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Separation and Purification Process of
Total Flavonoids from Glycyrrhiza uralensis

LIU Jia, JI Fang, SUN Tao-li, NI Jing-man”
( Pharmaceutical Research Institute, School of Pharmacy, Lanzhou University, Lanzhou 730000, China)
[ Abstract ] Objective: To select separation and purification technology for total flavonoids from
Glycyrrhiza uralensis that have inhibitory action on tyrosinase. Method: With the content of total flavonoids and
tyrosinase inhibitory rate as indexes, separation and purification technology of total flavonoids from G. wuralensis was
optimized, and effect of different separation conditions on tyrosinase inhibitory rate were investigated in the same
time. Result; Optimal separation and purification process for total flavonoids was: polyamide was 30 ~ 60 mech,
pH of sample solution was 6, solid-liquid ratio 32. 48: 1 (extract of total flavonoids from G. uralensis-polyamide) ,
the concentration of sample solution was 3.215 g-L™', desorption solvent was 70% ethanol, desorption velocity

was 3 mL-min "' -+ ¢~', and elution volume was 1 BV. Conclusion: This optimized technology had advantages of
low cost, high yield, safe, easy to operate. It was suitable for industrial production.
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1 #H BE SR
UV-1700 0% 56 40 OE OB BEHF (B A S 7). 2.5 B
1S09001 %Y Hi, - 43 #1 K - ( sartorius ) , M200 7Y fifi 5 2.5.1 MEASURME o B B AL BRI B9 30 ~ 60,

X (TECAN) 3554 (1.5 em x 20 cm) ,96 fffL4k .
HRE X B s (b [ 24 5 AR AR E T, S
111610200604 ) , H 7 25 bF (22 JN 7 & 07 o 245 44 i
Yy, G 22 N R 2R 2 O = 5 A NI 082 25 e o SR
51 JR H 25 Glycyrrhiza uralensis Fisch [FAR ) , B 2 iR
ity (i % ( 26 ¥ Sigma A H)) , 72 JiE 2 B (L-DOPA , 3£
[ Sigma A #]) , KW (G MWH A1) ,95% &
Pt SR B R A 3K I AR ( DMSO) ¥ 0 4y
Mrali
2 HEMER
2.1 SRR R
2,11 XMW ECE RS SR ICH R X R
fh 4.99 mg BT 25 mL R 0 BB RO AR R
BRSNS, KA N DR AR .
2.1.2 ZAMECRFZE NS WX IR A 6 25 M
0.1,0.2,0.4,0.6,0.8 mL F 10 mL i, HEH M
A T% AEAANE W 2.0 mL, L E 5 min, iz
TEAS BN EE W BEIR ST, RIAS 0T B 1 M . RS
WAV N H 2 LT 396 nm Ab i s 0RO B
(A) LA G Ae bR, BTi ik B2 C Sy R AR i A7 2 1k
[, 45 7 FE A =0. 047 6C +0.000 7(r=0.999 4) ,
LR 1,996 ~15.968 mg-L ™',
2.2 PSSR EEIE VI E R M E BN KRRk 96
LA, LA L-DOPA R iE ¥, 7€ 0. 05 mol - mL ™" fy
M2 Eh 22 i (pH 6.5) 120 WL v il 2 15 PO A ot ¥
WEWARE 1 000 U,25 CHEEF 5 min, 1 A
L-DOPA(2.5 mmol-L™") 37 °C JZ i 10 min, 7E 475
nm AR E A,

HHEAR:

BTGP HI R = [A, - (Agy —Awg) 1/ Ay

A o AT WU RE 5 B 0L S 1 TR AL B 5 A, M
IIAAE DU b B0 S 0 W 5 Ay S EL A 0 AR
vt ) WA
2.3 RBEReRTAL R K SR mERE A 95% £ BEh
12900 24 h, 24, 95% £ B b Pk 2 R
R, ZE TR B Y. 5% S AT 2P, 10% fif
FRUE B PE, —HARBKEE M.
2.4 FERBEWREIE FREUH B S50 ¢, 95% &
Fi 200 mL JFEA W1 1.5 ho, 45 H 2 R 45 4 I —
SE B H RO Y, I AGE B 2B A R AR OK AR R
T 50 C Uk [ i 3 e Bk, 347, B 18 6. 496 gL

. 50 .

x 100%

60 ~80,80 ~100,100 ~200 H A% B EER 4 1.0
g, TG & 100 mL HZEHEIE T, 20 SRS % i A &
HH L H A 3.200 g+ LAY ERE 20 mL, i R &
V5] KRR (30 °C L %53 100 remin ™) H BT
12 h, Bl 12 h J5 B 0 B v B T o o
435 R 1,309, 1. 454 ,1.371,1.303 g+ L', 0% B 4%
WK 59.27% ,54.76% ,57.34% ,59.46% , 45
AL,30 ~60,100 ~200 H W ff6E J1 5, 18 E] 59%
15/

2.5.2  FRAMUC K bR MBS B e FH 2% 1
KRR T R LT S A L ZEHETE R, 43 R
AR T0% £ P 30 mL % 1 FEHEIE Y, A 1E R R
PR (35 °C,%3% 100 r-min ") PYHREE 12 h BB, 052
fiff W T R BT R RE 43 9l Ry 0.455,0.218,
0.308,0.221 g« L~", W& & W& M 40 41 R 2> 9 o~
64.41% ,65.33% ,68.69% ,67.67% , fit W 243 51 K
35.83% ,18.58% ,20.07% ,17.35% . [ 455 0] %0,
30 ~60 H FRME e ) i W oR e, ik 8 35% LU 1. 4
T R A 2R T Jg o i 2 TR T 4O T 955 e AR IR S )
) 2 A BEAS M TRD R A R SR B Ry 30 ~
60 H.

2.6 T AESHERE M

2.6.1 pH Z% AFE 6 & H H S Bl 1Y+
AW 10 mL T 50 mL BERR Y, 3 5 A 0. 1 mol -
mL "'NaOH %% F1 0. 1 mol-mL ™" HCI 15 % V8 15 £E 5
% pH 75 pH 3.0,4.0,5.0,6.0,7.0,8.0 fiy H 2t
R S AW, L2 mLemin ™' - g T B R L REL H LU
BRI = o R o= A A R (VSR 317373
FEHTAE T, mZE oK 10 BV Uk 2w R EE,
70% Z,/ 4 BV L2 mL-min '~ g " 3 W4T VR ML,
WAL e MO VL, T O AR e R R 43 ) R 0.792,
0.777,0.865,1.022,0.443,0.595 g-L~"; % & 2 fiff
o R 4 Bk 61.03%, 63.89% , 63.06% ,
62.15% ,63.47% ,64.24% , Wk FREW Fefd pH
6,

2.6.2 KBHEILMEE HERIRO6 (HE T
PR MR, B 5.0 g JBIERAE . KB RI(pH 6,
BT 5 M B 6. 496 g LT ) L R BRI TR
5,10,15,20,25,30 mL 1) 2 mL-min 'S [ RE, 43
S ZE K 10 BV hy 2 3 0 W 3 3, 70% £ B 4
BV A2 mLemin ™"~ g~ AT U , WCHE VR R, T



XM, S5 RS> B A T2

S T £ 4k 0. 233,0. 346,0. 552,0. 660,0. 985,
0.974 g+ L™"; [ & B2 B 3 1 % 4> 51 4 61.64% ,
61.89% ,64. 66% ,65.51% ,66. 19% , 66. 61% , #y i%
PEH O W 5 SR W e AR L 32. 48 1.
2.6.3 LHEMBTEEEEE L OREEARELT e At
BRI T B e, By 5.0 g, M P BEHE . RS 25 L
AT T i vk B 4 ml O 0.331, 0.680, 1.492,
2.190,3.215,5.874,7. 418 gL~ 1y H & % WA
W (pH 6) L2 mL-min ™" EAE, 405 FH 2
7K 100 mL #hisk 2 3 R W, 70% L BE 4 BV L) 2
mL-min "~ g™ 3 AT VR, A AR T L T A
HE R 27 B 4>k 0. 655,0. 741 ,0. 976 ,0. 717 ,1. 631,
1.257,1.689 g« L™ & & B B 0 i =R 43 il oh
63.86% , 62.51% , 6349% , 65.03% , 60.31%
62.31% . i % % & £ b M B o Wk
3.215 gL',
2.6.4 VEBLB R E L KRR T 2 a3
()T R B BE R , B0y 5.0 g, MRS AE . K % B BUR
VR 3.076 g+ L™ H B AR 5 % % (pH 6)
Ph2 mLemin~' g BB EAE, ZEI8K 10 BY Pk =
i N L A3 AR FR 93 B0 30% ,40% ,50%
60% ,70% ,80% ,90% M7, 4 BV L) 2 mL-min ™'+
g AT I WA R e I A, 0 R A
7 0.813,1.064,1.066,1.150,1.318,1.044,1.108
g L0 i IR i I ) R 4 R 47.89% ,59.07%
66.67% ,61.85% ,68.78% , 56.46% ,62.76% , X
B 2 S AR PRl 70% 1%
2.6.5 VEBUMAMEL RERRT e AR
TR RN, By 5.0 g, W BEAT NG 5 o O A
fid 3.097 g« L~" (¥ H & 8 F A 5 % (pH 6) LA
Veg MR B RE. ZEIEOK 10 BY MR E
W VBN ,70% LB 4 BV 43500 1,2,3,4,5,6 mL-
min "' I PR AT R A, A0 R VR, T A R iy
B2 1.178,1.191,1.659,0.950,1.085,1.022 g-
L0 i 2 R Al I 3R 43 B 61.71% , 67.40% ,
62.38% ,63.46% ,63.48% ,62.85% , H i ik AE
MR 3 rnL-min’I'g*lo
2.6.6 VR R E L OB PRICI TR SR
e 5.0 g, Wik bt . KE % B HUTT ik 2 3,097 g-
L™ {1 25 8 R A (pH 6) LA 2 mLemin ™' g !
B LA, ZEIEK 10 BV phjse 2 0 W N, 70%
ZELL 3 mLemin ™' g T R PERL, A 3 mL SR 1
3 Ve MO, 000 I B SR LA 1

P& 1 AT, I 2 Y e ) P o 4 R, T Ok R

2 mL+min"

D35

g 25

i 15

& s L

B 037691215 18 21 24 27 30 33 36 39 4245 48 51 54 57 60

t/min

1 HEEMERNBEXER

IR, YR R AL 6 mL B B R R A
FEEA T B, 24 Pk B 0] A o0 18 mL B, % i & A
%, FEACKE SR e 0 o WO S i AR R R o
100 mg H H & Y FH 1 BV 70% L BEBEN .
2.7 BRI ORG % FR EUTRAL B G0 T R
5.0 g1 fy kb, MR 3.087 g L7 i
A RE SR (pH 6) LA 2 mLemin ™" - g~ I
ERES 43S 100 mL 208K ok 2 H R T L
70% Z, 1 2 BV A 3 mL - min " °g_1 I 3R AT vk
IR, VAT TR, 00 T e % T R R
BB IR B 3 K. A5 WoR, H B R Y A
HA IR 5.177,4.998 5. 012 g+ L~ 5 i &2 i it 31 51
ZH 66.67% ,66.21% ,65.97% . WA %A E T2
FaE 17,
3 itig

55 DLAE AR BB 58 A L, AR 50 AN 8] 2 Ak 72 F DA
S HETR  i oh PE A 8 AR 0 JE Al [ 2 A R AR
il 1) 23R 2 5% ) W W 8 T A e T . AR S ) ok
T AR S AL &4 RERE RS A T
ALK AE = o AR RS JE Z AR B Y
I 7 7 Iy B — A R U
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[BE] BM:RESHEMILNIRINE R 75 SRR Franz §7 150 Fn s A/ B TR 0 33 12 B, 3 ik
HPLC 5 & & H Z Rl T RE R s S E A REA . R85 2P EMAIINEBEE W, KR 2 825
B BERBS BN 16.6 nm,5.21 gL' 12.74 em-h ™' RIAR G AAEEAE . B m B X MILEA RIE RS, X2
ZR,
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In vitro Percutaneous Absorption of Lappaconitine Micromulsion

LI Xi-lin'* , LUAN Jing', WANG Hui’, MA Yan'
(1. College of Chinese Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
2. Shanghai Zerun Biotechnology Co. Lid, Shanghai 201203, China)

[ Abstract | Objective: To study on in witro percutaneous absorption capacity of lappaconitine
micromulsion. Method: Using improved Franz diffusion cell and excised mice skin as transdermal barrier, the
content of lappaconitine was determined by HPLC. Optimum prescription of lappaconitine micromulsion was
screened by calculating transdermal rate. Result: Lappaconitine microemulsion was clear and transparent,
particle size, drug loading, permeation coefficient of lappaconitine micromulsion were 16.6 nm, 5.21 g-L™",
12.74 em+h ™", respectively. Distribution of particle size was narrow. Conclusion: Lappaconitine micromulsion
had a good transdermal absorption capacity, it achieved desired requirement.

[ Key words |

lappaconitine ; microemulsion; percutaneous absorption
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