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Enrichment and purification technology for total flavonoids from aerial part
of Desmodium styracifolium by macroporous resin
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Abstract: Objective

styracifolium with macroporous resin. Methods

To primarily study the enrichment and purification technology of total flavonoids from Desmodium
Taking the adsorption rate and desorption rate as the appraisal target, the
ultraviolet-visible spectrophotometry was applied for studying the optimal enrichment technique through evaluating the impact of resin
type, original concentration, pH value, flow rate, desorption solvent, water used for purification, the optimal sample amount, flow rate,
solvent volume, static adsorption equilibrium curve, overload curve, and dynamic desorption curve. Results It was proved that
DM-130 resin could effectively enrich the total flavonoids from D. styracifolium. The preferred condition for the procedure was as
following: original concentration of 8.0 mg/mL, pH value of 4.0—6.0, flow rate for sampling of 3 BV/h, removing impurities by 4 BV
of water and then eluting the total flavonoids with 50% ethanol for 5 BV at flow rate of 2.0 BV/h. Conclusion DM-130 resin can be
used for purification and enrichment of total flavonoids from D. styracifolium, which has the characteristics of easy operation, low cost,
highlight purification effect, and high industrial production value.
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Table 1 Influence of seven resins on absorption

and desorption rates of total flavonoids

BINEZETY W 2/% KA ZE/%  60% LIEARTE /%
DA-201 64.7 75 80.0
NKA-II 67.5 3.1 65.0
DM-301 65.0 8.0 69.0
DM-130 70.5 55 80.3
NKA-9 40.5 14.9 65.7
AB-8 69.1 7.6 69.7
D-101 75.3 10.1 715

2.3 DM-130 B KFLIKMABIAE R T &R E S EEIR
BT RE B 2 2R
230 FF b R TR O A R 6 AR I R B S 1 S i
I DM-130 LALLM IR I 5L, K% RRE, & 150
mL HIE =AM, 2 ml A BT EE 20 2.0.4.0,
8.0, 16.0. 24.0. 32.0 mg/mL AR (LABEET)
FREN RV, BT EEREAR IR 24 h
Ja e IR A 2 . a5 (R 2) K, Bl
PP RSE I, BT R B Fe g, Y
FE AR B IRJE IR R 8.0 mg/mL J&, B FUEWRIE T

%2 DM-130 B XFLHIBE X TR R 2 IR E S R IR M 2R /Y
A0

Table 2 Influence of DM-130 resin on adsorption
rate at different sample concentrations

of total flavonoids

REEI/(mgmL™"y W /% | S S/ (mgrmL ) W R /%

2.0 60.8 16.0 49.4
4.0 63.7 24.0 41.3
8.0 66.4 32.0 31.6
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dit PR RV 6 DM-130 AR O {152
2 3 AT, BRI O {80 A W BT~ 487 B S e
W R, JESE T e . XU
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Table 3 Influence of concentrations after adsorption
equilibrium of total flavonoids on Q amount
of DM-130 resin

WS SP-487 5 4 2/ (mgmL ™) Olmgg ")

0 0
0.689 122.5
1.507 188.8
2.790 196.6
8.393 293.0

14.610 367.0

22.672 375.2
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Table 4 Influence of pH values on adsorption rates

of total flavonoids

EARERpHIE R /% | LEEBpHE TR R/%
2 37.4 6 64.4
4 65.8 8 30.8
5 67.1
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Fig. 1 Equilibrium curve of static adsorption

235  EFEARBIR R T SR s R
AR 2 L 1.04 2.0 3.01 4.0, 5.0 BV/h 44k
L I DM-130 IRt A, L O fH b Fabs,
HEEA AT RN Q AR, 48 (k5 &
YRR R, AR EXT O HEmA K, 2
AR 3.0 BV/ 5, B AR R 136,
O HIZEW T I, Wum W AR ) 3.0 BV/h.

2.3.6 GBI DM-130 ik ih £

x5 RRARES QEMXAR
Table S Relationship between flow rate and Q amount

FRERARUR E/(BV-h T Offi/(mg-g™)
1.0 176.0
2.0 177.9
3.0 175.0
4.0 167.9
5.0 145.7
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Fig.2 Leakage curve of DM-130 resin
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Table 6 Relationship between solvents and desorption rate

of total flavanoids

B AL /% B AR /%
K 6.25 40% .15 68.66
10% 4 29.79 50% L1 82.99
20% i 43.87 60% LT 84.45
30% LM 66.01 70% L1 84.71

B5E 50% LI A S AR VE I 1 o

242 JKVEMH RS AL EKTE CiE 20
BT PR R AL PR RS AT e i RS AR 7 Bt £
Ve e Ve S s AL B SR B,
o LI P00 B 5 o M A B A R DR R AR R B, 224
Vel . i 3 nlRUKVER =4 BV I CEEARR 2L
IKEFPEZR T DR PEME LA — LA AT 5 SR Sk

O3RN, e Ak SR 453 2, e Mo FH K A
€N 4BV,
20+
154
§
)
= 104
=
5_
O T
0 2 4 6 8
KPR i /BY
B3 ERYFn 5 FEEE K R th 2k

Fig. 3 Elution curves of solids and total flavanoids by water
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Fig. 4 Elution curve of total flavanoids by 50% ethnol
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Table 7 Lo(3*) orthogonal test of total flavanoids purification

LA
A B C D WCEM% FESE% Y
1 1 1 1 1 72.8 63.7 68.3
2 1 2 2 2 64.9 56.6 60.8
3 1 3 3 3 71.3 59.5 65.4
4 2 1 2 3 82.4 63.1 72.7
5 2 2 3 1 64.7 57.5 61.1
6 2 3 1 2 70.5 62.2 66.3
7 3 1 3 2 78.0 61.3 69.7
8 3 2 1 3 66.7 58.4 62.5
9 3 3 2 1 77.6 63.1 70.3
K, 64.83 70.23 65.70 66.57
K, 66.70 61.47 67.93 65.60
K3  67.50 67.33 65.40 66.87
R 2.67 877 253 127
xk8 HES
Table 8 Analysis of variance

= P |amE By P BEN

A 11.2 2 562 427

B 119.7 2 59.84 45.53 P<0.05

C 11.5 2 575 437

D (iRZ) 2.63 2 1.31

Fo05(2,2)=19.0  Fo01(2,2)=99.0
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T AhaEn 17
3 it

WG alif i) E 2 T 2080« BRI -k
7, WSS R B SE IR IR T 5, W
TES A T SEBrAEMMN . TS8R
DM-130 KALW BB A3 5, S s R AE 70%
PLE, S ERT 60%. ASZE i ks
HAh Ay, BA BT E ER A CR,
[ Sl 1 | 4 N2 Sl 4 T 2 P B/ S 2 D
ST EAT BT 245 T AR AR
S 30k
[1] +EzZdt [S]. —#. 2010.

21 & b, BREH, MR, 2 ARSI R
KPERFFT [J]. " EE24, 2010, 41(4): 643-647.

(3] MACHE. girh 2R (M), dbst: AR H A,
2002.

[4] 5% R, BEXEE, RO & RAENBIT RS A
A BELUE B IR R AIF ST (9], ' 2537 25 5 Il K 2 2
2005, 16(2): 141-142.

[5] &R, vE 2, X K, A5 T @BREL A s B
% [7]. *HZ5H4, 2007, 30(7): 802-805.

(6] ®Ete, S7fh, EAH, & Hai-Rohr e ek
WE )R A T B A S & (I PR, 2004,
35(6): 688-690.

[71 X1 %%, # fd BB T &EEICIRIE 0]
KA 2522244, 2006, 22(4): 84-85.

8] M, WPk, REER. KL ARL > B alitbit
G 4w bl B A 5T (I ROk 2, 2007, 29(3):
352-354.

91 & W8, 2= @8, skERK, % KFLRBH RG> st
WAL TURE S AP BE L [J]. RS2, 2007, 29(1):
51-55.

[10] X #, H &, 7 S, & KFLERHH IR AR
ST T EWIT (1] P EZY, 2011, 42(4): 694-697.

[11] FBEAR, BhO7HN, ZRE0E, & 1 &5 B SR AR
T2ZWE [J1. " 2i#4, 2008, 31(6): 900-902.



