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Simultaneous Quantification of Three Marker Compounds in
Samultang by HPLC/DAD
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"TKM Converging Research Division, Korea Institute of Oriental Medicine, 483 Exporo, Yuseong-gu, Daejeon 305-811, Korea

Abstract — Samultang is one of traditional medicine composed of Paeonia lactiflora, Angelica gigas, Rehmannia glutinosa and
Cnidium officinale. To develop simultaneous determination of paeoniflorin, decursin and 5-HMF in Samultang, a high per-
formance liquid chromatography with diode array detector was used. To separate three marker components, Dionex C 4 column
(5 um, 120 A, 4.6 mm x 150 mm) was used with a gradient elution system of water and methanol. UV wavelength of detector
set at 230 nm and 280 nm. This method was validated by linearity, precision test and recovery test. Calibration curves of three
standard components were showed good linear regression (R>>0.9973). LOD and LOQ ranged from 0.08 pg/ml to 0.38 pg/ml
and 0.25 pg/ml to 1.16 pg/ml, respectively. The relative standard deviations (RSDs) of data of the inter-day and intra-day exper-
iments were less than 0.54% and 0.89%, respectively. The measured results of recovery test were varied from 93.36 to 107.79
with RSD values 0.01~1.45%. The established method was applied for separation of bio-conversion Samultang sample and

compared with control sample.

Key words — Samultang, simultaneous determination, HPLC/DAD, quantification.
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AJE-2] 5-hydroxymethyl-2-furaldehyde(5-HMF), 2}+<F¢]
ZJH21 paeoniflorin, G| X FAJELR] decursin®l] H]
Al A At F9g A B4R ol tis)
4RI, A W 28al AYA WUk Bl 4
¥ validation2 AAISFTH E3F AEX S AlEE| A&
tod A 7FA] AdE9] Fe] W3S control AFEES H| LSk

ATt
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ERE

Al & BFE 28 - 24 AHE AR 2291 5-HMF
£ Sigma-AldrichAl A &S AF8-3}9 3L, paeoniflorin,
decursine EH A=A FHIH AL, 2 B 549
TEE 98% oS YERATE (Fig. 1). HPLC 419 ©]&
% water ¢} methanol = J.T Baker*l2] HPLCH 8ullE A}
4315t Control AFEE} AEHS AERS dh=gho|st
Aol A Algrtol ARE-SFITE

EFEZMHS| =X| - paeoniflorin, 5-HMF, decursin®] 3
LA 2AE P8l 37 AFYEES FAE BEs] SH
gk ¥, 60% methanol®ll =< Z}Z} 100 pg/ml, 200 pg/ml,
200 pg/mle] F=Z YFE § o|E 60% methanolS ©]-8-3
AR o2 FMste] HFrle] 23S S8l EFste] ol&
ai3iTh T Fele] AT AR AlEE 201 mge S
% 60% methanol 10 mlol] =] AFEEIGITH BE AlE+=
0.45 um filter= o]3}3F 3 FA1519 T},

7171 & B4 =7 - HPLCE= DionexAl] Al="lE AME-
BRI, A2~ pump (LPG 3X00), auto sampler (ACC-
3000), column oven, diode array UV/VIS detector (DAD-
3000(RS)E 4 = o] At} Dionex Chromelon™ Chro-
matography Data System = 53l #4]%0] U2 Data2 #|
gatart =2 JAdE B4 AHE-EE columne 94
column©] ARE-HETE 2 Ao X = Dionex C,q column
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Fig. 1. Chemical structures of three marker constituents in
Samul tang.

paeoniflorin
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(5 um, 120 A, 4.6 mm x 150 mm)S A3} o] FA4ke
water 2} methanol ol 2J3] 3EAL flow rate= 1.0 ml/
min®] T}, Column oven temperature:= 25°CE -f-*| = 21t}
UV wavelength= 230 nm, 240 nm, 260 nm 2|3 280 nm
< AAs EAET

Ho o g

2N x| &8l — AFE-E2| paeoniflorin, decursin, 5-
HMFe] ggslar AAZR] A 4] S-S 218 H2 <
A 28 ARSI 9 EEE A E o5
Z70& v Eeirh gule] H|&-S WSIA|7]= gradient elute
systemS A-8AlAH, & WESE 80:20 (0 min), 50:50
(10 min), 20:80 (20 min), 40:60 (35 min), 80:20 (40 min)°-
2 43139 t). UV wavelength= diode array detector(DAD)
£ ARgSt] ZF A BAEe] ) UV/VIS &7 s A9
3+e] paeoniflorin?} decursin-> 230 nm, 5-HMF+ 280 nm
< A3 A 24 2] peak retention time3} UV
spectras H|arste] ERR15H3ATt

SA2MY validation

Linearity, LOD, LOQ

e FAIEA Yl g validationS 3}7] $8l] ICH
Guidelineg Farste] 2274 g1, B9 A9 223 &
A AP AN AT Mg 912 paeoniflorin,
decursin ZZ2]3L 5-HMF Z}2}e] 5 548 /KA 5=
31X 3 3 (x1/5, x1/10, x1/50, x1/100) 2} FEo] &%
TEEE g9 FAYORE vk BAE A5 A3
£ 53] calibration curveE 28It} ZF A& HE Y
calibration curveZS ©BIEO 2 AAFE  liner regression
equation (Y = ax + b, a & 49| 71€7], b & Y d¥, x
= AEY F%, Y= I32¢] HA)9 correlation coefficient
(RY) e B3l ML 2139t} correlation coefficient
RRES ERI8 A3}, (R>0.9973) 37K A%< calibration
curve B B g 24 eI 4] HAERY 4
HEE veifl= 7% =34 (LoD) ¢ F % 3
(LOQ)= Calivration curve® %3 =74 = Al LODE
3.3 xSD/S, LOQ+= 10 x SD/S (SD - standard deviation of
the response, S - slope of calibration curve)® Z+S AlXFsh
At LOD2} LOQ we =43k 23, LOD & 0.08~0.38
pg/ml M9IE, LOQ ZES 0.25~1.16 ug/ml MHS JERAS]
t}. (Table I)
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< e S st Ay el WAk AEQl A
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Table I. The linearity, correlation coefficient (Rz), limit of detection (LOD) and limit of quantification (LOQ) of the compounds

studied
Components Leria;‘/r:‘]aBlge Regression Equation® R’ (n=5) LOD (ug/ml) LOQ (ng/ml)
Paeoniflorin 0.33-33.30 Y = 0.6496 x — 0.0972 0.9996 0.08 0.25
Decursin 0.67-66.70 Y = 0.2945 x + 0.0982 0.9973 0.38 1.16
5-HMF 0.67-66.70 Y = 3.8922 x — 2.2665 0.9999 0.20 0.60

°Y : peak area, x : concentration (ug/ml)

Table II. Analytical results of intra- and inter-day test

Components Concentration ’Inter-day (n=5) | Intra-day (n=3)
(ng/ml) mean£SD (pg/ml) RSD (%) mean+SD (pg/ml) RSD (%)
10.50 10.68+0.002 0.02 10.64+0.012 0.17
Paeoniflorin 4.20 4.47+0.001 0.02 4.49+0.008 0.17
2.10 2.20+0.003 0.14 2.31+0.008 0.33
35.00 37.35£0.130 0.35 36.77£0.024 0.22
Decursin 24,00 23.58+0.128 0.54 24.47+0.011 0.04
12.00 12.24+0.021 0.17 12.90+0.009 0.07
35.00 32.96+0.009 0.03 33.03£0.091 0.07
5-HMF 15.00 15.54+0.004 0.02 16.05+£0.069 0.43
7.50 7.42+0.001 0.02 7.51£0.067 0.89
A AFEZAY H fHL 7K T2 X% 72t 5 Table TII. Analytical results of accuracy test
=9 NS AFdl FF 1Mo g IHE WA Spiked Measured RSD Recovery®
19, 3, 544 He= ol 7 52 &8s 53] vk Components Amount Amount %) (%)
2731t} Intra-day test= inter-day test®} 72 3714] (hg) (ug)
T9o] B3 gHS FE Zolol 53] wHE A¥sle] =435} 5.50 5.69+£0.019 0.34 103.43
Paeoniflorin 2.20 2.27+£0.005  0.20 103.30

ST}, Intra-day test} inter-day test A3}, Z}2}F 0.02~0.54%
<} 0.04~0.89%°] “4th = XHRSD%)%kS VR AT
Inter-day®} intra-day &5 RSD%7} 3% ©]sl2 E2%e] A
WS FRISHATE (Table 11)

HEtM ™I} (accuracy test) — AFEEF #4919
< H7HE S8l 37& A7 (recovery test) 2 AT
S8 A U ER1E AR ARl 37FA] g
FEo FFEAS HUHe & A oJg AR FEl
A7HE B35 249 &8 IIst 2 BgEE 3 }3}03{
o T4 71x3 A} £ 20. 1mg° ‘H
60% methanolell =<1 A& A
5-HMF®] 371 s=9] SRS H7iet & 351 Ll %‘
Aot Iras st e FEEA e ol Hgst
A FrEe AE FRIsrh E3t A EFAXHRSDY%)
e Sdst] 498 -‘737}‘}91‘:}. ﬂ’\ & 90~110%94
Folofof gt} 3] 2
93.36~103.43%, decurs —‘9_- 96. 14~102 79% :’-E] 2L 5-HMF
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1.10 1.03+£0.015  1.45 93.36

35.00 33.65+0.016  0.05 96.14

Decursin 12.00 12.33+0.015  0.12 102.79
6.00 6.13£0.021  0.35 102.22

17.50 16.67+0.001  0.01 95.77

5-HMF 7.50 8.08+£0.002  0.03 107.79
3.75 3.68+0.001  0.01 98.05

(amount found — original amount)/amount

*Recovery (%) =
spiked x100%

2 95.77~107.79%°] HEdE vello] 2 HEA
B om HoiEEARF (RSD%)ak-2 3714 A%
T 1.45%°1812] k& JERAATE. (Table 111)
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Fig. 2. The HPLC chromatogram of standard mixture (A) and
Samul tang sample (B).
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Table IV. Comparison of amount of three marker compound in control Samultang and bioconversion Samul tang

Paeoniflorin Decursin 5-HMF

Sample (ng/mg) " (ng/mg) % (ng/mg) %

SM 7.48 10.52 2.02
SM-con 2.12 5.40 1.38
SM-127 2.02 -4.66 6.77 25.28 1.05 -24.09
SM-144 2.19 3.55 7.57 40.26 1.22 -12.08
SM-150 2.14 0.88 7.67 42,01 1.44 454
SM-161 2.26 6.78 6.16 14.07 0.25 -81.66
SM-166 2.55 20.25 6.91 27.88 1.15 -17.09
SM-217 2.42 13.99 6.25 15.68 1.03 -25.34
SM-227 2.46 16.31 4.54 -15.90 1.08 -21.57
SM-239 2.11 -0.38 8.46 56.59 0.27 -80.19
SM-340 2.51 18.28 6.18 14.37 0.34 -75.19
SM-744 2.11 -0.31 7.00 29.69 0.77 -44.57

SM : Samultang samples before autoclave
SM-con : Samultang after autoclave
SM-No. :

Samultang after autoclave and bioconversion with various lactobacilli
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