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Abstract

To establish a method for determination of glycyrrhizic and glycyrrhetinic acids in Weiyanning
Granule. The contents of glycyrrhizic and glycyrrheinic acids are determined by HPLC under
conditions as follows: Diamonsil Gg(4.6 mm x 250 mm, Jum) column, mobile phase of acetoni-
trile-0.05 mol/L ammonium acetate solution (A: 0.05nol/L ammonium acetate solution; B: ace-
tonitrile, gradient elution: 0~30 min: 32% B; 30~60min: 75% B); flow rate of 1.0 ml/min; and
detection wavelength of 250 nm. The determined lilae range of glycyrrhizic acid is 0.320~1.920
nrg, and average recovery is 98.6%, with RSD = 1.98%inear range of glycyrrhetinic acid is
0.039~0.234ug, and average recovery is 97.3%, with RSD = 3.20%he method established in
this paper is simple, accurate and reproducible, wich provides a new way for the quality con-
trol of Weiyanning Granule.
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Introduction I nstruments, Reagents and Drug

Agilent 1200 HPLC; ultrasonic cleaner, purchasemmfr
Ningbo Ultrasonic Instrument Co., Ltd.; 0.01 mg @&cc
racy electronic analytical balance, purchased ffamijin
Guangfa Precision Instrument Factory. Acetonitrilas
purchased from Sigma (HPLC grade), water was re-
distilled water, and other reagents were all oflyital
grade. Glycyrrhizic acid reference substance was pu
chased from the National Institute for the Contodl

. . : . . Pharmaceutical and Biological Products (batch R65-
Fly szr]Jepsm due to overeating and other digestiveases 200125), glycyrrhetinic acid reference substance mpa-

' chased from the National Institute for the Contodl
ning Granule, it contains large amounts of flavascand ~ 111517-200632), Weiyanning Granule was Purchased
rhetinic acids are major active constituents [6fjot 20140314, 20140315, 20140316).
study has f0L_m_d that Weiyannin_g_GranuIe contai_rnemie Methods and Results
able glycyrrhizic and glycyrrhetinic acids. The gig not
listed in the 2010 Edition of "Chinese Pharmacog@tdéd  Chromatographic conditions  Column: Diamonsilg C
effectively control the quality of the preparati@amd pro- column; mobile phase: A: 0.05 mol/L ammonium aceetat
vide more comprehensive and simpler approach fer thsolution, B: acetonitrile; gradient elution: 0~3nm32%
research of extraction process and pharmacologyfet- B; 30~60 min: 75% B. Detection wavelength: 250 nm.
tive parts of Radix Glycyrrhizae, the determinatioh Flow rate: 1.0 mL/min; column temperature:@Qinjec-
glycyrrhizic and glycyrrhetinic acids in Weiyanning tion volume: 20uL. HPLC chromatograms are shown in
Granule is hereby reported as follows. Figure 1.

Weiyanning Granule is composed of ten Chinese medic
nal materials including Lignum Santali albi, Frustu
Crataegi, Fructus Mume and Radix Glycyrrhizae.ds h
the middle warming, spleen refreshing, stomach barm
nizing, adverse gi descending, dampness eliminatird
indigestion curing functions, which is used clirigdor
the treatment of atrophic gastritis, superficiaktgés,
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Figure 1. HPLC chromatograms of reference substance (A), Ea(®)
1. Glycyrrhizic acid 2. Glycyrrhetinic acid

Preparation of reference solutions I nvestigation of linear relations

10 mg of glycyrrhizic acid and 2 mg of glycyrrhétin 2 mL of mixed reference solutions under item "2:#re
acid reference substances were precisely weighedi, aaccurately weighed, and diluted to 25 mL with mathia
dissolved to 5 mL with methanol as the referencekst 1, 2, 3, 4, 5 and 6 mL of the resulting solutiorerevthen
solutions, which were then diluted to obtain mixeter- taken, and diluted to 10 mL with methanol to obtain
ence solutions with glycyrrhizic acid concentratioh  total of six concentrations of reference soluti®GuL of
0.0320 mg/mL, and glycyrrhetinic acid concentratmfn the solutions were precisely drawn, respectivatyl de-

0.0039mg/mL. termined under conditions prescribed in item "2libgar
regression was carried out with injection volumas<the
Preparation of test solution abscissa and peak area Y as the ordinate, andssegre

0.2 g of Weiyanning Granule was precisely weighedequation, correlation coefficients and linear rangsre
added with mobile phase (A:B of 1:1), and ultrasatéd obtained as follows: Y=1231.8X+0.9872, r=0.9998,
at 80C for 30 min, then diluted to 50 mL, filtered, and 0.320~1.920 ug (glycyrrhizic acid); Y=1437X-4.296,
the resulting filtrate was used as the test salutio r=0.9997, 0.039~0.23dg (glycyrrhetinic acid).

Table 1. Sample recovery test (n=6)

Compound Sample con-  Addition Mean Average Relative standard

P tent (mg) amount (mg) measured (mg) recovery (%) deviation (%)
Glycyrrhizic acid 0.612 0.508 0.501 98.6 1.7
Glycyrrhetinic acid  0.107 0.110 0.107 97.3 3.2

Table 2. Sample content determination results (n=3)

Reference 20140314mg/qg) 20140315(mg/g) 20140316(mg/q)
Glycyrrhizic acid 3.067 3.019 3.041
Glycyrrhetinic acid 0.535 0.521 0.530

Accuracy test precisely drawn and determined under conditions pre

20 uL of reference solutions were precisely drawn, in_scrlbed in item "2.1", glycyrrhizic acid RSD = 1783

L . 2 o
jected continuously six times, and their peak amgase glycyrrhetinic acid RSD = 3.20%.
measured, glycyrrhizic acid RSD = 0.23%, glyCyr'Stability test

rhetinic acid RSD = 1.29%. Aliquots of 20puL of the same test solutions were pre-

A cisely drawn, and determined at 0, 4, 8, 12 anch24
Reproducibility test respectively, glycyrrhizic acid RSD = 1.37%, glyeyr
6 aliquots of test solutions were prepared as per t rhetinic acid RSD = 2.13%, which indicated that tlst
method under item "2.3", 2(L of each solution was solution was stable within 24 h.
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Sample recovery test

glycyrrhizic acid and a similar compound, glycyr-

6 aliquots of 0.1 g of Weiyanning Granule of knownrhetinic acid, in Weiyanning Granule as the indexne
contents were accurately weighed, and added separatponents for determination, which are able to fuky
with certain amount of reference stock solutionxtpe flect the accuracy and reasonableness of the tiopic

test solution was prepared according to the method

terms of both activity basis and analysis and dheiteg-

der item "2.3", and determined under conditions- pretion conditions. Weiyanning Granule is favored bg t

scribed in item "2.1", the results are shown inléab

majority of patients, with huge market sales, sis th

study not only has laid the foundation for the eesh

Determination of sample content

of quality control of pharmaceutical preparatiobsit

Weiyanning Granule with three different batch numsbe has also provided the necessary guarantee forhhealt
were taken, and prepared into test solutions asthmer and safety of society.

method under item "2.3", followed by content determ
nation. The results are shown in Table 2.

Discussions 1.

The method established in this paper allows simeha
ous determination of glycyrrhizic and glycyrrhetini

acid contents, which can effectively control theality 2.

of Weiyanning Granule, and provides a new way for
the quantitative determination of compound prepara-

tions containing Radix Glycyrrhizae. 3.

To ensure the sensitivity of the determination mdth
the detection wavelength was set to 250 nm, thei-max
mum absorption wavelength of glycyrrhizic and gly-
cyrrhetinic acids. As to the selection of mobileapé,
the present study has tried acetonitrile-watertate
trile-water (1% acetic acid), acetonitrile-ammonium
acetate and acetonitrile-methanol systems as well a
elution with different gradients, acetonitrile-ammiam
acetate system not only allowed better isolation be
tween glycyrrhizic and glycyrrhetinic acids, butsal
rather good isolation of other ingredients in tbhemiu-
lation, so after comprehensive analysis, elutionhwi

acetonitrile-ammonium acetate gradient was adopted.

For the selection of column temperature and flote,ra
flow rates of 0.8, 1.0 and 1.2 mL/min, and column

temperatures of 30 and 20C were investigated, g

which found that chromatographic peaks were better
separated at 30, so column temperature was set as
30°C. Further investigation of flow rate found that

comparatively favorable effect was achieved atoavfl
rate of 1.0 mL/min.

7.

During the course of this experiment, the extractio
solvents of 30%, 50% and 80% methanol, as well as
mobile phases of acetonitrile-0.03 mol/L ammonium

acetate (1:4; 1:2; 1:1) have been investigated clvhi 8.

revealed that the extraction yield was higher fabite

phase (1:1). 9.

Gastritis is a common gastrointestinal disease(pR-1
according to the reported literature, glycyrrhizcid
has a gastritis curing effect [8,11], so we havesem
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