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Simultaneous Determination of Three Compounds in Ejung Tang by
HPLC-DAD and LC-ESI-MS
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Abstract — An accurate and sensitive analysis method was established for simultaneous determination of three bioactive com-
pounds (glycyrrhizin, 6-gingerol and ginsenoside Rg3) in the Ejung Tang with high-performance liquid chromatography
(HPLC)-photodiode array detection (DAD)-electrospray ionization (ESI)-Mass spectrometry (MS). The optimizing chro-
matographic separations a were acquired by an C,g column (5 pm, 4.6 1.D x 250 mm, SHISHEDO) using gradient elution with
water comprising 0.1% TFA(trifluoroacetic acid) and acetonitrile at a performing temperature of 35°C. Flow rate was 1.0 ml/
min. A detection UV wavelength set at 205 nm and 250 nm. The three compounds were identified by electrospray ionization
mass spectrometry. All calibration curves indicated great linear regression within test ranges (R*0.9997). The established
method provided acceptable precision and accuracy. The relative standard deviations (RSDs) of intra-day and inter-day were
less than 2.00% and 3.00%, respectively. The recoveries were found to range from 94.49 to 101.10% for the three compounds
analyzed. These results showed that this method was effective and reliable for quality control of Eiung-Tang.
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Fig. 1. Chemical structures of three constituents in Ejung tang.
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Fig. 2. The HPLC chromatogram of standard mixtures (A) and Ejung tang sample (B).
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Fig. 3. The MS spectra of three compounds of standard mixtures.

T8 AEs FAIE AEs] St 203 mgSE 10 ml9]
60% methanol®l]l =T}, 0.45 um membrane filter2 o 2}
% FYskict

HPLC 24 =71 - HPLC:= LPG3X00 pump, Acc-3000
auto sampler, column oven, DAD-3000(RS) diode array
UV/VIS detectorZ 7J ¥ Dionex 2] A|28S A3 T)
HAYPL C, column (5 pm, 4.6 LD.x250 mm, SHISHEDO)
oM, £E= 35°CE FAIstATh UV A&7 e
205 nme} 250 nmel|A] ER1skitt. 053¢ HPLCH 87
2, 0.1% TFA (Trifluoroacetic acid)E 33t water (A)2}
Acetonitrile (B)E AM&-3t] |52 3 AlFoH, 5%
2 1.0 m/minZ St} o &3] HHske 93 Sl =
AL FAATY FEs AEste] A ARl g &
AHS S SIITH(Table 1).

HPLC-ESIIMS BMZ2 - o|58 37K A% 42
E3EFENS LC/MS/MS (TSQ Quantum Ultra, Thermo)
2 A58 o3} W42 ESI (Electrospray ionization)
& AMESIT. HE2 AtlantisAke] dC (150 x 2.0 mm 1D,
3um)E ARSI, ©1F S 0.1% TFA7F X3 water
(A)%} acetonitile (ByS ARE-3FATH & A AR 5032
2 Injection volume 20 ul, F&2 200 pl/minZ 4] 3}

Table I. Solvent gradient elutions system condition for
HPLC-DAD

Final time Flow rate Solvent
(min) (ml/min) A (%) B (%)
0 1.00 80 20
5 1.00 80 20
30 1.00 50 50
35 1.00 40 60
40 1.00 30 70
*A: 0.1% TFA (Trifluoroacetic acid) water
: Acetonitrile

S TH(Table II).

24 dhHo| ZZE(Validation) - HPLC #4199 A3
o} AEAS 7A=31] s ICH (International Conference
on Harmonization) guide line®ll 71%3te] &4 H7}, 3
Z3H 2 A 54, vkE A8S B9 JE4, e
T F5E AES 58 AP Hr1E Axsn b

MY "I KLinearity) — 244 H71E SIg ARde A
7] 98 7} EFEES 60% methanolS A3l 671¢] =
=(x1, x1/5, x1/10, x1/20, x1/40, x1/80)% THAE=Z 5]
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Table II. HPLC-ESI/MS operating parameters

Parameters Conditions
Company TSQ Quantum Ultra, Thermo
Column Atlantis dC18 (150X2.0mm LD., 3 um)

Mobile Phase Solvent A : 0.1% TFA in Water

Solvent B : Acetonitrile

Gradient Time Solvent A Solvent B Flow
(min) (%) (%) (ml/min)

0 80 20 0.2
5 80 20 0.2
30 50 50 0.2
35 40 60 0.2
40 30 70 0.2
42 80 20 0.2
50 80 20 0.2

Injection volume 200 pl

Ion Source ESI

Spray voltage 4000 V

Vaporizer 100°C

temperature

Sheath gas pressure 50 psi

Aux gas pressure 30 psi

Capillary 320°C

temperature
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Table III. Identification of the three compounds by HPLC-

ESI/MS
MS data in posotove
Compound ion mode(m/z)
Glycyrrhizin 822.93 [M+H]"
6-Gingerol 294.39 [M+H]

Ginsenoside Rg3 460.23 [M-Glu]"
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Table IV. Characteristic Linear ranges, regression equation, correlation coefficient (R%), limit of detection (LOD) and limit of

quantification (LOQ) of calibration curve of compounds

Regression equation”

Linear range

Compound (ng/ml) y =axtb R’ (n=5) LOD (ng) LOQ (ng)
Slope(a) Intercept(b)
Glycyrrihizin 2.03 - 162.50 +0.2296 -0.0050 1.0000 0.0750 0.2272
6-Gingerol 1.67 — 133.30 +1.2879 +1.3958 0.9999 0.0776 0.2350
Ginsenoside Rg3 2.08 — 83.30 +0.0931 -0.0553 0.9997 1.0262 3.1098
Y: peak area, x : amount (ug)
Table V. Analytical results of intra- and inter-day variability
) Intra-day (n=5) Inter-day (n=15)
Compound Concentration mean + SD Accuracy mean + SD Accuracy
(emD (wgmh PO pgmh PO
Glycyrrhizin 20.31 19.5340.15 0.75 96.15 20.30+0.25 1.25 99.95
40.63 38.10+1.06 0.41 95.98 40.70+0.88 2.17 100.20
81.25 79.58+0.06 0.07 97.95 81.04+1.57 1.94 99.91
6-Gingerol 16.66 16.53+0.13 0.78 99.22 16.37+0.20 1.22 98.22
33.33 32.82+0.49 1.45 98.47 33.86+0.18 0.54 101.61
66.65 66.91+0.61 0.94 100.39 65.97+1.23 1.87 98.98
Ginsenoside Rg3 10.41 10.45+0.05 0.51 99.37 10.35+0.25 2.40 99.40
20.83 22.45+0.37 1.65 107.79 20.35+0.28 1.39 97.73
41.65 44.43+0.30 0.66 106.67 40.98+0.85 2.08 98.39

S} tH(Table V).

U "Wt - SARANS AEAS Hrleh] flste
Zddo] BRIE s M I FEE 7IECE intra-
day®} inter-day A EE WHESlA 53] SAg5te] HUAS W7t
sk e W71 § A intra-day AIEOA glycyrrhizin
2 0.41~0.75%, 6-gingerol> 0.78~1.45%, ginsenoside Rg3+=
0.51~1.65%2] Z}Z} RSD#LE YERNSI L, inter-day Al ol
A= glycyrrhizin 1.25~2.71%, 6-ginrerol<> 0.54~1.78%,
ginsenoside Rg3+= 1.39~2.40%°] RSD#S H AT}, Intra-
day A&}, iner-dayAl oA 5% RSDAEE] HA7F 3%°]
W2 3 A0S YeERRSITK(Table V).
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6-gingerolS 3]5F-8-0] A 94.499014 ZtH100.10%, RSD
e 1.21~2.03%, ginsenoside Rg3& 3]9=8-°] 4 95.10
oA ZHtH 99.23%, RSDZHE 0.41~1.98%2] H = Yehst
T} o]} -2 IE AP L] AR o]F® Ao AAlE

Rg3¢] oS &

B

BAME 018 OfEel BA] - ols} 0] 15
< olT® A8 FA4dl o]&ato] olF
21 glycyrrhizin, 6-gingrerol, ginsenoside
3k, W ol5% BATAYe) 2

Gl oAzl 7R A RS T 5 lo] 7t
550 tH(Table VII).

Table VII. Substances of three marker compounds in

commercial Ejung-tang samples

Content (mg/g)

Sample Glycyrrhizin -~ 6-Gingerol Ginsenoside
Rg3
ET (a) 7.82+0.01 0.54+0.03 0.840.09
ET" (b) 7.79+0.03 0.33+0.01 0.77+0.02
ET" () 8.44+0.29 0.38+0.01 0.76+0.07
ET (d)  7.04+0.08 0.32+0.01 0.6840.09
ETb (e) 6.73+0.09 0.37+0.01 0.64+0.03

"ET: Ejung-tang samples from Korea institute of oriental

medicine

°ET : Commercial Ejung-tang samples
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Table VI. Acurracy for the test of compound

Compound ilzllll:)?l(ilt M:Efgf;(ti Recgverya R§D
(wgm) gy Y09

Glycyrrihizin 10.27 18.27 101.10 0.16
20.43 28.42 100.58 2.34

40.52 48.52 99.74 0.88

6-Gingerol 7.87 8.48 94.49 2.03
16.56 17.17 99.41 1.24

33.36 33.96 100.10 1.21

Ginsenoside Rg3  5.17 591 99.23 0.41

10.25 11.00 98.46 0.93
19.81 20.55 95.10 1.98

*Recovery (%)= (amount found—original amount)/amount spiked
x100%
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