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Enrichment, separation, and content determination of five effective components in liquorice root
tablets by IER-CNTs combined with DLSPE-HPLC
GUO Xinying, CHEN Feng, ZHANG Weibing

(Nantong Center for Disease Control and Prevention, Jiangsu Nantong 226001, China)

Abstract: Objective To establish a double-layer solid phase extraction and high performance liquid chromatography
(DLSPE-HPLC) method for the simultaneous determination of five active components, including Liquiritin, Isoglycyrrhizin,
Glycyrrhizin, Glycyrrhizic Chalcone A and Glabridine, in medicinal and edible Chinese herbal Liquorice root tablets using
macroporous weak base anion exchange resin-carbon nanotubes (IER-CNTs). To provide reference for the quality and
safety comprehensive evaluation of licorice decoction pieces. Methods The chromatography was performed on a Platisil
ODS column with acetonitrile-0. 05% phosphoric acid as mobile phase and gradient elution. The detection wavelength was
set at 237 nm, the column temperature was 30 °C, and the flow rate was 1.0 mL/min. The active components and their
contents of liquorice samples were determined statistically and analyzed by component analysis. Results The linear
relationship of this method is good (r>0.999) , with a linear range of 0. 5-100 pg/ml, a recovery rate of 94. 58-97. 45%,
and a relative standard deviation of 1.3-3.2%. Five target components were detected in Liquorice root tablets, and the
overall quality was good. Conclusion This method is suitable for simultaneous determination and content analysis of 5
active components in Glycyrrhiza liquorice samples. Component analysis statistics can provide theoretical reference and
methodological guidance for comprehensive evaluation of drug efficacy and quality safety of glycyrrhiza liquorrhiza in batch
development.
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Figure 2 Recovery rates of 5 target components in different ex-

traction solvents

5 I P 7 5 th I FE B4, TR 5 27 U 3 A
HES I 24 S ) T A 0 i e FEZ 4 2 B i 0P
Xt BRAE AN o3 B R o R T Y B | 2 B AN [
Jr 5 BB R I A T (R I, SRR L, 0. 05%
T T ) W T B B R B ) B L 00 B RIOR: B
o WA SRH R CH R R CH R AURER A R

(a) 2500

A=237 nm
2000 - 13 5

1500 -

1000 -

PR /mAU

500 -

0fb—r—

=500 -
0

()
-
=N
o0
_
o
—_
)
—_
N

Fi [&)/min

(¢c) 1500

1000 - 1

L]

=500 |

BRI /mAU

i [A]/min

(b 2 500

(d 600

H R E X 5 R H bR L5 1Y R E 5 50 S, 16,
5.51.6.53.8.87.9. 64 min.

[vi) 45 Pk JBE RN (8 3% 25 1 L AH B SRS T, B
Hh UG B R) B FS L S Rl AL 40 A HE IS TR 43 510 R 7. 19
8.03.8.40.10.25.11. 80 min, 0.02%~0. 15% Wi
Xof H e B[] JLF- JC 5% e H B A i ) 0. 1%
PLE, Rk B0 i W TP BT R 4 R R R R 4 I S
G R Y IR H 0 L 2 5 e AR, D Ut e
LN T ) A R K VS ) B 4 S R S AR 0. 05%
(7] B XoF 378 30 AR G BE 264780 B2 Uk B U, & BRAE 7 min
JB R S AH (A B) T 70%:30% 54 2 90%:10% , % fiE
i A7 A oA R U B 43 S B 2 I DL W TR TR
BEXTRR A BT s, ORRAE R R S W O
FIH B KR A P20 0 A0 s D8 it [, Al 4 o
2.2.6 MEHEMERE

R 2 S A0 T A R TR VT (S ), oy i T
20.25.30.35.40 CHYH IR IF A7 (3 MK . 45
RIL,M R AR 25~30 CI £ AN 443 1Y 0 3% i 1%
A A AR YR S30°CHE X S TR R R
14 U B R o] T 8 S e K o 2R B 2B TR AN A R A
Tiff A% 96 B, Fe 2 48 30 CAE ik IR

A=220 nm

2000

1500 5

1000

500
oP— L__/

_500 1 1 1 1 1
0 2 4 6 8 10 12 14

B [6]/min

38 /mAU

A=370 nm
500

400 -

300

200 -

PR /mAU

100 -

]

1 1 1 1 1 1
0 2 4 6 8 10 12 14
Fif [8)/min

H a~d PR3 54 ()237 nm ((b)220 nm (¢)280 nm (d)370 nm; 1~5 43 AR AL, 1-H BAF 250 H B0 3-H B3R 4-H 50 A IR A, 5% H 55
[T N T £ % o o N L S N S % R R

Figure 3 High performance liquid chromatography diagrams of different components at different detection wavelengths
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Table 1  Standard curves, retention time, correlation coefficients, detection limits and quantification limits of 5 target components

=2 H br 4l 53 I 1] /min B £ P i B/ (mg/kg) B PR /(mg/kg)
1 HE 5.16 y=54.72x+13.127 0.999 1 0.25 0.83
2 S H R 5.51 y=36.873x+7.7506 0.999 6 0.25 0.83
3 HEE 6.53 y=65.157x+2.9435 0.999 5 0.25 0.83
4 H A JKER A 8.87 y=47.094x+7.8494 0.999 6 0.25 0.83
5 S H R E 9.64 y=88.546x-1.2891 0.999 7 0.25 0.83
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Figure 6 Quantitative limit chromatograms of 5 target components
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Table 2 Average recovery rates and relative standard deviations of 5 target components

M5y ARIEAE/ (mg/g) AR/ (mg/g) AR/ (mg/g) S KR /% RSD/%
6.654 1.0 2.246,2.259,2.255,2.275,2.282,2.298 97.39 23
R 6.654 5.0 11.38,11.32,11.37,11.40,11.35,11.32 97.45 3.2
6.654 10.0 22.15,22.18,22.14,22.17,22.16,22.14 95.09 1.6
0.374 0.1 0.167,0.172,0.157,0.179,0.188,0.152 96.67 1.4
S AT 0.374 0.5 0.851,0.823,0.816,0.805,0.831,0.834 94.58 1.6
0.374 2.0 3.382,3.417,3.395,3.362,3.431,3.446 97.41 3.1
0.143 0.1 0.122,0.137,0.113,0.135,0.133,0.107 97.27 1.3
HHRE 0.143 0.5 0.633,0.629,0.604,0.617,0.630,0.644 97.38 1.4
0.143 2.0 2.472,2.451,2.437,2.443,2.418,2.452 96.77 2.4
0.172 0.1 0.124,0.116,0.149,0.121,0.142,0.125 96.64 1.3
RO SRR A 0.172 0.5 0.669,0.654,0.637,0.625,0.636,0.651 96.03 1.6
0.172 2.0 2.553,2.631,2.576,2.618,2.625,2.617 96.85 3.1
0.025 0.05 0.051,0.049.,0.056,0.083,0.050,0.074 96.79 1.4
S R 0.025 0.1 0.117,0.130,0.104,0.111,0.134,0.133 97.20 1.3
0.025 0.2 0.243,0.218,0.224,0.237,0.252,0.245 94.60 1.3
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Figure 7 Component aggregation analysis of 5 target components
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