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Simultaneous Analysis of Liquiritin and Glycyrrhizin in
Sagunja-tang by HPLC-PDA

Chang-Seob Seo, Jung-Hoon Kim and Hyeun-Kyoo Shin*

Herbal Medicine EBM Research Center, Korea Institute of Oriental Medicine, Yuseongdae-ro 1672,
Yuseong-gu, Daejeon, 305-811, Korea

Abstract — A high-performance liquid chromatography (HPLC) method was developed for quantitative analysis of liquiritin
and glycyrrhizin in Sagunja-tang (SGT, Sijunzi-tang in Chinese), a traditional Korean medicine. HPLC analysis was performed
using a Gemini C18 column operating at 40°C, and photodiode array (PDA) detection at 254 nm and 280 nm for quantification
of the two components in SGT. The mobile phase using a gradient flow consisted of two solvent systems. Solvent A was 1.0%
(v/v) aqueous acetic acid and solvent B was acetonitrile with 1.0% (v/v) acetic acid. Calibration curves were acquired with »
values > 0.9998, and the relative standard deviations (RSDs, %) for intra- and inter-day precision were not exceed 4.0%. The
recovery of each component was in the range of 91.85 - 108.62%, with a RSD less than 4.0%. The contents of the two com-

ponents in SGT were 7.94 - 13.83 mg/g.

Key words — HPLC-PDA, Sagunja-tang (SGT), Simultaneous analysis, Herbal medicine
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©14} (Ginseng Radix), &% & (F)313] E (Yeongcheon,
KoreaPlA 174315921, M= (Atractylodis Rhizoma)Z 7+
% (Glycyrrhizae Radix)©= (57)HMAX (Chungbuk, Korea)
AN 2zt FAATE Z47ke] 3 SekES] EE (2008-
KE24-1 ~ 2008-KE24-4)2 3t=3te]std- SHFEBMS]
TAIE el HastT)

Alef 2 717] - 2FEZR liquiritind} glycyrrhizin
Wako Pure Chemical Industries, Ltd. (Osaka, Japan)Z5-E
TAsI o, 7F FEEEe == 98% odo|%itt. HPLC
E2S $]3F methanol, acetonitrile ¥ water+ J.T. Baker
(Phillipsburg, NJ, USAYIA +U3HHSH, acetic acide 5
FAIFOZ Junsei (Tokyo, JapanyllX] Fste] A8t

GRS 93 HPLCE LC20A A1 2~¥) (Shimadzu
Co., Kyoto, Japan)= AF&-3t9 3, A1 282 pump (LC-
20AT), on-line degasser (DGU-204,), column oven (CTO-
20A), autosampler (SIL-20AC) ¥ PDA detector (SPD-
M20A)ZE A= o] St} 4] data= LCsolution software
(Version 1.24)5 ©]-8-3lo] 223ttt

EFEHo| =X - Liquiritin?} glycyrrhizin®] ¥ F-89-2
FAE B 5785 T methanol2 = E5F 1,000 ug/

H R =1 z;q]a]-
sto ARGt

ool =X - AR A E Table 13 72o]
A vl&= wigsied 2] (Cosmos 660, Inchon, Korea)
o Y, BS AEY 1= Hrlst] 1oo°coﬂ/\1 2N 7F A
et & w5 9 AU 5t 223%S] TEE FEES
AT} F=E 200 mgS e8] S T ES o] 20mL
2 9 % SmartPor GHP (0.2um pore size, Woongki
Science, Seoul, Korea)Z o3l HA oz 31T}

HPLC EMZ=A - A" W S22 liquiritina}
glycyrrhizin®] =g #4317 $1s8ted ShimadzuAke] LC-
20A A =HE AREsle] SAgSISiT 400 AR E 2l
Gminin C18 (5um, 4.6x150 mm, Phenomenex, Torrance,
CA, USA) ZHS A3, 2=+ 40°CE 438}
Atk f55S 1.0 mL/min® 2 ZFeF300m FYFES 10ul
Atk o] F A4S 1.0% acetic acid’} $H+-%¥ water (A)<}
1.0% acetic acid’} &7l acetonitrile (ByS A}8-31¢] Table
e} o] EEFslon, A& 254 nmét 280 nmol|A]
AZsArt.

4°Co) BASHA AFE Aol 54
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Table I. Composition of Sagunja-tang

Amount Company of

Herbal medicine Source
(2) purchase

Ginseng Radix 4.6875 Omniherb  Geumsan,
Korea

Hoelen 4.6875 Omniherb  Yeongcheon,
Korea
Atractylodis Rhizoma 4.6875 HMAX China
Glycyrrhizae Radix 4.6875 HMAX China

Total amount 18.75

Table II. Condition of mobile phase for chromatographic
separation

Time (min) Solvent A (%)"  Solvent B (%)
0 85 15
40 35 65
45 0 100
50 0 100
55 85 15
70 85 15

".0% (v/v) acetic acid in H,O
1.0% (v/v) acetic acid in acetonitrile

=M Validation — S® FARRAHC thate] 24
(linearity), 9] (range), 4= (LOD), 33 (LOQ),
A& (repeatability), 58 (recovery) B YA (precision)
5 ddste] EAE S ASsslh
1) AXA, HY, A& 2 HHSHA (Linearity, Range,
LOD, LOQ)

Liquiritin3} glycyrrhizin®] 7 %412 2.34~300.00 ug/mL
2 3.91~500.00 ug/mLE I3 HA EHE]'O:] Zyz} ZAJ &)
o, FAAFE S T8lo] %kiﬂ' 12738 vep=A]
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Fig. 1. Chemical structures of two constituents in Sagunja-tang.
Table III. Calibration graphs, linear ranges, LOD and LOQ (n=4)
Linear range Correlation LOD LOQ
Analytes (ug/mL) Slope Intercept coefficient (ug/mL) (ug/mL)
Liquiritin 2.34 - 300.00 16293.81 15144.59 0.9999 0.11 0.35
Glycyrrhizin 3.91 - 500.00 8201.43 21652.28 0.9998 0.14 0.48
16, 40, 80 ug/mL¥} glycyrrhizin®] #F &= 20, 50, 100 2.34~300.00 ug/mLe] = WM A () = 0.9999

ug/mL7} E=5 37iste] Ade] A Wiy FU3A A
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8AF< liquiritin® glycyrrhizing 4 A2 =2 1.0%
acetic acid7} $F4-¥ watere} 1.0% acetic acid’} &%
acetonitrileS 7]1&7] &7 270 F slod 354 o] g
3l9ith. PDA 7% 348 glycyrrhizin® 254 nm, liquiritin
2 280 nmel|X AZ3IA Tt AAAX 9] peak= T8 AT
peak?] retention timex} UV S5 IS H|wste] 13}
Rom, F RS 11.55%83 30.15%0 AEHAT (Fig 2).

E2MdttHol XMM (Linearity), Z4&E8H (LOD) ¥ A
25HH (LOQ) - Liquiritin®] peak W&ol t)st 7] A&

o] AMALS VRO M, glyeyrrhizin 3.91 ~ 500.00 ug/
mLe] F%= WA ABAE (%) = 0.99989] 53 2
AL YERHATE g 7 o] AE$H (LOD)= 0.11
ugmL# 0.14 ugmLE ZH2F Jepskom| A ek (LOQ)
£ 035 ug/mL7} 0.48 ug/mLZ 747} YERTE (Table III).

M&M (Repeatability) — Liquiritin}- glycyrrhizin T /3
F-9] Peak W23} HE-ESA|Z} (retention time)ol] T3F =4
AL F AR nE AFEFH2}F (RSDYF 1.00% oW
2 g5 S JERHATE (Table V).

3|8 (Recovery) — ARAMRO] EEEZ] ME thE
I FERE AN § 543 3E& AlY 2 liquiritin
2 91.85 ~ 105.52%= YEFSEOH, i EFHRE 3.72%
o]3t2 UERST}. Glycyrrhizing 99.57 ~ 108.62%% %%

Table IV. Repeatability of liquiritin and glycyrrhizin on
retention time and peak area

Retention time (min) Peak area (mAU)

Liquiritin  Glycyrrhizin Liquiritin = Glycyrrhizin

1 11.547 30.146 800435 817226
2 11.545 30.146 802128 820010
3 11.545 30.143 813370 831115
4 11.547 30.148 801898 818631
5 11.551 30.157 801840 818515
6 11.543 30.152 814979 829975
Mean 11.55 30.15 805775.00 822578.67
SD 0.003 0.005 6553.308  6243.737
RSD 0.024 0.017 0.813 0.759
(%)
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Fig. 2. HPLC chromatogram of a standard mixture at 254 nm (A) and 280 nm (B) and Sagunja-tang extract at 254 nm (C) and 280
nm (D), Liquiritin (1), Glycyrrhizin (2).
Table V. Recovery levels of the liquiritin and glycyrrhizin in Sagunja-tang
Original conc. Spiked conc. Detected conc. Recovery RSD
Compound (ug/mL) (ug/mL) (ug/mL) %) °P )
Liquiritin 81.91 16.00 98.80 105.52 3.93 3.72
40.00 119.09 92.93 0.42 0.45
80.00 155.39 91.85 2.55 2.78
Glycyrrhizin 137.30 20.00 159.02 108.62 2.83 2.60
50.00 187.08 99.57 1.36 1.37
100.00 237.33 100.04 0.99 0.99
3t 37 ES B3oH, 2.60%°]8e] FHEZHAE e ARERFEOIAM S| Liquiritin2t Glycyrrhizine| BHakEA] -

Wt} (Table V).

HLUM (Precision) — 2144 W] Ulellxe] dAg 37}
2] FEoA 2438 AU (intra-day)e} L7} (inter-day) Al
3 A3 U= 0.17 ~ 3.54%] ANFFAZE Je]
om, A7F2 0.07 ~ 3.09%2] FUEZHAE YERAATE

(Table VI).

Y P ol§3l] AmAge] uk AR

o $A) B3I F R BE e gy

3} glycyrrhizi
E9] peakoll

AZE A AREATRS] 4143} liquiritine 7.94 ~ 8.07
mg/g, glycyrrhizing 13.66 ~ 13.91 mg/gl & {5 3
At} (Table VII).
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Table VI. Precision of two marker compounds in Sagunja-tang
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Intra-day (n=3)

Inter-day (n=3)

Spiked
Compound CIE)HC- Ol;iir:ed D Precision Accuracy O‘t;ze;lr:ed D Precision Accuracy
(ug/mL) (ug /mL) (RSD %) (%) @ g/mL) (RSD %) (%)
Liquiritin 16.00 17.41 0.62 3.54 108.81 17.49 0.54 3.09 109.34
40.00 39.38 0.95 2.41 98.45 39.83 0.71 1.77 99.59
80.00 80.03 0.44 0.55 100.04 79.78 0.39 0.48 99.73
Glycyrrhizin 20.00 21.17 0.29 1.38 105.85 21.19 0.20 0.93 105.96
50.00 49.39 0.22 0.45 98.78 49.45 0.08 0.16 98.89
100.00 100.07 0.17 0.17 100.07 100.04 0.07 0.07 100.04
Table VII. Analytical results (mg/g) of the two compounds in Sagunja-tang
Content (mg/g)
Batch (#) Liquiritin Glycyrrhizin
Mean SD RSD (%) Mean SD RSD (%)
1 7.94 0.13 1.67 13.83 0.05 0.34
2 8.07 0.03 0.42 13.91 0.01 0.09
3 8.06 0.04 0.54 13.66 0.01 0.08
& = Bu-Zhong-Yi-Qi-Tang by HPLC/DAD. Yakhak Hoeji 52: 7-

ARG PR Q4
T4 o F el a4
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