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Establishment of Simultaneous Quantitative Method for 7 Marker
Compounds of Herbal Medicinal Products(Pills)
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Abstract — Assay of herbal medicinal product should be complied with the Korean Herbal Pharmacopoeia. Currently, assay test
requires individual analysis of marker compound and involve complicated pretreatment steps, leading to considerable analysis
time. Thus, it needs to be improved in these aspects. In this study, we aimed to develop a simultaneous quantitative method
for 7 marker compounds (loganin, gentiopicroside, poncirin, saikosaponin A, decursin, decursinol angelate, and magnolol) that
can be applied to 28 herbal medicinal products (pills) in the Korean Herbal Pharmacopoeia. We developed and validated the
simultaneous quantitative method for these 7 marker compounds, assessing linearity, limit of detection, limit of quantitation,
accuracy, and precision. The R* values for linearity of each marker compounds were > 0.999, and the accuracy ranged from
82.64~108.68%, with relative standard deviations (%RSD) for precision ranging from 0.43~3.49%, all within acceptable limits
(£ 15%). Furthermore, a comparison between the current and improved test methods confirmed the similarity of quantification.
As a result, we intend to incorporate this developed analytical method into the Korean Herbal Pharmacopoeia to facilitate its
utilization in the quality control of herbal medicinal products.

Keywords — The Korean herbal pharmacopoeia, Herbal medicinal products, Pills, HPLC-DAD, Simultaneous quantitative
method, Validation
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FH(LLIZEH, Cornus Fruit), A & (%A, Bupleurum Root), |4
(FHE, Poncirus Immature Fruit), $2F(E4}, Magnolia Bark)
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EEZY9| =X - Loganin, gentiopicroside, poncirin,
saikosaponin A, decursin, decursinol angelate, magnolok> 7t
7} 80 mg® 23] 2 #31] methanol 20 mLE 3 4,000 pg/
mLe| FEE FFUAS A %3]0 loganin, gentiopicroside,
1.0 mL,
decursin, decursinol angelate, magnolol ¥ 7} 0.4 mL
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Fig. 1. Chemical structures of (A) loganin, (B) gentiopicroside, (C) poncirin, (D) saikosaponin A, (E) decursin, (F) decursinol

angelate, and (G) magnolol.
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Table 1. 40 Granular herbal medicinal product

183

Korean Name

Herbal medicinal product

O 00 9 O L B W N =

NS I NO T NG I NG B NG N NS N NG I (& I e e e e e e
N N LR WD = O O 0NN R WD~ O

28

29

30
31
32
33
34
35
36
37
38
39
40

~

~

E

(o

4o o 953

e
7he127) 8
7he) 41 3k
7 EA wk
A g

o
O
)

rR et

ot

AU

r2
e

o o off 2 L oX o2
(U A I A R

o
(o

l
L

o
R

ol
>
>,
o
i)
2
o
i3
0%

o
oldh
ol

>,
(o,

[e,

>
=
of
=2
N
=q
i
A
NENG U.?‘.'.

~

o o o
2 oY
> o>
o o

P~

ol

=)
)

2L NN o o
>

oo o\

o
ol M {T T b

o'Fﬂl‘ﬁ'«Qﬁﬂﬁrﬁ_{oﬂiom
o ool (ob o plo (B

o
ofl &

g
=)
)

ot

o

~

Ho

~

Gagampalmihwan Pill
Gamisingihwan Pill
Gamiyeongsinhwan Pill
Geopungjibodan Pill
Geonbihwan Pill
Gyejibokryeonghwan Pill
Gobonhwanjeonghwan Pill
Gieunghwan Pill
Danggwijakyaksan Pill
Majainhwan Pill
Boganhwan Pill
Bosimhwan Pill
Bohwahwan Pill
Jeongrohwan Pill
Sacheonghwan Pill
Sahyangsohapwon Pill
Samhwangjichulhwan Pill
Saengwidan Pill
Soacheongsimwongauhwang Pill
Sipmipaedoktang Pill
Anjungjogihwan Pill
Yangbihwan Pill
Yanghyeoljanggeungeonbohwan Pill
Yeonnyeoniksudan Pill
Yeonrahwan Pill
Yeonryeonggobondan Pill
Okcheonhwan Pill

Uhwangcheongsimwon Pill
(Altered Prescription, contained alternative Moschus)

Uhwangcheongsimwon Pill
(Original Prescription, contained alternative Moschus)

Uhwangcheongsimwon Pill (Altered Prescription)
Uhwangcheongsimwon Pill (Original Prescription)
Uhwangporyonghwan Pill
Yukmijihwanghwan Pill
Jujadokseohwan Pill
Jujeunghwangryeonhwan Pill
Cheonwangbosimdan Pills
Cheongsangbohahwan Pill
Taehwahwan Pill
Tonggyeonghwan Pill

Palmijihwanghwan Pill




184

Table II. Analytical conditions of HPLC

Kor. J. Pharmacogn.

HPLC

Agilent 1260 infinity

Column

Column temp.

YMC Pack ODS-A (5 um 250x4.6 mm 12 nm)

25°C

A : 0.05% phosphoric acid in Water
B : 0.05% phosphoric acid in Acetonitrile

Time (min) A (%) B (%)
0 86 14
Mobile phase 15 86 14
30 55 45
40 40 60
50 25 75
55 86 14
Injection volume 10 uL
Flow rate 1.0 ml/min
Autosampler temp. 4 °C

Detector PDA (Photodiode Array Detector) 215 nm
P FRAA MEUEIB)S AHG5Ie] 75 AE  FitskS) EEARH0)S okle) 742 AHgs) Ataiit.
AHo] HA L] o]=A s @-F/l Table 11 :g}ag_ _
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220 upgt HY 10 mLE Y35t 1.0 mL/min §-592 22kl
B A=A (LOQ) =10 x 6/S

215 nm (PDA) 33l A B33t} '

. _ o : Rh3-] FFUAL, S 7] 71871

B2l 2l Mol HE(Validation) — HI5ZE 3k <)) ’
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Fig. 2. UV spectra of (A) loganin, (B) gentiopicroside, (C) poncirin, (D) saikosaponin A, (E) decursin, (F) decursinol angelate, and

(G) magnolol.

Table III. Linearity, LOD and LOQ of compounds

Linearity LOD LOQ

Regression Equation R? (n=6) (ug/mL) (ug/mL)
Loganin y=4.6429x+5.6563 1.0000 6.35 19.24
Gentiopicroside y=3.9171x+0.9176 0.9999 5.76 17.46
Poncirin y=24.2138x+6.5511 1.0000 0.73 222
Saikosaponin A y=1.4485x+15.4839 0.9994 3.40 10.30
Decursin y=42.3120x+1.6729 1.0000 0.27 0.83
Decursinol Angelate y=16.5029x-1.5197 1.0000 0.28 0.84
Magnolol y=84.3364x+11.0993 1.0000 0.30 0.91
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Table IV. Analytical results of intra- and inter-day test
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Intra-day (n=3)

Inter-day (n=3)

Concentration
(ug/mL) Mean+SD Accuracy RSD Mean +SD  Accuracy RSD
(ug/mL) (%) (%) (ug/mL) (%) (%)
50.0375 54.34+0.02 108.68 0.03 53.21+1.79 106.42 3.37
Loganin 100.075 102.95+0.48 102.95 0.47 103.10+0.56 103.10 0.54
200.15 202.23+0.38 101.12 0.19 199.85+6.97 99.92 3.49
50.1125 43.65+0.20 87.30 0.46 43.75+0.51 87.51 1.16
Gentiopicroside 100.225 86.41+£0.26 86.41 0.30 86.78+0.59 86.78 0.68
200.45 173.90+0.52 86.95 0.30 173.73+1.70 86.86 0.98
12.525 11.59+0.04 92.70 0.38 11.68+0.09 93.44 0.79
Poncirin 25.05 23.34+0.09 93.37 0.37 23.41+0.10 93.63 0.43
50.1 47.06+0.11 94.12 0.23 47.04+0.48 94.08 1.02
50.08125 41.32+0.12 82.64 0.28 41.88+0.48 83.76 1.14
Saikosaponin A 100.1625 86.39+0.38 86.39 0.45 86.91+0.54 86.91 0.62
200.325 175.52+1.12 87.76 0.64 176.78+1.96 88.39 1.11
5.0075 4.47+0.01 89.31 0.13 4.53+0.05 90.64 1.15
Decursin 10.015 9.15+0.08 91.51 0.92 9.21£0.10 92.11 1.07
20.03 18.45+0.02 92.27 0.10 18.67+0.21 93.33 1.14
5.00875 4.82+0.03 96.32 0.56 4.86+0.04 97.22 0.89
Decursinol Angelate 10.0175 9.59+0.03 95.90 0.36 9.68+0.12 96.78 1.19
20.035 18.82+0.15 94.11 0.79 19.11+0.27 95.56 1.41
5.00125 4.85+0.02 96.94 0.42 4.92+0.06 98.41 1.28
Magnolol 10.0025 9.77+0.06 97.74 0.59 9.85+0.07 98.48 0.72
20.005 19.71+£0.07 98.57 0.35 19.76+0.19 98.78 0.97

Table V. System suitability results obtained by repeated analysis of mixed standard solution

Compound

Repetition

Mean

1 2 3 4

5 6 7

8 9

RSD
(%)

Loganin 3700.1533 3778.1189 3693.2998 3735.8565
Gentiopicroside 3109.8828 3152.3228 3165.343 3115.6672
Poncirin 4815.5689 4897.084 4841.9004 4862.0313
Saikosaponin A 1153.7263 1176.9236 1163.6942 1168.3932
Decursin =~ 3361.0225 3414.0518 3377.4902 3388.98

Decursinol
Angelate

Magnolol  6713.1401 6818.6025 6741.3135 67652847

1310.1357 1330.158 1316.3584 1320.3516

3730.2188 3724.77832 3724.9561
3096.4685 3104.83521 3110.7004
4859.5479 4858.45508 4857.5693
1166.8009 1167.08997 1166.8283
3383.0283 3384.4646 3382.4016

1318.1567 1318.89685 1317.7692

6758.6709 6759.6709 67523589

3727.3313 37281799 3726.988091
3112.9778 3116.0845 3120.475803
4860.2441 48583804 4856.753472
1167.1552 1166.9772 1166.398749
3381.9324 3380.6299 3383.777912

1317.7376 1317.3818 1318.549534

67579917 6757.2246 675825087

0.64
0.73
044
0.51
041

0.39

041

Az}, A AlolM s A EFH2H% RSDY7| 0.03~0.92%
HAE eI o, A7 Aol M= AT EEH 2% RSD)
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Fig. 3. HPLC Chromatogram of (A) standard mixture, (B) tachwahwan pill sample, and (C) anjungjogihwan pill sample.
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Table VI. Contents of 7 marker components in Pill herbal medicinal product samples

Content (mg/dose)

Sample Total . . Saikosaponin Lo
Decursin Poncirin  Magnolol  Loganin A Gentiopicroside
Geonbihwan Pill A 36 - - - - -
Majainhwan Pill A - 11.18 - - - -
. A 69.33 - - - - -
Boganhwan Pill
B 53.34 - - - R -
Bohwahwan Pill A - 291 2.39 - - -
A 15.36 - - - - -
Yanghyeoljanggeungeonbohwan Pill B 15.58 - - - - -
C 6.17 - - - - -
Yeonryeonggobondan Pill A - - - 3.04 - -
Uhwangcheongsimwon Pill A 555 i i i
(Altered Prescription) ‘ B B
Uhwangcheongsimwon Pill
(Original Prescription, contained A 61.19 - - - - -
alternative Moschus)
. A - - 2.52 - - -
Yukmijihwanghwan Pill
B - - 3.32 - - -
A 10.52 - - - - -
Cheonwangbosimdan Pills B 23.83 - - - - -
C 14.16 - - - - -
Taehwahwan Pill A 17.94 3.94 - - - -
A - - - 2 - -
Palmijihwanghwan Pill B - - - 2.52 - -
C - - - 2.37 - -
HE) kR ‘<|REF A WelHlold sl ek olg=3
Q1 8 AOAC 7lol=efele] e} Sol, 244, FuA,
Ao B AISRAHY FEoE e AR 1. 2Fe oREe A (2019) thakal=epd A0
S ASsn) Bk AT B e HFEE 2. AEo]kREekAR]. (2021) ekl SRRl Ry AR
FehAAE e 75 AXARe) the) matrix] 6718 _
Z_].'/\S] gio*l v‘i"ﬂ 1;% %&‘] 7]__1(_5._%]__% :‘—9’1]'?_18]'9\} ) 7HHE]-\_]_ T']:_"/E! 3. KO, E. H.., Jeong, J. E., Ha, J. S., I'gee, S. M., Park, J. Y., Klm,
WMo HEEE t‘&%(xg%)xﬂxﬂ%:;— A AvsReT] Qo] A7) K. H,, Kim, J. C., Lee, S. M,, Kim, J. H., Hwang, I. Y. and
— - . - _ Hwang, J. H. (2025) Development of a HPLC-PDA method
Al T ARYES B8R Y TleskeR s, £ . o
Bl WA A7 AAE S8 72T 2 oS for simultaneous determination of twelve marker compounds
AeiA] ©— NS, BAIG TEw ' T M= of traditional Korean medicinal products. Kor: J. Pharmacogn.
RO ol iget 56: 37-49.

AL A

2 ATE 20249 A FofoFEHA ] A
(22201MFDS144)E F-3 5.2 oo A=y},

. Yang, H. J., Weon, B. J., Ma, J. Y. and Ma, C. J. (2010) Simul-

taneous Determination of six bioactive components in Guibi-tang
by HPLC-DAD. Kor: J. Pharmacogn. 41: 313-318.

. Lee, M. K., Park, J. H., Cho, J. H,, Kim, D. H., Baek, J. H., Kim,
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