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ABSTRACT

Comparative Study on Chemical Composition and Biological Activities
of Samchulkunbi-tang Decoction and Commercial Herbal Medicine

Ohn Soon Kim, Chang-Seob Seo, Yeji Kim, Hyeun-Kyoo Shin
Basic Herbal Medicine Research Group, Korea Institute of Oriental Medicine

Objectives : The purpose of this study was to investigate the differences of chemical composition
or biological activities between decoction and commercial herbal medicines of Samchulkunbi-tang
(Shenzhujianpi-tang, SKT).

Methods : The extracts of SKT from decoction (SKT1) and two different commercial extractive
granules (SKT2 and SKT3) were prepared. The index components of SKTs were analyzed with
HPLC. The antioxidant activities of SKTs were studied by measuring free radical scavenging
activities on ABTS and DPPH. The anti-inflammatory effects were determined by measuring
NO, PGE; and IL-6 in LPS-stimulated RAW 264.7 cells.

Results : The contents of 7 components were 1.40-6.08 mg/g in SKTI, not detected-4.75 mg/g
in SKT2, 0.03-1.46 mg/g in SKT3. The scavenging activities on ABTS and DPPH of herbal formulas
were increased in dose-dependent manner (SKTIDSKT2)SKT3). SKT1 significantly inhibited PGE:
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and IL-6 production and SKT3 slightly inhibited PGEs> production in LPS-stimulated RAW264.7 cells.
SKT?2 showed no inhibitory effects on production of inflammatory mediators such as PGE; and IL-6.

Conclusions

: These results demonstrate that the decoction of SKT has more strong anti-oxidant

and anti-inflammatory effects than that of commercial herbal medicines consistent with the contents

of index components.

Key word : Samchulkunbi-tang, index components,

anti-oxidant effect, anti-inflammatory effect
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Table 1. Compositions of three kinds of Samchulkunbi
-tang

Herb dese (g) |Ex dose (g)

Latin name SKTI®| SKT2” [SKT3?

Ginseng Radix 3.75 | 27 10.65] 1.33

Atractylodis Rhizoma | 3.75 | 2.7 [1.00| 1.33

Hoelen 3.75 | 27 10.05] 0.27

Magnoliae Cortex 375 1271022) 0.67

Citri Pericarpium 375 1271086 1.33

Crataegi Fructus 375 | 27109 1.33

Ponciri Fructus 3.00 1201058 1.00

Paeoniae Radix 3.00 | 2.00.54] 1.00

Amomi Semen 1.875 [ 1.3 10.16] 0.33

Massa Medicata | ) 7o 113 |65 067
Fermentata

Hordei Fructus |y g0 | 14 10a3] (67
(Germinatus

Glycyrrhizae Radix 1.875 | 1.3 10.35| 0.67

Zingiberis Rhizoma Crudus| 3.75 | 4.7 [0.26] 0.47

Zizyphi Fructus 375 193 1415| 4.17

Total (g) 435 138411075 15.91
Yield (%) 24.5
Dosage (g) 10.66 | 10.75 | 15.91

Samchulkunbi-tang from decoction”, manufacturer A”,
manufacturer BC.

¥ Composition of a paper of herbal medicine
b¢)Composition of one dosage of herbal medicine outlined
by the manufacturer
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1) Ak 9 77

ZEEAQ  paeoniflorin, liquiritin, naringin,

hesperidin # glycyrrhizine Wako Pure Chemical
Industries, Ltd.(Osaka, Japan) Z3E] T332
™, albiflorin®} poncirine ChromaDex(Irvine, CA,
USA)2RE F48ide. 4 2384 ¢+
hesperidin(92.0%) & A& 65 =5 98.0% o4
oloich. AlgAxz] 9 HPLC 42 $18 methanol,
acetonitrile & water= J.T. Baker(Phillipsburg. NJ.
USA)ellM F43819d.0m, acetic acid®= Merck KGaA
(Darmstadt, Germany)elA T3] ARg-3ldc)
A S 913 HPLCE LC-20A A12%)(Shimadzu
Co.. Kyoto, Japan)= LC-20AT pump, DGU-20A;
on-line degasser, CTO-20A column oven, SIL-20AC
auto-sampler ¥ SPD-M20A PDA detector®
A=o] gloh. £ datax LC solution software
(Version 1.24)% o]&-3}e] A3}

2) BFEA A 9 A 24

Albiflorin, paeoniflorin, liquiritin, naringin, hesperidin,
poncirin % glycyrrhizin®] 7% ZEE o3t
ZF4NLE veteE 10 mg/mLY =2 2AE
F e B A A A5k g
Aot A=A albiflorin glycyrrhizin 0.78-50.00
mg/mL, paeomﬂorm, naringin, hesperidin @ poncirin
0.78-100.00 mg/mL % liquiritin 0.39-50.00 mg/mL
o] FEHSICA 2FEAE o] 83t AHIAMS
23 8o o

3) HPLC &4

HPLC ¥4 $l5te] & dAFdelA Alxd Al
s Alg ghepAlAl 2359 *LL 27+ 200 mgH
A3 ZA8 & B Yol 20 mLE E F 0.2
ym membrane 12 Woongki Science, Seoul, Korea)
Z Adoz 3yt ArEAnjE O FLA R
albiflorin, paeoniflorin, liquiritin, naringin, hesperidin,
poncirin ¥ glycyrrhizin® #2815 $13+] Gminin
Ci(5 pm, 4.6x150 mm, Phenomenex, Torrance, CA,
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USA) ZHe AHEsisly, ZAH2=s T2 + o] DPPH €943} A28 &8sl A2dA 0&
A&l 452 1.0 mL/mineg EFHFge 7 weA1Zl & 517 nmelM FREE SAE
FUFZ 10 v %‘ﬂr o] 54 1.0% acetic acid7} o 2 AW 3259 dAkEE S99l DMSO
45 water (A% 1.0% acetic acid’} 3% E Yzgoz 3ty gz B3t oL 2%
acetonitrile (B) 3 A3t 7]27] S 27A( 0—40 £ WEEz Jelisich SRS S5t A
B, 570% B, 40-45%, 70-100% B, 45-50%, 100% 2L o2 vitamin CE AH&-8kgloh

B)e=z EeFoen, A& 230 nm, 254 nm 2) F9F 3% B4

2 280 nmell A AZEc)

w

oAl A X3 A B
1- 1- 100 mgm 24
% phosphate buffer saline(PBS, pH
01 1 mLi 0.2 um membrane

=
9°E F

A
(1) ABTS =% 275 34
3-ethyl-benzothiazoline-6-sulfonic acid(ABTS, Sigma
Chemical Co. St. Louis, MO) 2te]Z+& o] 43t 3hal
3}5 242 ABTS™ cation decol orization assay®}
W2 96 well platee] A A 3ked Ao
7 mM ABTS® 245 mM potassium persulfates
5 TR Bl Al BEAM 24X F
ol Bbx|sted ABTS 2 A A7 3 743 nmellA
0.79] 4= FE #=F PBSE 3)Astdeh %
well plateell ABTS™ 8§35} A|22 E3lslo] Al
Al 3087 w2121 £, microplate reader(Benchmark
Plus, Bio-Rad. USA)E AH8-3ted 743 nmellA &
F=E A8 4 AR gHE AR
Smiel PBSE 27O 3fe] 2ol wh 2
gqZ 27%E WEEE Jepo R RE ¢
sto] AT EF O 2 vitamin CZ AHEstot
(2) DPPH #eZ &71%5 34
1-1-diphenyl-2-picrylhydrazyl(DPPH, Sigma Chemical
Co.) 2HHZhe o443t Aksks SA2> 96 well plate
& o]8ate] AAEAHY, 96 well platedl 015 mM

(1) AzefF AlF 2 7]7]

Dulbecco's modified eagle’s medium(DMEM),
fetal bovine serum(FBS),
(PS), PBS+ Gibco(USA) A&, Cell counting kit-8
(CCK-8) Dojindo #1&(Japan), lipopolysaccharide
(LPS indomethacin, NG-methyl-L-arginine(L-NMMA)

< Sigma(USA) A%, Griess reagent™ Promega
(USA A&, PGE; EIA kitx Cayman(USA) Xﬂ
¥, [1-6 ELISA kit2 Invitrogen(USA) A&
T3k AHE-sE

(2) RAW 2647 A 25 o

A7 A EF9 RAW 2647 Al £ American
Type Culture Collection(ATCC, Manassas, VA)ell
A Hof wbo} ARS-E}siTh RAW 264.7 A2+ 55%
fetal bovine serum(FBS),

o]

penicillin-streptomycin

1% penicillin-streptomyecin
A71e Dulbecco's modified eagle’s medium
(DMEM) ®iA2 37C, 5% CO»IA itk
A E vkl AHEE BE Al Gibeo Laboratories
(Grand Island, NY) AlE& AH8-3tsih
3) ME B4 24

29 NE 5AS dolr7] 913 Cell Counting
Kit-8(CCK-8: Dojindo, Japan)s AZAFS] A4
Wol| we}t A28t 96 well plated] £F3 RAW
2647 A E(3x10° cells/wel ol A 25 FxE2 A
ﬂ?‘f}‘ﬁ 2417wk wioFskdeh. CCK-8 &< 10
A7Vsled 4A17F St wiokst ¥ 450 nmel A
é 43}J— HxLHe] vlaE 58 A
$(% of control)& AAFsFH,

(4) Nltrlc 0X1de(NO). prostaglandin Eo(PGE,),
interleukin-6(IL-6) WA % &4

/\l
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48 well plate]l 33 RAW 2647 A Z(25x10°
cells/welDell LPS(1 pg/mL)S Azstz, X235
FEME AEsle 247 Tt wieksideh 4
o] 3 kitE ol&3te] A AR HWpel| whet A
E A5 Hel| &A= NO, PGE., IL-6 %<
ZAsAoh LPST#e] vaE Fa A<l #
+(% of LPS)< AAtsteich

4) EAAz

AP meantS.EM o2 ZAskgin A4
el 3 FATA K94 HAAS ANOVARA
S A43k92m, Dunnet's multiple comparison
testS o] -2-3}o] p-valuer} 0.05 79t A$ &9
g Aoz A

—’Fi /‘JEJ ZJHWE /‘é““ﬂ AHE-

EZ(SKTDZ 2 7 579 Al gHeFAA (SKT2,
SKT3)E FAstx ‘}l% Ad} gkl S Ysh
7y greAle] fvF 9 13 S o Afolz) gl
H(Table 1). Al gl = 2o ok E F
| 25 B3 A 25} 5’”3” ghof
Az A% grepAlAl ASKT2)9) 7% whaje) s
o <k} To st greFA e °JC77W 27}
ZA8ka Qlo, Al gtekAlAl B(SKT3) & +A4
| 2 o] ofabe EAIEIT Qo) wekA Alg
of AHESE 371A] AAEAREe Azl AMSd 7
7re] grekAe] oF& AztaA AT 5 e
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o, FZ uby =3 g4 Ajolr} 9l Ao o
AR, oo Ade] ALEE A 7px] AFZAu|Ed
o Ml FA L S8t Y AR S VIEL
2 A AR = 2 e 24E A
A7 A oA F AteRe] FoAEdl

du]Z 23 (albiflorin) & = 24223 (paconiflorin),

74z F924484 =7 (liquiritin) % S22
Z(glycyrrhizin), A4 F2A43%41 Y141 (naringin)
3} ZA]= (poncirin) 2 A3 FA R A
2] (hesperidin) & +A WA 2 1.0% acetic acid”}
¥ wateret 1.0% acetic acid7} -5 acetonitrile
£ 7187 &) 270 E st} HE oo E3}
9}k, PDA(photodiode array) 7% s 230 nm
ol|A] albiflorin®} paoniflorin, 254 nmellA] glycyrrhizin
2 280 nmelA naringin. hesperidin, poncirin %
liquititing 24 AZstdct. AHANA ] peak:s F
AH peak?] retention timezt UV ¥4 =}-& ]
wale] BQlalglon, 7] A 8774, 9657, 114%.
13.465, 13.977, 19.127 2 30.295%-] 27 A& <
‘;]'(Fig. 1. }J—X}]H]E]-_J sPa]:H AL 93 743]:/\1
< AFA S Fkel 0999901422 1o 77k obF
G353 AAAE Jeplaoh =3 7% AR A
Z3HA 9 A=A = 0.05-0.20 mg/mL3F 0.15-0.65
mg/mLE 27 Yeldoi(data not shown). 73

o
o

A5 313 WA WEF Azt dgt AEAdL
A zEAA7L 15%9 01% o= %33 AR

A& e

YA ArE7dneke] 739 A= AR dst
HPLC ¥4 23 (Fig. 1), A& F28, Al st
obAlAl A & BollA 729 AHo] 1.40-6.80 mg/e.
ND-4.75 mg/g ¥ 0.03-1.46 mg/ge® 77 e}
Woh(Table 2). 9B Z2nl-& Alg ek Ad
A 1.83 mg/ge] FFoz Aetl FZE(1.40 mg/g)
I Al grekAlAl B(0.11 meg/g)el wlsl =4 A
259t HoUZTzaLe Hegd EZ2EI A
ghepA Al AollM ZH7E 5.60, 4.75 mg/ge 2 B]Sdt
gFoz AZE ot A3t SHRAIAl Bell M= 1.46
mg/glE AR AL <] AEHNT 1
9] I, A, dadEd, E3A5 29
Al AZ Al greRRlA] FEEAAE 25 100
mg/g °l5ke] FHoE &Y d wld, M F
ZE A= 1.60, 5.00, 6.80, 5.45, 2.80 mg/gL.& H]
Y w2 R AEHNAH.
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Fig. 1. HPLC chromatogram of a standard mixture (A), Samchulkunbi-tang from decoction (B), manufacturer
A (C) and manufacturer B (D). Albiflorin (1), paeoniflorin (2), liquiritin (3), naringin (4), hesperidin
(5), poncirin (6), and glycyrrhizin (7).

Table 2. Analytical results (mg/g) of the 7 compounds in Samchulkunbi-tang

SKT1¥ SKT2” SKT3Y

Compound | Mean P RSD Mean D RSD Mean sp RSD
(mg/g) (%) | (mg/g) (%) | (mg/g) (%)

Albiflorin 1.40 0.01 0.61 1.83 0.02 1.13 0.11 0.00 2.55

Paeoniflorin | 5.60 0.02 0.42 475 0.04 0.90 1.46 0.02 1.48
Liquiritin 1.60 0.01 050 0.03 0.00 3.1 0.09 0.00 4.37
Naringin 5.00 0.01 0.17 0.04 0.00 3.38 0.09 0.00 3.16

Hesperidin 6.80 0.01 0.10 0.29 0.00 1.10 0.43 0.01 1.49
Poncirin 2.45 0.01 0.13 ND? - - 0.03 0.00 1.97

Glycyrrhizin | 2.80 0.01 0.20 0.79 0.01 1.66 0.44 0.01 1.96

Samchulkunbi-tang from decoction”’, manufacturer A”, manufacturer BY
OND : Not detected

Belatol A 43 AR Azl 2z AL A IS B9 Pobe HALE AReT, 9
= AzAEe) AR 45 F Bxe] U 2w Aseed T AEe Froe
Q72 Asiunl EzAT HovEede ¢ AN} AdemPY Fenen yAe) 94
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1 85.28%. A%k gReRAlAl A 44.32%. A1 SHepA|
Al B: 30.06%2) 22 2AEAE RAokFig. 3).

=
=]
=]

ca
=]

@
&

OSKTL
W SKT2

=
=)

B sKT3

ABTS scavenging activity (%)
S

0 31.25 62.5 125 500

Concentration (pg/mL)

Fig. 2. ABTS radical scavenging activity of extracts
from 3 different Samchulkunbi-tang(SKT).

SKT from decoction(SKT1), manufacturer A(SKT2) and
manufacturer B(SKT3). The values are expressed as
the mean+SEM of three experiments.
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Fig. 3. DPPH radical scavenging activity of extracts
from 3 different Samchulkunbi-tang(SKT).

SKT from decoction(SKT1), manufacturer A(SKT2) and
manufacturer B(SKT3). The values are expressed as the
meantSEM of three experiments.
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Fig. 4. Effects of 3 different Samchulkunbi-tang
(SKT) on LPS-induced NO production in
RAW 264.7 cells.

The cells were stimulated with LPS(1 pg/mL) in the
presence and absence of SKT extract(125, 250, 500, 1000
pg/mL) for 24 h. Extracts of SKT from decoction(SKT1),
manufacturer A(SKT2) and manufacturer B(SKT3) were
used. The amount of NO in the medium was measured
using a Griess reagent. Data were presented as the
means+S.E.M.
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Fig. 5. Effects of 3 different Samchulkunbi-tang
(SKT) on LPS-induced PGE, production
in RAW 264.7 cells.

The cells were stimulated with LPS(1 pg/mL) in the
presence or absence of SKT extract(125, 250, 500, 1000
pg/mL) for 24 h. Extracts of SKT from decoction
(SKT1), manufacturer A(SKT2) and manufacturer B
(SKT3) were used.. The amount of PGE; in the medium
was measured using a PGE; EIA kit Data were presented
as the meanstS.E.M. * P<0.05 compared with the LPS
group: ** P<0.01 compared with the LPS group.
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Fig. 6. Effects of 3 different Samchulkunbi-tang
(SKT) on LPS-induced IL-6 production in
RAW 264.7 cells.

The cells were stimulated with LPS(1 pg/mL) in the
presence or absence of SKT extract(125, 250, 500, 1000
pg/mL) for 24 h. Extracts of SKT from decoction(SKT1),
manufacturer A(SKT2) and manufacturer B(SKT3) were
used. The amount of IL-6 in the medium was measured
using a IL-6 ELISA kit. Data were presented as the
means+S.E.M. * P<0.05 compared with the LPS group:
#* PL0.01 compared with the LPS group.
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