 A R A A Al s o JE D T o R
AR o 22 1] Bl 25 W B b 2. DA H P R B R
JO VAR 32 3 ) b R T A R B Y 10 00 B Ay T O
B R G et A B SRy b R RO R R Y 100 V6 B Ry A
R AT A 2 38 B 1) e R AR AR L
L7 FHEMHBEMMNISHERIZMRL
L7.1 seBLAlARAR o2 FREUL PG i 58 it e )
fIg 5.0 gGR T ED B3 B, B 15 mg/mL.pH K
5 [ SR 4R B 30 mL g, L 1. 75 BV/h ()
U BB R L I B 30 min, 5GP A K vk 25k
VTR W . P A 0 R AR B A Bl 2596, 5000, 7500,
95% LBV 2 BV PR, Ui 4 DR GV E 25 5 AH W)
AR I T Y B AR B O R .
3 UK WS40 s 43 B Y 58 790 A R 500 255 At - A
p A eI TR
L7.2 RMAMAZT  FRBCA TR 5R B IR
5.0 g(B ) B FH. B 15 mg/mL.pH H 5
R4S KA T E2 O 30 mL B FE, WE B 30 min, JEH]
FRIB KUk oK s M o P FH AR AR 20 80 75 4 LB Uk
JB . LA 30 mL Sy 1 AN B W B Uit VA T IR O
T SHER PR . R E 3 GBI E 4
AT R R 700 P 5 XoF AR I S D e R S5 SR 14 5 )
1.8 REIZMANFREIE
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15 2 0 I A B0 o AR A5 R0 A0 oK Al 245 1 55 = 15
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FOAE A, X T2 SHGHEAT B E I 2 A5 3 K. Ik
TAMARREM . 40 5 i IBC— e MR 4l Ak i . 261k
JE VAT TR 45 G VA VR VR B L IR R T A
TR b I A RSOCR .
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Table 2 Static adsorption capacity and desorption rate of

polyamide resins with different diameters

i IR/ Wt/ 4/ %%
Diameter Adsorption capacity Desorption rate
250~550 157. 89 62
150~250 81.73 74

75~150 142. 85 89
48~175 153. 90 95

Hi%e 2 AT L o AN [DRE AR i 11 7 285 1R R 2 D
W RATAE R 22 5 25 % I8N, 200~ 300 H

50

(48~75 pm) JEM i g BOR B AF TR — 2
2.3 DEEERRSBE Xt % A 2 R Bh S R B A B
ARXEER
2.3.1 EMRREFREGZH  E 1A BR S
P B RO 0 MR FEAE 13~ 15 mg/mL B, 3R Pk
R i %k 255 A R R 4 U B R AN 4 K 5 L ot
15 mg/mL J& , W BfF 258 52 R 4, ml RE = R O I o
T RE 3 S R EE B0 AN R TR B ) R B R
14,15,16 mg/mL 2y b AR BT R BE 19 3 47K
AT AL IR
2.3.2 E#&pHME®HYHw K 1BER.pHN
3 2R ok RS A XoF 5 A M - B BECOR v A T 1) R R
R A (HL ) A T BV k. AT RE R R O e R
P14 B T A R 1R BB T AT A T B0 T G R B e v ] g
J2 DR R BT M ) B T 2 ) R AR R R A . 25
B H I8 Pk pH {H 4,5.6 FEATILALIE .
2.3.3 LEHmrAkeHea K 1-CExR. ERERIR
M 1,75 BV/ b, ST i B 1 XoF 255 4SO i RO
HH R 114 TR R o3 i KL L S BE TR VB T 1
TR R B 258 5 T A A 3 % BH A o PR A5 R 2K
Py 5K AN B W B B e R k. IRl O R A
1.5,1.75,2 BV/h #i47AL A5 .

50T

A B G
44t
= 2 o
g 5 40t . E
X E 40+ X o é =
P %2 B2 40
i) z& = &
S =3 L X2
B3 56l Z 30 ]
-<UC < < L
32 1 1 1 1 1 20 1 1 30 1 1 1 1 1
13 14 15 16 17 18 3 4 5 6 7 125 1.50 1.75 2.00 2.25 2.50
JR B B/ (mg + mL™) pH Vi H/(BV + ™)

Mass concentration

Flow rate

P 1 BRI 5 S 2 AT I B ) ) B I 3 2 2R

Fig. 1 Single factor test of adsorption of total flavonoids by polyamide
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M 2 2 R R PR Al LA E UL H . bR I

YR BE AN pH A5 R £ IR A5 IR 50 I VA 0T 22 i) Y 58
SR 5 T A YR R R M AR R R S pH
R A R0 A T 1Y 46 e TR DU 2 A O 0 B A
L BSONT R 5 1M A o DS e A PR T AR R L
A5 vk E A AR pHL S8 AR HOGE 2R I AR I
MR B 255 A AT I IR B 52 R R R R R Ol B R I
203 O N 1 7 2 A N B w1 D e 71 I B
x3

S A

e

525
Uil

L
2 B AT 2 [ U AR R O TR A 4 R R A
{E AN AF R AT B R T 200 - BRI TR R 15. 26

mg/mL, PR 1. 72 BV/h, F#EW pH 4. 83,

HORW IR N 48, 27%, Lii IR Kk

B0 2k RS PR ERAE R B e T A KB IE N
RE R B RV 15 mg/mL, b RER R 1. 75
BV/h, F#W pH 5.

RERMEXNFZRMHSERNSEMIZNMEARLER =3

Table 3 Design and results of RSM test of total flavonoids from Citrus reticulata ‘Chachi’ leaves

R R W E/(mg - mL™ D)

Wi/ (BV « h™H)

I 95 . . pH W B =R/ 0
Test number Mass con/(iemratlon B Fl()vz‘rate Adsorption rate
1 15 5 1.75 47.2
2 16 5 1.5 46. 1
3 15 5 1.75 47.3
4 15 4 2 38.1
5 14 5 2 40. 6
6 15 6 1.5 28.0
7 16 4 1.75 37.0
8 15 6 2 26.9
9 16 5 2 38.0
10 14 5 1.5 35.0
11 15 4 1.5 34.3
12 14 4 1.75 32.1
13 14 6 1.75 25.5
14 15 5 1.75 50.1
15 16 6 1.75 27.4
16 15 5 1.75 46. 6
17 15 5 1.75 47.1
x4 BEMHMHZEWSU T ZERAREHHTEDST
Table 4 ANOVA for response surface quadratic model of total flavonoids extraction from
Citrus reticulata ‘Chachi” leaves
KU ¥ i % . . I
Analysis of variance ~ Sum of squares Degree of freedom Mean squares Statistical significance
f78 Model 837. 15 9 93. 02 109. 71 <0.000 1
X 29. 26 1 29. 26 34.51 0.002 0
X, 141. 96 1 141. 96 167. 44 <20.000 1
X 0. 005 1 0.005 0. 005 0.941 8
X1 X, 2.25 1 2.25 2.65 0.164 2
X1 X; 46.92 1 46.92 55.34 0. 000 7
Xy X3 6. 00 1 6. 00 7.08 0.044 8
Xt 65. 65 1 65. 65 77.43 0.000 3
X3 560. 12 1 560. 12 660. 65 <£0.000 1
X3 30. 87 1 30. 87 36.41 0.001 8
5% 2% Residual 4.23 5 0. 85
ST Lack of fit 3.95 3 1.31 9.19 0.099 7 AN 2 No significance
2fi{% 2 Pure error 0.29 2 0.14
B Cor total 841. 39 14
.o B P<<0.05; = * g 3% P<<0.01.,
Note: * . Significant at P<C0.05; % % . Very significant at P<(0. 01.
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Fig. 2 Effect of factors interaction on adsorption rate of total flavonoids from Citrus reticulata ‘Chachi’ leaves
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Fig. 3 Leakage curve of total flavonoids by polyamide

from Citrus reticulata ‘Chachi’ leaves
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Fig. 4 Effect of eluent on desorption rate of total flavonoids from Citrus reticulata ‘Chachi’ leaves

2.7 REIZHWIE

Xof i A5 e A T8 25 AR 1 3 RS- AT 38 3iE 3K 56 DA
T ST R 2 R R L Al Ak ATV TR R
SR S N 6. 50 %6, Al Ak S T VT R R R
GHRN64.17%4+0.93% (n=3), Ui FiRHEHET

ZRAGE - HAEA AL AT AL 2R AR I o Y R T
3 e

LRI AL 832 1 T 2 Al 2R A & 0 110
aidl AT AT L 2 B R AR IR D101 A AB-8 Xf



126 P AL A ARB K 2 2 4 CH AR BE A RED

BT

ZOB A I S B ) S AR RO AT T R L A
R P R B R S T B W B
FEJG DA K R 3 10 B BRI R o s DA 5 G Al A
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RAF BRI RN B . D& T AB0HT it rh 28 1 2 1k 43
V2 53 & B ROE A i — SR

T Ao 5 A R R A R G R B T 5 S A
SV T 114 B 3 2R T e A IR R A Sl 200~300 H (48~
75 pm) S IZAR BE X% RONT i B R A A A R
TR W R 5 L2l A0 A A AT I B T ) e A Tk
IR g W2 T & 6 fiF &, T Mk B (A 25 &) 15
mg/mL.pH 2 5 By EAEW . LA 1. 75 BV/h (1 i 3 i
B AR AT W B 30 min J5, B 1.3 BV R4 4K
TS0 BV . AR AR L AR i EE R )
1 LB B R TR T 64,17 %0,

[ 5% 30k ]
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