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Comparison of Ingredient and Efficacy of Galgeun-tang (Gegen-tang) Mix
Extract Powder and Decoction

Jung Ok Kim#, Se Jin Kim#, Jong Beom Kim, Won Hee Nam, Ji Beom Lee, Hwa Dong Lee*

National Development Institute of Korean Medicine(NIKOM)

Galgeun-tang (GGT) is a traditional herbal medicine generally used to treat cold, fever, headache, migraine and
convulsion. To investigate the difference of ingredient and efficacy of GGT according to production method, mix
extract powder and decoction, the quantities of index components, antioxidant and anti-inflammatory effects of two
kinds of GGT formulation were compared. The contents of ten index components were simultaneously analyzed with
HPLC. A HPLC method was developed and validated for the simultaneous determination. The GGT mix extract powder
contained higher puerarin and daidzin content than the decoction, while the GGT decoction contained higher cinnamic
acid and glycyrrhizic acid content than the mix extract powder. But ingredient of GGT mix extract powder and
decoction was statistically very similar (r=0.8335). GGT decoction showed higher antioxidant effect than GGT mix
extract powder, but the difference was low. The patterns of productions for NO, iNOS, COX-2, TNF-a, IL-1B8 and IL-6
were decreased along the increasing dose of GGT formulation in LPS-induced RAW 264.7 macrophages. The inhibitory
effects on NO, iNOS, COX-2, IL-1B and IL-6 in Raw 264.7 cell were very similar to each other. The results obtained in
this study could be used as fundamental data for verifying the equivalence and effectiveness of the herbal medicines.
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1. Az
1) roFAY

Aol A" ZIEY 4 ddHe @FUsE
(Gyeongsan, Korea)olA] #gste] AE7F 242 ¢ A&t 2
Ztol 74 AFASY B2 FFUSAT FHo|7|sR&D2YY &

OFR o] Bttt
2) Al 717]

Alg AA2 ¥ HPLC B4 95l acetonitrile?} methanol
WA 3 20tE T2 u] & (Merck, Darmstadt, Germany)2 2 ¢}
%1, phosphoric acid& Junsei (Tokyo, Japan)oA i35}
gslg.  EEAE  A8W
paeoniflorin, daidzin, liquiritin ¥ 6-gingerol& AlZ9o]oFZ ol
AzEyg  ggugton,
cinnamaldehyde ¥ glycyrrhizic acid: Sigma Chemical Co.
(St. Louis, MO, USA)olA FYsto] Argsigict. 2t mESAL
&T= 95% o]Atolgict. 7]7]|EAE 9§t HPLC: Waters
(Mildford, MA, USA)e] 2998 PDA % 2695 separation
moduleg AR5ttt AZujYS 93] Fetal bovine serum
(FBS), Dulbecco’s (DMEM),
Penicillin-streptomycin, Phosphate buffered saline (PBS)=

% 9 o

puerarin, albiflorin,

ephedrine, cinnamic acid,

modified eagle’s medium
Hyclone (Logan. UT, USA), Lipopolysaccharide (LPS), Griess
reagent, Ethanol, Chloroform, 2,2-diphenyl-1-picrylhygrazyl
(DPPH)2 Sigma-Aldrich (St. Louis, MO, USA), MTS reagent
9} Agarose= Promega (Madison, WI, USA), TNF-o9} IL-1B,
IL-6 o] th$t Enzyme-Linked Immunosorbent (ELISA) assay
kit= R&D System (Minneapolis, MN, USA)oJA] 19l5to] ALL
steich. wlAl BHe oja] ALRE 1xk A NOSE BD
Bioscience (San Jose, CA, USA), B-actini} 2x} A9l goat
anti-Mouse IgG-HRP+ Santa Cruz Biotechnology (Santa
Cruz, CA, USA)A 135ttt Total RNA extractionS 93]
AF83t RNAiso= TaKaRa (Shiga, Japan)of|A], cDNA gdat
PCRO]| Al&3F BE AJ9F2 iNtRON (Seongnam, Korea)olA] It
st Arg-sHA

des dctojo AR L KHPYO] ojokzxztz R|3Ro] 72
Egctuja Aol A¥o] ot 14 ] 2zt FokA $3%9]
3AZ £&% O o

108]o] sfigst= FAI+E B 100°ColA

ZAMA(dried extract)E 42 &, AXAA 80%,
lactose 17%, polyvinyl pyrrolidone 2%, SiO; 1%9] v]g&=2 &
gato] RIS Aol mat AzE 27e] Tojoax|g vgws
Eatol Aastdct. 22g SRUUAAAY 74 A%, A5

B
ofr
2
A

)

Ax &, 7t do|dAFQ] EPH[E2 Table 13t Zot. ZIF
Refoio Aokx] Tgtok(ABoh)A|A] 59 &535]7F-Alao] st 44,
Vo] “gzeron”o] Hwo] wat 22 Ay 14 storx|e AP}
of Rt %3t he, oFels|(Kyungseo E&P Co., Incheon,

Korea)ol gHoFAl 539 108179 E2 g 100°CollAl 3AIZF F
solo] o, 55 § Axstel ARSIYHAZALY 258
15.5% (w/w)). AZE 23F EFDUAAA 3 AP A%
AE J]F02 0.5 g2 AEs| AP & 50% methanold] =9
(280t £5%F 4L o959 50% methanol2 50 mL2 A& S
Aoz Agstoict
Table 1. Composition of Galgeun-tang
Amount Dried  Extract
Herbal medicine ) extract  Powder Source
9 () @
Puerariae Radix 3.75 1.065 1.331 Geochang, Gyeongnam
Ephedrae Herba 2.50 0.250 0313 Neimenggu, China
Paeoniae Radix 1.88 0.320 0400  Uiseong, Gyeongbuk
Cinnamomi Ramulus 1.25 0.025 0.031 Vietnam
Glycyrrhizae Radix et
il 100 0169 0211 Kyrgyzstan
Zinglberis Rhizoma 050 0018 0022 Seosan, Chungnam
rudus
Zizyphi Fructus 0.67 0.244 0.305 Miryang, Gyeongnam
Total amount 11.55 2.091 2.613

3. 229 AAY JEEy
1) EFgA9 5]
z23age ABYE

paeoniflorin, daidzin, liquiritin, 6-gingerol, cinnamic acid,

ephedrine, puerarin, albiflorin,
cinnamaldehyde ¥ glycyrrhizic acid E&EXL2 ZZF oA S
&) A%¥sto] methanold] 59 F 1.0 mg/mLo] =2 XA
& 2 Aoz st mE8AoE AHRsHYT
2) HPLC ¥4 %7

AT ARG FARAE 9ot nPE2 YMCARY
YMC-Triart C18 (5 pm, 4.6X250 mm, Kyoto, Japan) ZH-& At
5FQa, o342 0.05% H;PO,0] FHE 3 0.05% HizP0,0|
¢ acetonitrileZ AHE-Sto] A7 wat £ WSHAT]= 7]
27| 82§ AMESIAHTable 2).

Table 2. HPLC analytical conditions

Instrument Waters Alliance HPLC-PDA system
Wavelength UV 210, 230 and 280 nm
Column YMC-Triart C18 (5 pm, 4.6x250 mm)
Oven Temperature 30°C
Injection Volume 10 pL
A : 0.05% H3POy4 in H,0,
B : 0.05% H;PO, in Acetonitrile
Time (min) Solution A (%) Solution B (%)
0 90 10
Mobile Phase 10 85 15
20 85 15
50 50 50
60 20 80
Flow rate 1.0 mL/min
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3) MY Eageld

HPLC-PDAS AM§3 Z2R9 AEYE SALNEE FYal
2 olg GoFE 5 AYYY Waydoly sfo|=afel Vo] wjef g4

W wigglo] g AlA|5tYict. Ephedrine, puerarin, albiflorin,
paeoniflorin, daidzin, liquiritin, cinnamic acid, glycyrrhizic
acid @ 6-gingerol EZME A}85lo] Eo|A(specificity), st
X(accuracy), A@XA(precision), XA A (linearity), ¥ ¢ (range),
AE3A(LOD) 2 AFIA(LOQE FAst MY HIHS
stustirt.

(1) Eo]A(specificity)

Aol g0l diste] SolHoln
Azo] g Wt gEeA paEs @
diode array (PDA)2 4%9 TUN oEE lstrt.

(2) A% (linearity) 2 #¢l(range)
AHY L Wele el glste] FEPE 2z BEAL
ol o)

- = =
x310 olg AYH FARAEL ol gstel APHS AYoY

(3) ZEEA(LOD) ¥ FFEHA(LOQ
AEEA 9@ BFEA 39 nEUAre AFAY 712719
A gHer, 4 mFEEA9 BEHAKSD, 0)F AIFAY 7]

Z7(slope, s)2 U o2 A4toldrt.

LOD = 3.3 x ¢/S, LOQ = 10 X ¢/S
(4) A& (accuracy)

JEdL 38 A AW(recovery test)o 2 FAsiglon], &
7

g BZEMZ 50% methanolZ AHEste] Zl4d/dol &

33] yhE EAsto] A7 BEEA9 38R Qs

(5) ¥2A(precision)

UL U ARE FHE Yo w2t 9rE SH5HY S

o ZZbo] ERQYE9 QRIS FA5H: e JUPoz EIstY
o &, Z BFELAZ AP0l ElF 5= EAU 371 5=
o] £ BFEEAZ Az 3, A £ ¥ EHste AU £
M(intra-day)zt ¢4 3¥o] ZHA ¥E SAsHe AWEA
(inter-day)Z AAlsto] @2 Zito] YjEFHAH%RSD)E ¢l
sFqirt.

4) A BAGE FAEA

fo

SHE Slstel 229 AL 27 100 mee B3
st & 50% DMSOS Yo] 1 mLE 2% 3 0.2 ym membrane
oz £ ez Agatyrt
2) et Ft
(1) DPPH radical 2445 &%
DPPH radical £44% X2 Blois?] ¥¥-S Waste £A35}

JoH?. 7+ A28 1,000 pg/mLojAq 243 s HPoz 3|45t
96 well plateo] 100 pL= ZF<35t1 0.2 mM DPPH 50 uL.E A
stste] £ § A2olAl 308 FU WA 517 nmolA £
2 s7s9ch PSS 84 U FALE gEZoE o
A, Euws st FAdixF o2 Butylated hydroxyanisole
(BHA)Z Atgsteict.
(2) 5 BuE U Bepueols ¥F 5%

% Z3@: 32 Folin-Ciocalteu reagent (Sigma
Chemical Co., St. Louis, MO, USA)7l £&89] ZaH&A 3}
gEol 9o FAElo] SYBY FAMo g WA= AZ YR £
AstRrHY. BFZEA 2L tannic acid (Sigma Chemical Co.,
St. Louis, MO, USA)E o|&sto] AFHE Aottt Eatu:
ol ¥ Singleton VL 5o Wy wystel AU,
HZEAZ quercetin (Sigma Chemical Co., St. Louis, MO,
USA)S olgsto] AHe Ayt
3) ¥e597t

(1) AZSHY7H

NLEYS 2Ast7] 9] MTS (3-(4,5-dimethylthiazol-2-yl)
-5-(3-carboxymethoxyphenyl) -2-(4-sulfophenyl)-2H-tetrazolium,
inner salt) assayg AAlst¥ch. RAW 264.7 AZE 96 well
plateo] 5x10* cells/mL2 £7st1, 22 AAE 2uj53 3]4
Moz sjdstel SEdz Aelstdnt. A7 WY F, MTS
reagentS 20 pLA FA7lsty 4A17F ¥Eg £ 490 nmolA 4=
£ Z4sl9ch olF AY¥e AZ SHo Uehtxl g SEusl
M faseg dgstel Aol Agstdc APl Ag
RAW 264.7 (Mouse macrophage cell line) A]Z% = American
Type Culture Collection (ATCC, Manassas, VA, USA)oJA It
A5, M vjLgS 25 10% FBS, 1% penicillin-streptomycin
713t DMEM HjX|§ ARE-SH 37°C, 5% CO, ZZ0lA uig
gt
(2) Nitric oxide (NO) AA A& &A

NO9 =gt vjYH U9 nitrite £S5 griess reagent=
o]83t0o] £A3519ct. RAW 264.7 N|Z2 12 well plateo] #ZE%
E7F 5x10* cells/mL7t H== BxF 9 37C, 5% CO,
incubatorof| Al 24A|7F w5t AMZo] 0.1 pg/mL9 LPSE
Helsti 1417t fo] A28 sE¥a Asto] 24x7t vjokstgl
of. A% wjgole] A5NE e % Griess AloHH WA ThS
microplate reader2 0|83} 540 nmoA] &I =S EA 519
NO Mg WEge Uehjgrt

(3) IL-1B, IL-6, TNF-a EH|zF &4

RAW 264.7 JJZZ2 12 well plated] 5x10* cells/mLZ &
Fot A2 AAE 50, 100, 200 pg/mLE 2X]7t AR E 3
%t o] & LPSE 100 ng/mL2 A T 24A|3F vjgst vl
% 4502 A3 2 yFol AgsAT AolEstl Rul 52
9ol ELISA kit2 AL§StRli, AzAS] wilol uet Ajmujopel
g Edlsts IL-18, IL-6, TNF-ao] %2 S4stdch 4 g
02 dexamethasoneS Ap£3519ict.

(4) RT-PCR assay

ok qjo

-
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RNA 222 93] RAW 264.7 AJZL: 12 well plateo] 5x10*
cells/mLA|Z2 B3 o}, Axo] Z2" AAS 50, 100, 200
pg/mLA X2]st &, LPSE A2]sl1 RNAiso reagentZS 0|23
A ZALQ] dhHo] wha}l total RNAE #5119t} Total RNAX: Maxi
me RT PreMix Kit (iNtRON, Seongnam, Korea)Z ]85} cD
NAS @45, A% 35E& 9o §% primers 23 7 pr
imero]| @2 PCR =710 wa} AAlstgct. ojuff iNOS (F: 5'-CC
TCCTCCACCCTACCAAGT-3’, R: 5-CACCCAAAGTGCTTCAGT
CA-3")9} IL-6 (F: 5'-CCGGAGAGGAGACTTCACAG -3, R: 5'-
GGAAATTGGGGTAGGAAGGA-3')= 94°CollA] 30%, 60°CoflAl 30
Z, 72°ColA 30% Z9F 40 cycle2 ¥r2A|ZH 1, COX-2 (F: 5'-G
AGGCCACTGATACCTATTG-3’, R: 5-ACAAAGAAGGGTTCCCA
ATT-3)= 94°CollA 30%, 58°ColA 30%, 72°ColA 30% =9 4
0 cycle2 ©F2A|Fion, TNF-a (F: 5'-GGCAGGTCTACTTTGGA
GTC-3', R: 5'-ACATTCGAGGCTCCAGTGAATTCGG-3")¢} IL-18
(F:5'-TCATTACACAGGACAGGTAT-3’, R: 5-CATTAGACAACT
GCACTACA-3)2 94°Colq 30%, 55°ColA 20%, 72°CollA 30%
ZoF 35 cycle2, GAPDH (F: 5-CAACTCCCACTCTTCCACCT-
3", R: 5'-CTTGCTCAGTGTCCTTGCTG-3')= 94°ColA 20%, 6
0°ColA 20%, 72°ColA] 20% F9F 30 cycle2 ®¥HIA|FCH ZF D
NAL 1.5% agarose geld] A7]|9EA71 & UV A&7|2 &9lst
%t

(5) Immunoblot assay

Z2% AAE 50, 100, 200 pg/mLA] X2t RAW 264.7 A
T2 PBSE A ¥ AM|ASH & protease & phosphatase inhibitor
cocktail® $HG35t lysis buffer2 EGAIZ1 & 108 Z9 iceof
HRAZ o, 4°ColA 16,000 rpmeg 20€ 59 AL SR
c}. AEdMS wz Balgt & BCA protein assay kit (Thermo,
Rockford, 1L, USA)S A}835to] TruiAlS A5t 1, 20~30 pg
9] lysate2 8~12% gelS AlL35}o] SDS-PAGE systemoz Ha
st9ct. o]2 PVDF (polyvinylidene difluoride) membrane
(Millipore, Eschborn, Germany)o] 100 V& 1A]7l transferst
%, blockingS 5% BSA7} 3-9%l 1xPBS-T (IXPBS + 0.1%
Tween-20) ooz Ar2oA 1A]7F AA|5HY Tt INOS, COX-2
2 B-actin primary antibodyx= 4°Co|A] overnight YFSA]71 &,
IXPBS-T2 A ¥ A|A3}ti, secondary antibody: Al-20fA 2
AIZE YESAIZ § IXPBS-TE Al ¥ A|Xst ECL 7]A& TAA]
21 & ChemiDoc-It Imaging System (UVP, Upland, CA, USA)
2 ZFskio.

4) SAARY

SE AdZdi: P REUAE UYL, 3974
one way ANOVA testZ AlX|§t & Turkey test2 A}S ZH
o} P<0.05 oY dift EAA 39/l Y+ Aoz TSI

T
i)

HPLC-PDAZ olgstel Z2%el 74 % uiael
ephedrine, Z29 puerarin ¥ daidzin, Z}2F9] albiflorin ¥
paeoniflorin, 7ZtZ9] liquilitin ¥ glycyrrhizic acid, #%x]9]
cinnamic acid ¥ cinnamaldehyde, A7+9] 6-gingerol 10%9]
Hol cistol SARY x1L AP 105 HE9 SAEA
< 9519 0.05% HiPO40] Z3tE E1; acetonitrile2 7]27] &
dxzoz stol JEY BAWIS Muste] AAEINTE AE
gt A3, ephedrine ¥ 6-gingerol2 210 nm, puerarin,
daidzin, albiflorin, paeoniflorin, liquilitin @ glycyrrhizic acid
L+ 230 nm, cinnamic acid ¥ cinnamaldehyde= 280 nmZ
HHEATgoz Ayttt £ BEEAT Folo IzotED
W vlLstel 7t Jio] e AR gl AgHoz we|
Eogg solstgion, BEE peak? retention timed UV &
S0 Hl@ste] Sol4dg EHolUtHFig. 1).

(A) 2100m |

- = T T s ,'—‘—,—J‘A ;’7¥
280 nm B T - o
! |
| e A L | S | P .
(S ™ |
- ‘\LL,B | N o o
EET -r e e e
ozo 1
L. A EX S < 2

!
E
H

1

e

L

Wg-l T | Y SO

Fig. 1. HPLC chromatogram of a standard mixture (A), Galgeun-tang
mix extract powder (B) and Galgeun-tang decoction (C). Ephedrine (1),
puerarin (2), albiflorin (3), paeoniflorin (4), daidzin (5), liquilitin (6), cinnamic
acid (7), cinnamaldehyde (8), glycyrrhizic acid (9) and 6-gingerol (10).

2) 4% Bggold
(1) QY. 42 R Z3FEA
gad SAEHYELE olgste] =0 TE o3 WAuE 9
39 REPE oig AIFHS WY Az JRARRY Fol

Uegic. 4 oS 9%
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AL Ot A&FAL 0.370~3.676 pg/mLzZ UpERFOo,
A A = 0.234~11.139 pg/mL2 LERGTHTable 3).

Table 5. Precision of marker components

Intra-day Inter-day

Concentration

Components (ug/mL) Mean RSD Accuracy Mean RSD Accuracy
D %) (%) 1D (%) (%)
Table 3. Regression equation, correlation coefficient, LOD, and LOQ 125 1‘3%% 0.500  103.25 1‘3;’23 2901 98.666
Linear range Regression LOD LOQ 49946 49616
C t >sior R2 . ) )
omponents (Hg/mL) equation (Wg/mL) (ug/ml) Ephedrine 50 L0463 0938 9989 5,5 0589 99338
Ephedrine 125~200 y=19,380x-8,541.8 09999 2056  6.230 200 200332 (108 10014 199270 0a71 99470
Puerarin 25~400  y=28773x-15373 10000 3676 11.139 0215 ™ o %0939~ )
Abiflorin  625~100 y=11,442x-38969 10000 0807 2447 25 263 o579 102534 20 2396 98682
Paeoniflorin ~ 125~200 y=11,983x-80957 09999 2372  7.187 ‘ 99,980 99.245
Daidzin 125~200  y=25930x-16608 10000 1766 5352 Puerarin 100 Jogg9 0409 99980 . ggrs 0660 99.265
Liquilitin 625~100 y=26391x-58342 10000 0778 2359 400 4+011;$98 0328 100432 33%;3 0677 99756
Cinnamic acid ~ 0.625~10  y=67,617x-2,1822 10000 0077 0234 a0 o
Glycyrrhizic acid  125~200  y=3,0402x-1,649.8 09998 3.649  11.057 6.25 co0p 0342 102521 5o 2036 99.060
6-Gingerol 0.625~1Q y=22,176x-5303.3 0.9994 0.370 1.122 Albiflorin 55 25236 0291 100946 24911 1185 98711
*y 1 peak area, x : concentration (ug/mL) £0.073 £0.295
100.800 99.984
_— 100 0610 0614 100800 JPIS0 0738 99.191
(2) 125 12839 477 102710 12091 1915 93849
229 NE BFEE9E 44 A, 5, 1 7HA] 5E&E F7} ‘ +0.06T ‘ +0.243 ‘
5 roo M3 A 2t Paeoniflorin 50 2009 0423 100197 498 0704 99174
st § 34582 &A3SH Axb, Table 49 Zro] 87.740~96.909% +0.212 +0.395
A BEZ A} 0.035~2.982%)2] 223 3282 UEN]QCH 200 2&;%? 0360 100537 1+919f7853 0740 99159
125 12818 0ss1 102509 12736 1899 99377
Table 4. Accuracy of marker components e o
— — Daidzin 50 TS 0562 99518 10238 0316 99656
Peak concgntration concentration Rec(;v)ery F({;? 200 2_00‘4568 0221 100284 1_99‘4165 0611 99.301
(ug/mL) (ug/mL) ? ? +0442 - +1216 -
80 7042010025  88.024:0.031 0035 625 6265 eer 100233 O#T 1342 101313
Ephedrine 100 87.740+0.132  87.740+0.132  0.151 ' £0035 ™ ' 0085 - ‘
120 10858410901  90.4870.751  0.830 Liquilitin 25 2810 oaas 90245 2090 1502 100752
160 147.785:0259  92.366+0.162  0.175 100439 100450
Puerarin 200 1854561291  92.728+0.645 0.696 100 +0gp3 0820 100439 7oy 1047 100011
240 2312112528 96.338+1.053  1.093 0625 0629 g3 100719 0631 0653 100271
40 35.166+0075  87.914+0.189  0.215 i +0.005 : +0004 - :
Albiflorin 50 44.213+0.252 88.426+0.504 0.570 Cinnam acid 25 +20562622 0.060 100878 +Zd4(J8336 1456 98.448
60 55.324+0424  92.207+0.706  0.766 "5.9% 9909
80 72701£0.118  90.877+0.148  0.162 10 0058 0579 99903 L 0552 99393
Paeoniflorin 100 91.042+0.617 91.042+0.617 0.678 12.731 12.576
120 11355141069  94.626+0.891  0.941 125 0142 1115 101849 750 1192 98786
80 73.670+£0.272 92.087+0.340  0.369 Gchy(rc:1|Z|c 50 il%é?ég 0192 98877 il?%g? 2070 100738
Daidzin 100 9141140408  91.411+0408 0446 act £ £l
120 1135900911  94.659+0.759  0.802 00 20020 0289 100100 20BN 0737 100315
40 38.764+0.039  96.909+0.097  0.100 O6aa GEes
Liquilitin 50 47745£0140  95.489+0279 0292 0625 4op07 1028 10939 ;5093 0484 99.825
60 58.724+1751  97.873:+2919 2982 , 2450 2470
i , o000 9030520198 0230 6-Gingerol 25 Soome 3511 9799 Lino 0823 100824
'na'l?(;n'c 5 4.555+0.050 91.107+0.995  1.092 10 1%%17‘2 0741  100.12 +90815£4 1465 98379
6 5.704+0.036 95.068+0.59  0.627 I 3 renT t‘ - —
— 80 76.243+0956 9530341195 1254 alues are means ot 2 replicates.
Gy;yc’i’(j'z'c 100 91.613£2239  91.613£2239 2444 .
120 1110383137 9253122614  2.825 3) Al&E SAEA
4 373240102 93.296+2.546 2729 stale] HMwe  o]f23le] ZZ2E  AX|9 ephedrine,
6-Gingerol Z ggggiggii Zigigig;‘g (2)2(3)? puerarin, albiflorin, paeoniflorin, daidzin, liquiritin, cinnamic

Values are means of 3 replicates.

(3) By
BNOE ouste HUAHL &Qlsty] st AFUY €rE
ER5te QU EX(intra-day)zt 94 3Uo] AX urE ZA3I-
YA (inter-day)2  AAIZE A AU EEHRH%RSD)=

2.901% oYz 43 2%S UeUAtHTable 5).

acid, cinnamaldehyde, glycyrrhizic acid ¥ 6-gingerol2 =A]

BA% Zi cinnamaldehyde: ZAMojA AZEX Uogod,
6-gingerol2 A2FstA| o]stz &olx|qict. Z2& Edthn|A AR
Y HgHe cinnamaldehyde ¥ 6-gingerol2 A3t 8%9] A
o] Z7} 0.217~36.756 mg/g ¥ 0.555~19.393 mg/gZ TRt
Ae o2 yehdtiTable 6). Z2% EF¥TujdAx e A
o HugFe P 2y SPUUAANL AFAEc

oxT o=

4
L
Ae

12 KoM
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puerarin ¥ daidzin &3Fo] oF 28] =9tOLl}, cinnamic acid ¥
glycyrrhizic acid &2 AFART 24 o]} ¥ Zoz &gl
Aok SHAIRE A" T AAAL AYgA 554 HIME
95to] R|EAE stgFoz Ar&ESH AwA| 4 (pearson correlation
coefficient, r)= 0.83352 &lgjo] Zt2er SsiciojaAxer A
ga2 FAMoR o fAHEE Aoz =it

Table 6. Contents of marker components in the Galgeun-tang by
HPLC

Table 7. Content of Total Pholyphenol and Flavonoid in Galgeun-tang

Galguen-tang mix extract Galguen-tang

powder decoction
Total polyphenol (ug/mL) 46.18+1.04 50.31+£1.18
Flavonoid (ug/mL) 83.89+3.37 92.78+1.73

Galguen-tang mix extract Galguen-tang decoction Ratio

Components powder (A, mg/g)* (B, mg/q) (A/B)
Mean+SD RSD (%) Mean+SD  RSD (%)

Ephedrine 3.987+0.056 1.408 6.292+0.150 2.384 0.634

Puerarin 36.756+0.427 1.162 19.383+0.387  1.997 1.896

Albiflorin 3.489+0.082 2.342 2463+0.072 2.924 1417

Paeoniflorin 8.332+0.132 1.588 11.373+£0.197  1.730 0.733

Daidzin 7.120+0.061 0.852 3.357£0.123  3.658 2121

Liquiitin ~ 1990:0058 2921 251240045 1804 0792

Cinnamic acid 021740003 1291  0555:¢0011 1898 0391

GhOiZC 554510120 2318 12913:0267 2065 0429
6-Gingerol <LOQ - <L0Q . .

w

*Sample weight (g) is determined on dry extract basis. Values are means of
replicates.

2. 227 AA9 2587t

1) 4t 525 @It
DPPH E}"-le 2A5E B TS FAstAw Jakst

E79l polyphenoli} flavonoid %2 H|¥3}¢ct. DPPH 2jo]zZt

275e 3% Zu, 22 FAH9 EDAS0 (50% of electron
donating ability) e EFTo|AAA 235.18pg/mg, HEH
166.03 pg/mgo 2 thx79 BHA 16.74 pg/mghr} 3His}l &4
o] ]9 doton, A2 AAZtY Lol Agdo] EIATn|
AAMEYG oba =2 535 YEYQITHFig. 2). 3 Zju=at
Zetd ol FFS BAS A3 EPTUAAAE 46.18+1.04 p
g/mgo 83.89+3.37 ng/mg, HEML 50.31+1.18 pg/mget
92.78+1.73 pg/mgo 2 Z+2Er sstciu|dAR|7l AMetoiuct sk
o] tha WA, 2 AtolE UEHR] = 49tthTable 7).

2w 1 -
B Mix extract powder @ Decoction
B . '
g 80 =% |_| n.s
U M
o -
i I
g - *
LD
8 40 %
: 1
£ 20
g
T 0
& 625 125 250 500 1000 50 100
o Galgeun—tang (ug/mL) BHA (pg/mL)

Fig. 2. DPPH free radical scavenging effect according to
Galgeun-tang. Data was expressed as the mean+SEM of three
experiments. *p<0.05 and **p<0.01 significantly different from
Galgeun-tang mix extract powder and decoction, n.s.: not significant.

o o o
(1) 22y %wumﬂﬂa} Agolo NSy B2t
cello] ofgt Z2% EyTulAAAY Ao
£ A2 B5 500 pg/mL o|ste] Sz
A 4ol Yetdal got 500 pg/mL olste] SEolA SaYL
HEE We 558 AYpEs Adld 4¥E A%
ol Z232% EgTudaAe g

BMix extract powder @ Decoction

ellviabillity {%)

C

Goncentration (pg/mL)

Fig. 3. Effect of Galgeun-tang Formulation on RAW 264.7 cell
viability. The macrophages were treated with various concentration (0,
31.25, 62.5, 125, 250, 500, 1000 pg/mL) of Galgeun-tang Formulation for
24 hrs. Cell viability was measured using MTT assay. *Significantly
different from the values of blank control (p<0.05).

(2) NOXA 3} iNOS ¥ COX-2 & AL wlw

CJAAZo| A TLRI} ¥H2sh= LPSE: iNOS ¥ COX-29] ¥
S 9wt NO9 A4S =AISH}. o]o] RAW 264.7 cello] 7
o8 AAE AEstn LPSE Aaste] Z22Y AA7F NO A3/d3t
iNOS ¢ COX-29] @] x| Y-S skt Fig. 4A0]
A B Hio Zo] AIY T AA QL AGAL SO EA
oz NO—-] Al]ls-lg Qlixﬂo}cﬂr,} 71- %} g_zs}t:]-uloﬂixﬂ l:l_l X—]%}O_Hl

2 50 pg/mLojA Z+ZF 71.88% L 66.37%2] NO A& Ueh)
01 HAgdo]l NO A4 9Alsol tha &9kont, 100 ¥ 200 p
g/mLAlME AR 858 UERITh E5t NO 343t fARst
Yoz NO §4549Q iNOS ¥ COX-29] mRNASH Ghulal ut
FoME sEJEAQ FAYYS BYTHFig. 4B). NO A4}
iNOS ¢ COX-2 Wdo] Qlo] ZZ® EFTu|AAA L HgA]
L9o]XQl Aol QL Ao 2 JERJTHFig. 4C).

(3) @574 AOIEFIQIY SAA W@ A dAl5 vl

FLEZS AOIEFIQ 5 ti®: AO]EFIQIQI TNF-o, IL-18 ¥

IL-60] ofgt 93 dat Y JA gabg &l oHFig. 5).
RAW 264.7 cello] LPS Xa] 3, 228 EFgn|dAx o Het
A2 BF HEoEXNOR AO|EFIQ RH[E AAAI]= FoR
Uetydth. 22g sdTudAn 2 AYgH 200 pg/mLe] A2
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TNF-a9] 247} Z2stQa, ST x7F AGgARe TNF-
o #H] A5l =52 FAstYch. FHA ] Yol 50 n
g/mLoNE ZZ2F AAE TNF-ard dA &35 Ued,
o ggE SAH ABAEG SPTAAR ] TNF-odd o
Asol $43& EQIstgichFig. 5A, 5D). IL-189] 3¢ Ato|E7}
ol o] QlojN 2 YT A A} AFAL 50 pg/mLo
iiow 33%9] ¥ Ru|FE UEUn Fe Aol BRI A5
£ oy, fAA @5 YolNE FLE Pgol e
(Fig. 5B, 5E). IL-69] 3¢ Ato]E7}Ql #H]o] QlojA IL-1p7 &
U5tA 50 pg/mLo] HEoA 37%9 2o Bulzg UEho 73t
Al EFRL AR5-E s, SAA L5 JojME 2
A FA 2 50 pg/mLolA =Y DEXC FARE AAls
S YUEPAZS st (Fig. 5C, 5F). Alo]EFIQl A3t SHA}
4 A5l oA 22T EFTu|IAA e AYAL TNF-a s
9]

Aol IL-69} IL-1814 Gl Aol7t gge Faustgct
(A)
EIMixed extract powder BDecoction
g 100
=
]
B
g 50
]
C.
DEX
Galgeun-tang (pgamL] 10uht
(B)
Mix extract .
powder (ug/ml) Decoction (ug/mL) 1%E)l$/|
LPS 50 100 200 50 100 200 H
©
Mix extract .
powder (ua/mL) Decoction (ug/mL) 1%E),f/|
- LPS 50 100 200 50 100 200 H
iNOS | -_—— e — —|
ox2 | - ]
Bractin | e——————— - — — |

Fig. 4. Inhibition of NO production in LPS-stimulated RAW264.7 cells
by Galgeun-tang. (A) Cells (5x10° cells/mL) were treated with various
concentrations (50, 100, 200 pg/mL) of Galgeun-tang mix extract powder
and decoction for 1 hr, and then incubated with LPS (0.1 pg/mL) for 24
hrs. Dexamethasone (DEX) were pre-treated for 1 hr with 10uM before
being induced inflammation with LPS. Means with different superscript
letters are significantly different p<0.05. The culture supernatant was
analyzed nitrite production. The cells were analyzed by (B) RT-PCR and (C)
immunoblot for mRNA and protein of iINOS. For RT-PCR, the cells were
pretreated with Galgeun-tang for 1 hr, and treated with LPS for 4 hrs. For
immunoblot of iNOS, the cells were pretreated with Galgeun-tang (50,
100, 200 pg/mL) for 1 hr and treated with LPS for 24 hrs.

45
(A
OMix extract powder B Decoction
i C
% 100 = b abc
£ e
g ijC
=
]
C
8
g
a4 o
CNT LFS 50 100 200 DEX
————— 1M
Galgeun—tang (ug/mL)
B
OMix extract powder B Decoction
2 100
T
£
[l
z %0 5 b
c che ¢ ¢
E 2
i o
eNT s 50 100 200 OFX
—————  10pM
Galgeun—tang (pg/mL]
©
O Mix extract powder BDecoction
T 100
B
=
3 50
k]
C
g
g
& 0
CNT LPS 50 100 EE:‘H
Galgeun—tang (ug/ml)
D)
Mix extract .
DEX
powder (ug/ml) Decoction (ug/mL) oM
- LPS 50 100 200 50 100 200 H
(3} y
ix extract .
DEX
powder (ug/ml) Decoction (ug/mL) oo
- LPS 50 100 200 50 100 200 H
F
Mix extract .
DEX
powder (ug/mb) Decoction (ug/mL) oo
- LPS 50 100 200 50 100 200 H

Fig. 5. Inhibition of inflammatory cytokine in RAW264.7 with
Galgeun-tang. There were decreased (A) the secretion of cytokine, (D)
the expression of mRNA of TNF-a and (B, C) the secretion of cytokine, (E,
F) the expression of mRNA of IL-6, IL-1B. The cell was pretreated with
Galgeun-tang (50, 100, 200 pg/mL) and DEX (dexamethasone 10uM) for 1
hr before being induced inflammation with LPS for (D) 2 hr, (A, E, F) 6 hrs
and (B, C) 24 hrs. Means with different superscript letters are significantly
different p<0.05.
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Moz For YL Byl FHz Ese] Axu:

wrel, 3130 2] oK (o)
ARKHPPOl AAstel WoF YL PASHE 2249 GRS A
M2 2% ol 5% JE § DuA2AE AXF g, ol
ugue E¥stel AadD Jo 74 WoHE BE Egsiol
Bolt BN B AEYNOE AXF AMYL EFgProz
AZY EFVUAXAL JE D &5 ol Aol7t VT 2
gk Kim 592 $¥5% 2 Qujdx E¥YNoE AxY 2
2% A9 Eeus % DPPH etz AAR4L vaLys 2
32 BUsGo, YREA U et AT OF vlaLy
A7E wud v g Aol olo] & ARHE YolA 3
9, 7], £5 BES 2 A7 So /Y wdshl A480HD 9
t OERY AY 220 gste] ol kA Aoz 23Y

ARE Axstol AEHE AF Tk L FIF D) g ¥)
B84 YAlskat

1
“
e 7%91 sorz ;wsM oo, 279 ot EFsh
B E EF U chgstol BL olgsto] a5 U
A shgrgel Wabh WAY & ok o] 23] YEEHS 5
@ egUudaAe A Ype wIRMES sl

ephedrine, puerarin, albiflorin, paeoniflorin, daidzin,

=

liquiritin, 6-gingerol, cinnamic acid, cinnamaldehyde %
glycyrrhizic acid 10&5 49 TA|EAHS st E5h
2" 51\]“’““” Eold, A, A&, BFHA, BEH
=
o

RUSE I RS}

ol
)
fs)
Y
l‘l-l
m{)v rlok wE JEL'

A S| innamaldehyde+
G4 Q%00 b-gingerole WFWA olstz Ul Harol
Jts3t 85 R mAYRC B Azl Z2e sctojdAx ¥ ME}
HoflA Z+Zt 0.217~36.756 mg/g L 0.555~19.393 mg/goz &
A=t &£ AAY Jr¥yFZ vz Zit puerarin Y
daidzin TFL EZFDO|AAAA <oF 28] =91, cinnamic
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2 Uei, 2350 0E AEYRY WeE 2AT 5 Ao
stAlg 22y Eydudade Agele S54 Wi Hstol
AEpPeE gFoz XA 4 (pearson  correlation
coefficient, r)= 0.83352 &Qlgjo] Z2® S@Tu|AAA} A
Elole EH o OjQ QAMSH Ao sholg Yt

2390 WA tg A7E Yol Busdd gu’, 5
s Wy, BA 59 434 "Eel mat gl wusyc

-yl
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3} &2 o] Wokou 1 Aol gle ZoE Hiusto
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