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Validation and Determination of Glycyrrhizic Acid as a Marker Substance
in Bu-Zhong-Yi-Qi-Tang by HPLC/DAD
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Abstract — A high performance liquid chromatographic (HPLC) method for the determination of glycyrrhizic acid was
developed for the quality control of traditional herbal medicinal preparation Bu-Zhong-Yi-Qi-Tang (BZYQT), which is well-
known herbal medicine used as tonic. RP-HPLC analysis was carried out using Capcell pak C;3 MG column (5 u, 150x4.6
mm) and a mobile phase consisting of acetonitrile and water containing 0.03% phosphoric acid (pH 2.46) at a flow rate of
1.0 m//min. The optimum wavelength for the detection of the glycyrrhizic acid was found at 250 nm using diode-array UV/
VIS detector. The glycyrrhizic acid in BZYQT shows good linearity (*>0.999) in the range of 15 ug/ml to 500 ug/ml. The
limit of detection (LOD) was less than 5 ng and R.S.D for intra-day and inter-day reproducibility was less than 7%. The mean
recovery of the glycyrrhizic acid was 97.3~113.0%. These results suggest that the developed HPLC method is simple and
efficient, and could be contributed for the quality control of commercial BZYQT products.
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Fig. 1 -HPLC-DAD chromatogram of giycyrrhizic acid in experimentally prepared Bu-Zhong-Yi-Qi-Tang.
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Table I - Linearity, LOD and LOQ of a newly developed analytical method

Calibration eq. (Y=aX+b
Compound Cone. Il;a;lnge LA ) R? LOD* (ug) LOQ** (ug)
(ug/mi) Slope (a) Intercept (b)
Glycyrrhizic acid 15.63~500.00 8.4004 0.7083 0.9990 0.0054 0.0164

*LOD=3.3 X (S.D./slope of calibration curve).
**L0OQ=10 X (S.D./slope of calibration curve).

Table II - Precision (Intra-assay) precision and Intermediate Precision) of a newly developed analytical method

Spiked amount Intra-assay precision (n=3) Intermediate precision (n=3)
(g Detected amount (ug) RSD* (%) Accuracy** (%) Detected amount (ug) RSD* (%)  Accuracy** (%)
5.00 4.78+0.31 6.50 104.43 5.14+0.22 4.20 97.26
1.25 1.21+0.05 415 102.89 1.28+0.04 2.82 97.67
0.31 0.28+0.007 2.40 109.62 0.27+0.02 6.01 113.03

*R.S.D. (%)=(5.D./mean) X 100.
**Accuracy (%)=[1-(mean concentration measured-concentration spiked)/concentration spiked] X 100.
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Table III - Accuracy (Recovery) of a newly developed analytical

method
Spiked amount  Detected amount Recovery RSD
b g (%) (%)
3.93 421 107.08+1247 1165
5.45 6.00 110.13+2.93 2.66
6.97 7.58 108.76+1.58 145

sl on, =5 98% ool

HEHd(Accuracy) HE - 3o golg B0V |8 X84

A F4E SYAYRAKG00 pg/ml)S 71et F S Pl
o] IS =793 23 Table MO 9} 2] 107~111%2] 7
IS vERIGeY T 12% ©)3te] A EFAHAE Yeh)
At

Y (Precision) HE - S-St FAEAH AUXS A=
at7] flate] Ado] ERld w5 7 F Y BEE V)E
07 3lo] AFE 53] HHE Z4sio] AuAdS i-lﬁs} A3} Table
[elA 9} o] Alsw BFolM 7% o)3ke] A
Uigdet, st 2 o] Bkld v 113k 5 37%1 TEEVE
oF 3] A dAE WA 14, 39, 594 H @ 53
HEE SA% A 7% olste] AdEFRAE Yepgic)

%
f
®

MEAH JHUE 2o o| HE

AP T 2AR BEA7|H thsle] Ajzo) g 2
Ao FEjrlEzlite] ds £33 A3 Table IVOllA 9}
o] 0.091%% 2.4, FUd AlFel tisle] o)de] AL

N
8.02+05

6.02+05-]

402505+

8.02405-

6.02505-

4.0»09‘

2.02+05-

ToE X

10F 08"

8.02.05-]

6.02405-

4.0%-054

20205

Table IV - Glycyrrhizic ‘acid contents of a newly developed
analytical method compared with individual analytical
method in Bu-Zhong-Yi-Qi-Tang by HPLC

A newly developed
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Fig. 3-HPLC chromatogram of three commercial Bu-Zhong-Yi-Qi-Tang products by a newly developed analytical method.
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