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Llcorzm 1s a new drug that constlsts of zinc and effective components ex- 
tracted from the root of glyrrhlza The root extract reacts with morgamc zinc 
to form a precipitate, which 1s named hcorzln The content of lnorgamc zinc 
ion and glycyrrhlzm (G) in hcorzm are 4-5% and 25%, respectively Besides 
overcommg zinc deficiency m children the drug has been exploited for the 
treatment of gastric ulcers, duodenal ulcers and stomatocace by oral admmls- 
tratlon G and its metabohte glycyrrhetlnlc acid (GA) both show anti-ulcer 
action [ 11 Therefore, a method for the determmatlon of G and GA m plasma 
1s necessary m order to investigate the absorption of hcorzm and the ehmma- 
tlon of G and GA 

The analysis of G m glyrrhlza root has been reported [2,3]. Quantltatlve 
analysis of G and GA m blologlcal materials has been performed by capillary 
gas chromatography with selected-ion monltormg [ 41, high-performance hq- 
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Fig 1 Structures of glycyrrhmn (G) and glycyrrhetmlc acid (GA) 

uld chromatography (HPLC) [ 51 and enzyme immunoassay [ 7,8] Saklya et 
al [9] have described an HPLC method for the simultaneous determmatlon 
of G and GA using a strongly basic Ion-exchange resm column and a linear 
gradlent system after oral admuustratlon of G to rats Ichlkawa et al [ 10 ] 

found that G and GA m plasma can be determmed by HPLC usmg two kinds 
of mobile phase system after G and GA were inJected mtravenously into rats, 
although the sample pretreatment was time-consummg Until now, no method 
has been reported for the determmatlon of G and GA In plasma after oral 
admmlstratlon of llcorzm to rabbits 

G and GA differ greatly m polarity (Fig 1) so we have studled the reversed- 
phase HPLC determmatlon of G and GA m plasma by using two kmds of 
mobile phase system. The pretreatment of plasma samples 1s very simple The 
sample solution for HPLC can be obtamed m a smgle pretreatment step and 
may be used to determme both G and GA The method proposed was also 
applied to determme G and GA plasma concentrations after oral admmstra- 
tlon of hcorzm to rabbits. 

EXPERIMENTAL 

Chemtcals 
Methanol, acetomtrlle, glacial acetlc acid and propylparaben (PPB) were of 

analytical grade Water was rehstllled Llcorzm, with a G content of 25% and 
a GA content of less than 0 3%, was produced by XmJlang Pharmaceutical 
Factory (XPF, China) G standard was provided by XPF and standard GA by 
Huhehaota Pharmaceutical Factory (China) 

Apparatus and chromatographlc condltlons 
The apparatus used was a Shlmadzu high-performance hquld chromato- 

graph, Model LC-4A, with a UV detector operatmg at 256 nm and a Nucleosll 
C,, column (250 mm x 4 6 mm I D ,5 pm particle size) The mobile phase was 
acetomtrlle-water-acetic acid (38 62 0 5, v/v) for G and methanol-water- 
acetic acid (83 17 0 5, v/v) for GA The column was mamtamed at 20-25”C, 
and the mobile phase flow-rate was 1 0 ml/mm 
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Sample preparatmn 
Plasma samples (1 ml) were diluted with 5 ml of methanol containing the 

Internal standard (PPB ) (0 8 pg), mrxed for 1 mm, and then centnfuged for 
5 mm at 1250 g. Then 4.5 ml of the supernatant liquid were dried at room 
temperature under an au stream The resrdue was drssolved m 0.4 ml of meth- 
anol and filtered through a Mllhpore membrane filter (FH 0.5 pm pore size ) 
to obtain ca 200 ~1 of filtrate, which was used for the HPLC determination of 
G and GA. a 50-~1 ahquot was injected each time 

Calculation 
G was calculated by the method of peak height of internal standard (PPB) 

and GA by the method of peak height of external standard (there 1s no suitable 
internal standard for GA) 

RESULTS AND DISCUSSION 

Eluents and chromatograms 
G and GA differ greatly m polarity so two different mobile phases were used 

to determine G and GA rn plasma. We eventually selected a mobile phase of 
acetonrtnle-water-acetic acid (38 62 0 5, v/v) for G Some rmpurltles m 
plasma, G and PPB can be separated using the mobile phase (Fig 2) without 
the appearance of the GA peak. Methylparaben (MPB ), PPB and butylpara- 
ben (BPB ) were tested as internal standards The MPB peak overlapped with 
the peaks of the solvent and lmpurltres rn the plasma. The retention time of 
BPB was too long (25 mm) and the peak of BPB was too broad Only PPB 
was an ideal internal standard for G The pretreated plasma sample was in- 
jected for HPLC after the oral administration of hcorzm to rabbits. The reten- 
tion time of G was prolonged or shortened following a change of the proportion 
of water m the mobile phase, but the peak was still a single one. 
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Fig 2 Chromatograms of rabbit plasma (a) Drug-free plasma, (b) plasma spiked with G and 
Internal standard (PPB), (c) extracted plasma sample after oral admnustratlon of hcorzm (1 5 
g/kg) The eluent was acetomtnle-water-acetlc acid (38 62 0 5, v/v) 
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Fig 3 Chromatograms of rabbit plasma (a) Drug-free plasma, (b) plasma spiked with GA, (c) 
extracted plasma sample after oral admmlstratlon of hcorzm (15 g/kg) The eluent was metha- 
nol-water-acetic acid (83 17 0 5, v/v) 

The mobile phase of methanol-water-acetic acid (83 17 0.5, v/v) was used 
to separate the peaks of GA, G, PPB and impurities m plasma (Fig. 3) G and 
PPB were eluted almost together with this mobile phase We did not find a 
suitable mternal standard for GA 

Lrneanty and precwon 
Standard G, GA and internal standard PPB were added to 1 ml of drug-free 

plasma, and the sample was pretreated The peak-height ratio of G to internal 
standard was found to be linear throughout the range l-20 pg/ml (r = 0 9993 ) 
The lmearlty range of the peak height of GA was 0.5-20 pug/ml (r=O 9992). 
The results of precision studies are presented m Table I The inter-assay and 
mtra-assay coefficients of variation (C.V.) were all less than 7% 

Recovery 
The recovery of the method was evaluated by analysmgplasma samples con- 

tammg known amounts of G, GA and PPB The mean recoveries of G and GA 
were 83 4 + 2 0 and 94 9 ? 4 3%, respectively (Table II) 

Plasma concentrahon of G and GA after oral admuxstrat~on to rabbits 
Four healthy rabbits welghmg 2.0-2 5 kg (male and female ) were used. Blood 

was drawn pre-dose and at approximately the followmg times 4,8,12, 14, 16, 
18, 22, 27,32 and 38 h after oral admnustratlon of hcorzm (15 g/kg) About 
2 ml of blood were drawn through the auricular vem and collected m heparm- 
lzed tubes. Immediately after samphng, the blood samples were centrifuged for 
5 mm at 1250 g to obtam 1 ml of plasma, which was sublected to analysis for 
G and GA. The mean plasma concentration-time curves of G and GA are shown 
in Fig. 4. The peak time of G was ca 14 h, and that of GA was 22 h. The peak 
concentration of GA (ca. 2.2 fig/ml) was less than that of G (ca. 7 pg/ml) 
These results indicate that in rabbits GA is the main metabohte of G, because 
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TABLE I 

PRECISION AND ACCURACY 

Dw Amount added 

@g/ml) 

Amount found Precision 
(mean&SD, n=lO) (CV) 
b/ml) (%) 

Accuracy 
(%) 

Intra-assay 
G 100 

2 00 
501 

10 02 
GA 0 50 

2 02 
5 04 

10 08 

Inter-assay 
G 100 

2 00 
5 01 

10 02 
GA 0 50 

2 02 
5 04 

10 08 

106fO07 66 106 
199io 12 60 99 5 
495io22 44 98 8 

10 14*0 35 35 101 
0 51 +o 03 59 102 
190~007 38 94 1 
5 13+020 40 101 
930+026 27 92 3 

104fO07 67 104 
201~011 55 100 
485+021 43 96 8 
9 96+043 44 99 4 
05oioo3 60 100 
205iOll 54 101 
505+0 18 35 100 
964kO36 37 95 6 

TABLE II 

RECOVERY OF G AND GA 

Drug Amount added 
(,&ml) 

Amount found 
(meanfSD,n=3) 

kg/ml ) 

Recovery (% ) cv 
(%) 

Indwdual MeantSD 
values 

G 100 os4+005 84 0 834k20 24 
2 00 1 73+0 06 86 4 
5 01 407+004 812 

10 02 820+006 82 0 

GA 0 50 051+009 102 0 949i43 45 
2 02 190+003 94 2 
5 04 459+0 12 92 1 

10 08 9 19+008 912 
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Fig 4 Mean plasma concentration-time curves of (a) G and (b) GA after oral admmlstratlon of 
hcorzm (1 5 g/kg) m four rabbits 

there 1s nearly no GA m hcorzm (less than 0.3% ) Also the results suggest that 
G may be absorbed m two forms, the parent form (G) and Its metabohte (GA). 
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