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Impactfactors and optimization method on the separation of active

components in licorice by micellar thin layer chromatography

CUI Shu - fen' > LIN Huan - bing' > WANG Xiao - ru’

(1. Department of Biological Applied Engineering Shenzhen Polytechnic Shenzhen 518055 China;
2. The College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China
3. Gangdong Food and Drug Administration Center for Evaluation and Certification Guangzhou Guang dong 510080 China)

Abstract Objective: To seek the best mobile phase of micellar thin — layer chromatography( MTLC) of licorice
fingerprint. Method: Single impact factor of mobile phase in licorice MTLC fingerprint was tested individually and
controlled weighted centroid simplex method was used finally to optimize the mobile phase of licorice MTLC finger—
print. Results: The selectivity of micellar TLC was studied for the separation of active components in licorice under
various operation variables including concentrations of surfactant and co — surfactant surfactant type addition of acid
modifier et al. The results show that the low chromatography efficiency of micellar TLC could be improved by the
addition of alcohol and acid modifier. Using controlled weighted centroid simplex method optimization micellar TLC
developing system of licorice was achieved which consists of 0. 23 mol * L™ SDS 16% ( v/v) n — butanol and 11%
(v/v) methyl acid. In addition the separation mechanism of micellar TLC was also discussed. Conclusion: he ap-
propriate optimization method should be tried to get the reliable mobile phase for the alternate impact of several pa—
rameters in MTLC

Key words: micellar thin layer chromatography( MTLC) ; surfactant; additive; modifier; micellar mobile phase; mi—
cellar developing solvent; optimization; chromatographic selectivity; licorice( Glycyrrhizae Radix et Rhizoma) ; TCM
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Tab 1 Retention factor( Rf) of several marker compounds of licorice observed in different SDS concentration

Csps
Jmol * -1 ( liquiritigenin) ( isoliquiritin) ( liquiritin) (188 — glycyrrhetinic acid) ( glycyrrhizin) ( the second front)
0 0.11 0. 08 0. 06 0.00 0. 00 -
0. 05 0.06 0.17 0.27 0. 60 0.68 0. 68
0.15 0.07 0.31 0. 40 0.78 0. 88 0. 88
0.25 0.10 0.40 0.56 0.86 0.94 0.94
0.35 0.10 0.41 0.58 0.86 0.94 0.94
CTAB Rf o
9.2 %10 “ mol * L™ Rf
0.001 ~ 0.0 mol =« L7"",
0.01 ~0.2 mol L' 3 CTAB Ly
CTAB
SDS 17 —o— Tquiritigenin
CTAB., 0.8 4 —=— Isoliquiritin
I W —a— Liquiritin
2 0.6 \‘\\ —>—188 - -
2 o 2 e glycyrrhetinic
18 A acid
° A 0.4 —‘\ W —*%—Glycyrrhizin
[ U —#— The second
° 0.2 7\’—./-/ front
N 4,\’_‘(_/
0 T T 1
26 ( 0 10 20 30
) . wn-butyl alcohol (%)
Y o 1
CTAB Fig 1  Effect of different concentration of n — butyl alcohol to
CTAB the relative selectivity of licorice component
. SDS
CTAB CTAB
« ” o 2
] . 20%
2.2 (v/v) 0.15 mol » L™'
0.15mol * L' SDS Rf
5% 10% 15% 20% 25% o 0~0.5
33 min(
o ) 144 min (25% ©!%) o
Rf 1. o
o SDS SDS 0.15 mol « L'

Rf

SDS
SDS

30%



— 508 —

Chin J Pharm Anal 2012 32( 3)

AU AU
1000 T 600
] 500 i
m 4
400
2 '
1 300 4 J\p} /
w] [\ n
, 200 1 N
qu \ | \./—/\\
200 1 ;'I f\_f N T\
| VAW, 100
0 0
-0.09 0.11  0.31 0.51 0.71 0.91 Rf -0.12 0.08 0.28 0.48 0.68 0.8 Rf
A B
AU AU
700 600 —
600 500 |
500 -
400
400
300 4
300 - |
200 JU\// a4
100 1 J 1009
0 0 . : . : .
-0.12  0.08 0.28 048  0.68 (.88 Rf -0.12 008 0.28 048  0.68 0.8 Rf
C D
AU
AU 700 -
700
600 60071
IA|
500 T
400 400 \H /\-
. 4 W
3004 300 \ fl\ ﬁ /\J
A ]'I \
2004 _| 200 4 Ly ‘J \_/ 4
100 100 1 A
0-+— . . . . . 0
0.12 0.08 0.28 0.48 0.68 0.88 Rf -0.09 0.11 0.31 0.51 0.71 0.91 Rf
E F

2

Fig2 MTLC absorption scanning fingerprints of licorice using different concentration of n — butyl alcohol modified micellar eluent

AB.C.D.E F

0 5% 10% 15% 20% 25% The concentration of n — butyl alcohol( ¢) of

modified micellar eluent in Fig A B C D E and Fis 0 5% 10% 15% 20% and 25% respectively

2.3

10%

14 15

. 0.25 mol « L.™' SDS

0.15 mol » L.™*

SDS
SDS
0.25 mol * L.7'SDS o
SDS
o 0.25 mol » L™'SDS
Rf 3.

SDS



Chin J Pharm Anal 2012 32( 3) — 509 —

2,
. Rf ) \
Rf ° Tab 2 Choosing the factors and their initial levels
interval limits frompreliminary separation experiments
1+ er e
5 withsingle factor method
0.9
0.8 7 B X —e&—Iquiritigenin ]
0.7 - —m Isoliquiritin ( factors) Csps/mol * L (@ - butyt alcohal) ( Promicacia)
o0 7\‘//‘ —&—Liquiritin 1% (v/) 1% (v/)
y
& 0.5 K188~ - 0.40 25 25
glycyrrhetini ..
0.4 !_!—/k’. c acid ( top limit)
.
0.3 - —H—Glycyrrhizin 0.05 5 5
0.2 4 —X—The second ( low limit)
}_‘/,4/’ front
4
0.1 0.10 5 3
0 T T ] ( interval)
0 10 20 30
@ formic acid (%) 0.15 15 12
(initial )
3 Rf

Fig3 Effect of different concentration of formic acid to the relative selec—

2.4.3 Long
Long o
3,

tivity of licorice component

° 3
Tab 3 The start vertexes defined by Long
Coefficient Design Table

2.4 Csps
P~ butyl alcohol/ % Pformic acid! %
No. /mol ¢ L1
(v/v) (v/v)
DS 1 0.15 15 12
. 3 ) 2 0.25 15 12
3 0.20 19 12
4 0.20 16 14
2.4.1 2.4.4
( simplex) ( modified chromatographic optimisation function
n n n+1 COF,,,) EAl
. 1962 COF,,=-100% ALn(R, ,,/R, ,,,) - BYD,
Spendley N . (R;) - C(N-N,) /N,
N TLC k=N-1
B ( controlled i N, 1 PRy
weighted centroid method CWCM) R,,,, = 1L.L177(L;,,— L))/
Woswa + Wos) L Liy, i i+1
° WO. 5hi W(). 5hi+1 i i
2.4.2 N N +1 s Ry
R, ,,..=1177 R, ;,, >1.177

£ SDS R, .,, =1.177, R, <0.2 D, (R) =

i



Chin J Pharm Anal 2012 32( 3)

— 510 —
(R;-0.2)/0.2; 0.2<Rf=0.8 D;(R)
=0; Rf=0.8 D,(R;) = (0.8 =R;) /0.8; Ai
B C R, ;,, = min Ai = max
{R /2R i} R; i, = max Al = min
{R, ;,,/2R, ;,,} B =10-100 C = 1000 -
10000,
2.4.5
2
CWCM 15 o
0.23 mol * L™'SDS + 16% ( v/v)
+11% (v/v)
4 Rf

0.1~0.9 o

TLC

[ et A N ,, ,

B Il i I

B w07 | [\ [l

5 | i I

B 30 |77 L MY

—a oa N VA

. ! | Vit T |

Bl | ywo v N

[ |/

H AV (/.l [

LE .

 omoensen| 0.0 0.06  0.28 0.50  0.72 0.94 Rf
4

Fig4 MTLC absorption scanning fingerprints and imageof licorice using

optimised micellar eluent
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