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Simultaneous Determination of Six Bioactive Components in
Guibi-tang by HPLC-DAD
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Abstract — Guibi-tang, a traditional herbal medicine, is used for anti-oxidant, anti-osteoporosis, hemostasis and gastropro-
tection. To develop an analysis method of simultaneous determination of six compounds, swertisin, decursinol, glycyrrhizin,
6-gingerol, costunolide and decursin in Guibi-tang, a high performance liquid chromatography was used with diode array detec-
tor. Six bioactive components were separated on a SHISEIDO C,4 column (5 um, 4.6 mm [.D.x250 mm) with column tem-
perature 30°C. The gradient elution was composed of water with 0.1% trifluoroacetic acid (TFA) and acetonitrile. UV
wavelength was set at 230 nm, 254 nm and 330 nm, respectively. Calibration curve showed good linear regression (R*>
0.9999). The limits of detection (LOD) and the limits of quantification (LOQ) ranged in 0.03 - 0.23 pg/ml and 0.08 - 0.70 pg/
ml, respectively. The RSD values of intra- and inter-day test were in the range of 0.03 ~ 0.96% and 0.01 ~ 1.46%, respectively.
The evaluated results of accuracy test were varied from 92.28% ~ 105.14% with RSD < 1.60%. In conclusion, this developed
simultaneous determination method was accuracy and sensitive to the quality evaluation of Guibi-tang.
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Table I. Gladient elution system using mobile phase A and B

Time (min) n Solvent 5
A" (%) B’ (%)

0 85 15
10 85 15
20 80 20
35 65 35
40 60 40
50 50 50
60 47 53
65 45 55

*A: 0.1% TFA (Trifluoroacetic acid) water
"B: Acetonitrile

UV detector= 230 nm, 254 nme} 330 nm 3ol E295}
St o5/ 0.1% Trifluoroacetic acid (TFAYS EFsI=
water (A)¢} acetonitrile (B)S AM&3te] H2]5S A
o, #4210 m/minZ s1ATE) HHslE o) =
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Fig. 1. Chemical structures of six marker components in Guibi-tang.
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glycyrrhizin, 6-gingerol, costunolide, decursin®] $% 3 7}

5 AAsHT,

[

i

=AM = &R - 8ulo] A HES A HE g
slo] EE5g =2 oleY 27e=E, AM|Ee] o714 A%
swertisin, decursinol, glycyrrhizin, 6-gingerol,
costunolide & decursin®l] T3+ FA]EAH o] g5 =3 Th
UV 34 =742 230, 254, 280, 330 nme 2§31 o1,
7} A3 A3E2] UV spectras &3l 2 AF4we] Hof UV
5 e st SIS SRSt 6-gingerolZt
costunolide= 230 nm, glycyrrhizin= 254 nm, swertisin,
330 nme] spgollA o] v HAE

decursin?} decursinol-
735l

MY 9 HESH(LOD)-
of gt yF& FIAHA, xFE AT £ FERE 1o
2 E AFAE Bl A3 2] correlation coefficient
RRHS gR1E Ax, 22 FH4 (R > 0.9999)S Bt

HAE3H (LOD)}F G #3H (LOQ)= 7+t 0.03~0.23 pg/
ml 2 0.08~0.70 pug/ml HEM?L mge] JE7A A% 2 A
Zo] 71581t} (Table D).

UM "It - gyE SAEA

BB (LOQ) - ¥4 A

el AL B flal
intra-day test2} inter-day testE A1$+ A3} intra-day test=
0.03~0.96%%=., inter-day test= 0.01~1.46%<] ”‘EH A BT
Az} (RSDY%)E Eo] RSD%7} 2% ol&te] =o AuAe
3l 4= St} (Table 1I0).

38 AME - ﬂaol IE AF T=E 4 U=
=9t & 35eS Worek A9, 7 AR A

AR e &
19| 3582 92.28~105.14%2] W) el UERgteH,
A EEUAF (RSD%)= 1.6% oI5tz ullg- g2tghe: &
Q18I T} (Table V).

EZIE SARMEUS 0I88 HHlE AE 24 - A
AEE A6t FY3 FARAH S a84E AT
ot ARG Algel tisle] & Aol BARE ol8dle] &

Table II. The linearity, regression equation, correlation coefficient (Rz), limit of detection (LOD) and limit of quantification

(LOQ) of calibration curve of components

Components Regression Equation® R (n=5) LOD (ug/ml) LOQ (ung/ml)
Swertisin Y = 0.4592x — 0.0300 1.0000 0.08 0.24
Decursinol Y = 0.8876x — 0.0359 0.9999 0.06 0.17

Glycyrrhizin Y = 0.1017x — 0.0114 1.0000 0.12 0.36
6-Gingerol Y = 0.1589x — 0.0238 0.9999 0.23 0.70
Costunolide Y = 0.1438x — 0.0042 1.0000 0.05 0.15
Decursin Y = 0.4855x — 0.0563 0.9999 0.03 0.08

Y : peak area, x : amount (ug/ml)
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Table III. Analytical results of intra- and inter-day test

Components Concentration Intra-day (n=5) Inter-day (n=5)
(ng/ml) Mean + SD (pg/ml) RSD (%) Mean = SD (pug/ml) RSD (%)

Swertisin 30.00 31.06 £ 0.01 0.32 31.06 + 0.04 0.14
15.00 15.95 + 0.08 0.50 15.69 +0.17 1.06
7.50 7.86+0.03 0.33 7.91+0.07 0.83
Decursinol 17.50 17.36 + 0.01 0.03 17.29 + 0.02 0.01
8.75 8.62+0.01 0.09 8.58 +0.04 0.42
438 439+0.01 0.11 4.41+0.01 0.20
Glycyrrhizin 21.34 21.62+0.08 0.36 21.94 +0.05 0.22
10.67 11.35+0.11 0.96 11.14+0.13 1.18
5.33 531+0.05 0.90 5.24+0.03 0.56
6-Gingerol 17.67 17.82 £ 0.06 0.32 17.85 +0.02 0.14
8.83 9.14 + 0.06 0.66 8.85+0.07 0.74
4.42 4.44 +0.04 0.90 430+ 0.03 0.79
Costunolide 28.34 28.07+£0.10 0.37 28.12+0.01 0.04
14.17 14.28 +0.06 0.39 14.18 £0.17 1.18
7.08 7.05 + 0.04 0.50 7.22+0.11 1.46
Decursin 18.67 18.74 +0.07 0.39 18.70 + 0.04 0.20
9.33 9.28 +0.05 0.55 9.20+0.10 1.12
4.67 4.41+0.01 0.30 439 +0.03 0.77

Table IV. Analytical results of accuracy test

Components Spiked Amount Measured Amount RSD Recovery”
(ng/ml) (ng/ml) (%) (%)
Swertisin 15.00 15.77 + 0.03 0.19 105.14
7.50 7.37 £ 0.09 1.24 98.36
3.75 3.73 £ 0.02 0.50 99.47
Decursinol 8.75 8.80 + 0.01 0.11 100.58
438 445 + 0.04 0.87 101.82
2.19 221 + 0.01 0.16 100.96
Glycyrrhizin 10.67 10.36 + 0.04 0.40 97.13
5.33 542 + 0.04 0.68 101.68
2.67 2.60 = 0.01 0.32 97.31
6-Gingerol 8.83 8.61 £ 0.12 1.39 97.48
5.33 5.37 £ 0.07 1.25 100.64
2.68 2.79 £ 0.03 1.00 104.49
Costunolide 14.17 14.01 + 0.06 0.44 98.86
7.08 7.06 £ 0.04 0.51 99.63
3.54 3.70 + 0.04 0.95 104.55
Decursin 9.33 8.61 £ 0.08 0.95 92.28
4.66 445 + 0.07 1.60 95.41
2.33 242 + 0.01 0.48 103.66

*Recovery (%) = (amount found — original amount)/amount spiked x100%
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Fig. 2. The HPLC chromatogram of standard mixture (A) and Guibi-tang sample (B).
Table V. Contents of six marker components in Guibi-tang sample
Contents (ng/mg)
Sample — , — . . .
Swertisin Decursinol Glycyrrhizin 6-Gingerol Costunolide Decursin
GB* nd” 0.181 1.597 nd nd 0.609
°GB: Guibi-tang sample
’nd : not detectFigure legends
Agt A}, AnRe] 671A] A3k /4 swertisin, decursinol, A A}
glycyrrhizin, 6-gingerol, costunolide % decursin®] 3] =7}
7] e 4Rge) vad) UL WA 43 BAel ks 2 ATE daelsklTae] A7A9 (K090dopl o

S0 (Fig. 2), ¥ A AFdS &8
HI AlRe] 671 A o] s 25 Felsislth
(Table V).
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