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Simultaneous determination of glycyrrhizic acid and glycyrrhetinic acid
in human plasma by liquid - liquid extraction LC — MS/MS method

LUO Xian —1i, CHEN Xiao —ying”, LI Yuan,
SUN Dong — mei, ZHANG Ming — hui, LIU Shan - qi

(Lepu Pharmaceuticals, Inc. , Zhengzhou 45000, China)

Abstract Objective: To establish a liquid - liquid extraction liquid chromatography — tandem mass spectrometry
(LC - MS/MS) method for simultaneous determination of the concentration of glycyrrhizic acid and glycyrrhetinic
acid in human plasma. Methods: Glycyrrhizic acid, glycyrrhetinic acid and the internal standard Apixaban —
PC - dy(1S) were added to 0.1 mL of human blank plasma. 50 pL of ionization reagent (20% formic acid
solution) , 490 pL of ethyl acetate and 210 L of methyl tert — butyl ether were used as extractant. The superna-

tant was dried by nitrogen, and the residue was dissolved with 200 pL acetonitrile — water (1: 1) containing
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0.2% formic acid. And 5 pL of resulting solution was injected to the LC — MS/MS for analysis. Chromatographic
conditions ; the saparation was performed on a Boston Mni C 4 (50 mm x2. 1 mm,3 pm) column with mobile phase
consisting of 0. 2% formic acid aqueous solution ( mobile phase A)and 0. 2% formic acid acetonitrile solution ( mo-
bile phase B)by gradient elution. The flow rate was 0. 6 mL + min "', the temperature of column was 40 °C. The
sample volume was 5 pL, and the temperature of the sampler was 4 °C. Mass spectrometry conditions; multiple
reaction montoring( MRM) was performed on a triple quadrupole mass spectrometer equipped with a ESI source in
the positive mode. The detection ion pairs were m/z 823. 4 —453. 3 ( glycyrrhizic acid), m/z 471.4—189.0
(glycyrrhetinic acid ) and m/z 464. 3—447. 1 (IS) respectively. Results; The calibration curves were linear over
the concentrion ranges of 0.5 =80 ng - mL ™' for glycyrrhizic acid and 2 =800 ng + mL ™" for glycyrrhetinic acid
(r>0.99) in the plasma, the lower limits of quantifications ( LLOQ) were 0. 5 ng - mL ™' ( glycyrrhizic acid) and
2 ng - mL~' (glycyrrhetinic acid), respectively. Inter — and intra — batch precisions ( RSDs) were less than
6.8% , and the accuracy ranged from 92.3% to 104. 2% . The recovery rates of glycyrrhizic acid and glycyrrhet-
inic acid were about 28. 0% and 40. 0% separately, and the recoveries of IS were about 65. 0% , the precision
(RSDs) were less than 7. 9% . The normalized matrix factors of glycyrrhizic acid and glycyrrhetinic acid were
about 1, and the precision ( RSDs) were less than 7.3% . Conclusion: The method is sensitive, accurate,
simple, rapid and applicable to simultaneous determination of the concentration of glycyrrhizic acid and glycyrrhet-
inic acid in human plasma.

Keywords : liquid — liquid extraction; glycyrrhizin; glycyrrhizic acid; glycyrrhetinic acid; LC — MS/MS; com-
pound glycyrrhizin tablets; metabolite
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Fig.1 Comparison of glycyrrhizic acid and glycyrrhetinic acid responses ( average peak area, n =3) in the samples of the lower limit quantita-

tion (LLOQ,A) and upper limit quantitation (ULOQ,B) with different extractant systems
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Tab.1 Intra —and inter — batch accuracies and precisions of glycyrrhizic acid and glycyrrhetinic acid in QC plasma samples

R4y c/ P (intra — batch) (n =6) 1L 1H] (inter — batch) (n =18)
(component) (ng-mL™") RE/% RSD/% RE/% RSD/%
HH R ( glycyrrhizic acid) 1.5 -0.82 5.6 -1.7 1.7
10 -0.02 2.7 -1.2 1.0
60 2.7 3.2 -0.22 2.5
H B ( glyeyrrhetinic acid) 6 -4.6 5.8 -0.09 4.4
75 -2.8 6.8 1.3 3.5
600 -1.7 4.1 -3.4 4.1
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Tab.2 The matrix effects and extaction recoveries of glycyrrhizic acid and glycyrrhetinic acid and IS

FEJF RN ( matrix effects) (n=6)

PRI NIA R (extaction recovery)

4
( mfsjem) (ng ~Cn/1L N LA T H—f 5T A 1 RSD/ Il g 2 RSD/
('matrix factor) (normalized matrix factor) % (recovery)/% %
H B ( glycyrrhizic acid) 1.5 0.99 1.02 3.7 27.5 4.9
10 0.94 0.98 3.6 27.4 5.7
60 0.94 0.99 4.0 28.3 4.6
HE KB ( glyeyrrhetinic acid) 6 0.99 1.02 4.2 39.6 5.2
75 0.99 1.03 5.8 41.0 3.0
600 0.98 1.03 7.3 41.7 7.9
1S 2 0.97 / 3.8 64.0 4.4
0.96 / 4.1 65.3 2.6
0.95 / 4.5 66.7 3.6

(BMI)7E(19.0 ~26.0 kg - m ™" 31 [l Y (£ 45 I 7t
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16 .24 36 48 F1 72 h=RAEMA:, & EDTA - K2 R M&
rh $247,2 500 ¢ - min T BN (4 °C)S ming, 43S I
Fedi, 3T - 80 CRVRIRAF, #ZIR"2.2.47F1%2.27

AT E o 2R ] SAS VO. 4 B b 3 32 i 3
25 JE 1R 3Z 3 70 A S E i S R L H SRR
FIVE — BRI 3 5 SRR T R H R
IR 2B 1% 280 C,,.. 1w ~AUC,_, (AUC, _, |
b S BRI 3, P 2 e — s [ il 2k LI 3
DA E R H kR EZ AR 125450 C. .
AUC, _, AUC, _, IHEFRIEATAEW IR . IFAR
PEAH X A= ¥ Al B F = (AUC,_,+ x Dose, )/
(AUC,_,  x Dosey ) x 100% , 154 A X 4= 4y ) JH]
Fo Zi il F A2 il f e C,,  AUC, ,  AUC, .,
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Tab.3 Main pharmacokinetic parameters in 24 healthy volunteers after oral administration of test and reference preparation

H 2 ( glyeyrrhizic acid)

H ¥R 2 ( glyeyrrhetinic acid)

28

( parameter)

27

(test preparation)

Z: i)

(reference preparation )

27 Z LI

(test preparation) (reference preparation)

AUC,_,/(ng-h-mL™")
AUCy_,./(ng+h-mL7")

220.03 +131. 36
212.76 £129.78

204.26 £119.92
197.07 £118.72

5307.46 +2 192. 81
4739.94 £2 176. 31

5465.61 £2 144. 98
4 862. 18 £2 250. 06

Cpw/ (ng - mL™h) 20.36 +12.46 20. 20 =10. 57 300. 21 £167.91 309. 88 +185. 86
t1,/h 6.58 +1.91 5.56 +1.30 8.9£5.45 10. 34 +6.33
tax/ B 4.53 +2.60 3.92 +2.50 14.85 £7.24 14.33 +5. 64

3 itig
3.1 FESRALFR TR
ARSI SR PO 2 BT XA T R i A B SC
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