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Comparison and Analysis of Several Main Components between Hot
Water Extract and Alcohol Extract of Gamichungsangbohatang.

Jung-ki Min, Hee-jac Jung, Hyung-koo Rhee, Sung-ki Jung

Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine, Kyung Hee University, Seoul, Korea

Objectives : To find out more pharmacologically efficient way of extraction of herbal dicoction, Gamichungsangbohatang

(GMCSBHT).

Methods : Several main components of GMCSBHT was compared and analysed between hot water extract of GMCSBHT
and Alcohol(70% ethanol) extract of GMCSBHT via HPLC method.

Results : Hot water extract of GMCSBHT showed relatively more component content than ethanol extract of GMCSBHT.
Also weighted mean of main components of hot water extraction of GMCSBHT was higher than that of alcohol extract
of GMCSBHT. But from chromatographic pattern analysis of matching ratio and similarity ratio showed that these two forms
of extracts might have different chemical composition, and 3D PDA plot of alcohol extract of GMCSBHT showed high
peaks near UV 190~220nm which was invisible in hot water extract of GMCSBHT.

Conclusion : Alcohol extract of GMCSBHT may have some special components which do not exist in hot water extract

of GMCSBHT.

k;y Words: Gamchungsangbohatang, GMCSBHT, exiract, main components, HPLC
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MERELETS BKkREYT LIS ENE 2 HHol ey

IR R TIBS BEM T E FubE, (L 1L
FEHE THE A, J29 JAATFANME @
FFE9 A% kFELHTE AV AFAAES
ol &3t 71#A Ha Aol i Ar)AA A Y
FEA40) 253 A

A7\ 2A A FFEHAAN F& ol we} 1
AE 4 o] geld £ 9lovg B A oa
E 3l F3) Uik Q70 B3 Ao\t

% ToMe duaAEA mkF LETES 7
3t 271 SAZRE g8 Fo3 FaAE
oz d5FEs Jqee 22719 o)
A8} arxl skt High performance liquid chroma-
tography(HPLCYW S B3} fnekiF L Figel &
FFEEY JdE -%% o Wsl) %9 NxE2
£ vln @ AFEAEL] AR vaEAS A
35l o A {4 Aol diste] A} ASS
G710l ol Raste upolr)

p

m[o o_u
i

1. B
1) A& kit LA T FA%dAE F2 =
A AR gUSERAHAAN Y 5‘}931
THALE FHIAL AAAE, FH)e2REH
dsto] AHE-EFATHTable 1 =),
2) AloF
(D) F=89 : 33 SHFE A 2e5Az
A (ZYH: 103S All-glass, High-Q. Inc.,
USA)E o] &3l AHE-sttt
(2) #4987l : Acetonitrile, methanol, water (4L,
HPLC grade)59] 353} acetic acid(2.5L,
HPLC grade)= w]29] J. T. BakerA} A%
& 25l g
(3) EFEE4 . Alisol B acetate, schizandrin,
baicalein, wogonin, loganin, paeonol, paeo-
niflorin 5 o} 72 S& UL 9] Wako Pure
chemicals 2 -] 73} A-4-81% k.
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Table 1. Contents of Gamichungsangbcha-tang

Herb Scientific Namé 5

~ (per one
, pack)
ZMHh¢ Rehmanniae Radix Preparata (Korea) 8 g
(i #% Discoreae Rhizoma (Korea) 6g
(1% Comi Fructus (Korea) 6¢g
E3¢/i% Poria (Korea) 4g
S Moutan Cortex (Korea) 4g
# [ Alismatis Rhizoma (Korea) 4¢
A% Schizandrae Fructus (Korea) g
ATE  Ponciri Fructus 3g
%94 Liriopis Tuber 3g
KF9% Asparagi Radix 3g
AR} Fritillariae Roylei Bulbus 3g
¥ Platycodi Radix 3g
i Coptidis Rhizoma 3g
#+{° Ariminiacecac Semen 3g
4E  Pinelliae Rhizoma 3g
L%~ Tricosanthis Semen 3g
# %  Scutellariae Radix 3g
#&  Glycyrrizae Radix 2g
ax];a(;ﬁ:n 67¢
3) 7171
(1) HPLC

HPLC$] 717} Waters A{USA)2] Waters Breeze
SystemS ARE3I%TE o]l AFE-3F software= Waters
Empower System(Version 5.00)-2 AF&-3}%ich

2. ik

1) bk B TiBe & WUy

(1) ki Ew T TSR] 4

kil LRGSRl HuthE, (LgE,
T, BRE, MOTE, B, TR, ARE, B, X
FI%, R, WM, 0, &0, 48, IEC, ®145, #
g 247 e F FAUIE E5e 183 A(w
Imm)E A AL AAR ALEsET

i



Q) ki LW S 2
7H 4 EFEEY AFR . BAE ks
ERITE 733k 33588 423 2
of 3LstE] 47 Fehade] ¥ 80%
EIOH 1500mlE Woia Qo)A oF 5
Y7F AA 3t 79t 3 Watmann No.
2)stAt.
W) 43559 Az okAE kil Ll
T TSR 33508 FE3] Gof 5L
o) STBAETL= WAL 3R SR
I 3000miE gojM 100°CAM oF 3A)
ZF BEEEsE Bt
() AREB B 24 U P2 A4
IS ER R AREd B3-S ks e
e TR TR 3 TARH] s
gk LiZEHi(loganin), 4FH(paconol. paconiflorin 5,
Fi¥+-(schizandrin), #!#(poncirin). #:di(berberine),
%i Z(baicalin, baicalein, wogonin %), #{~(amygda-
lin), H & (glycyrrhizic acid) 5o AT EA-L A2
gate] R TAEAS AASET 39, B3}
g 540z gAR FARAe] Brbed Byl
(5-HMF), [Li#(allantoin), }%fsi(alisol B acetate), ‘P&
(homogentisic acid)ys2 /fEA o= EASI¥TH
@) ek EHTEY A Z2A
TR SAE-A 0] 7158 L% 2 (loganin), #T%
(paeonol, paconiflorin &), Fk{(schizandrin), #1E
{poncirin), #d(berberine), #* (baicalin, baicalein,
wogonin -5), A{ (amygdalin), H%(glycyrrhizic acid)
So B FATAE EAe) A5 Mk L
T $Rg P BSREE T 4% A2 L0g
A& 3] #3l 50mL falcon tubeo] Bil 75%
cthanol 4~} 10mLE F7}5H s, PR AR
Aol E71s ¥ HH(S-HMF), (L5 (allantoin), FiE
(alisol B acetate), 4% (homogentisic acid)59] &k
A% £A3) el QL ¥ S432E 5 42
AZA 2 1.0g8-S AY3] el S0mL falcon tubed]]
Yal 22884 JFo] ) methanol ¥ 33 £7
F10mLE B9, 4% E Aslo) HPLCE o]

&

=

2% - HEH - 0/8F - 27

TE o = i | -
Ry 4 =) vl
(1) AxEAe] g T

(A9 HAFE WEx A D)
@) AEA] A8E FHS

s=2.Ri/n, R;=S5p /St
—7}= ¥ (Weighted mean) :
Mw: Z<Rz/ VV;)

— 5 AP=(Similarity, %) :

gl(ka )

1.msEL@T S 20 ANESEA st 2589

b 2y

Pk F T 7 TAREA F AU L
WY, MoPh sk, TR, R, B, S0 L, 4,
W, HE] tiste] A2t AXEZ of
S AAsHgich. HPLC #A438te] M35 7
Algt 23, A9 Y-S st A
% tH(Fig.1-12).

1) Sue] A EE2e] 5-HMF 9] calibration curve

Ao} AztzRE, e AXEE 5-HMFe
Aol &AL Y=88336110.0X-143138.8% 1}
ehlln, olwje] R® ke 0.999738 vEhfolA 7]
LS Snehe FAAAdE Ve

2) Uiggel A #2722l allantoing] calibration curve

Ao AN, ] AEEA allantoin?]
M9 B ALA 2L Y=19826710.0X+174385.55
UERAT, olmje] RY gk 0.99956:2 LpERfolA A
o] 938 Fgste AMAE YeERdinh

3) WWZHie] ATEH loganin®] calibration curve

Ao} Axtz e}, e AXEZ loganing]

-

Rt
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Fig. 1. The calibration curve of the standard material, 5-HMF of Rehmanniae Radix Preparata.
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Fig. 2. The calibration curve of the standard material, allantoin of Discoreae Rhizoma.

510
4x10"
- 3x107
e 2x10']
1x10%

0.01
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Fig. 3. The calibration curve of the standard material, foganin of Comi Fructus.

Aol 3R AL Y=17730920.0X+434774& 1} 4) Bl AREAQ paconiflorin®} calibra-
BRI T, olujo] R? Zk2 0.99973-& Uehol A 79 tion curve
3L BHste A8 S et 9Je} An2 5, Buts] A3EEZFS paeoniflorin
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Fig. 4. The calibration curve of the standard material, paeoniflorin of Moutan Cortex.
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Fig. 5. The

calibration curve of the standard material, alisol B acetate of Alismatis Rhizoma.
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Fig. 6. The calibration curve of the standard material, schizandrin of Schizandrae Fructus.

A)
e

CEEEREbE
2

2 Y=3314849.0X+41038.6 &

Vebd o, ojm e} R? h& 0.993768 eERiolA A
o 44¢ g3t JHAS e

5) B A EEH9 alisol B acetate?] calibra-
tion curve
o) Atz e, E#Ee] AFS4S) alisol B ace-
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Fig. 7. The calibration curve of the standard material, poncirin of Ponciri Fructus.
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Fig. 8. The calibration curve of the standard material, berberine of Coptidis Rhizoma.
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Fig. 9. The calibration curve of the standard material, amygdalin of Ariminiaceae Semen.

tate®] Mo} 3741 ¥Y=32816010.0X+139936.1 6) A%T9] AEE AR schizandrin®} calibration
£ Yehdla, olmle) R? gh& 0.99874& ehgjolA curve
A9 98¢ SARE A9AE et 91o] Ao2E, HATel ATEI schizandrin
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g5 - H2AA - 0]E T - H27

o] 2de] sAYA AL Y=59807520.0X+85701.6& 9) #{2) AFEE2?) amygdaling calibration cur-
b, ojwe] R® ZHe- 0.999968 LpehfojA A ve
9 e Faske Ad4e deuth 99 A 2Ry, {9 AXEA2) amygdaling]

7) $¥e] AFEE-AQ) ponciring] calibration curve 2| Aol g 7ubgAe Y=849349.8X+463.32 eI
Aol A2 RE, e AXBAY ponciring 1, oo} R & 099996 Yol A 44
el Bl AL Y=7796187.0X+2304825 1} & Eddle AUAS Yehiich

R, o]uo] R® Zhe 0.999392 vlehfola A9l 10y 4o} AT EZ Q] homogentissic acid?] cali-
AdHE SHste 4448 el bration curve
8) Hitio] A EEA QI beberined] calibration curve el AxtzRE, W] AEE2]] homogentisic
9o A2 RE, ¥l 2 FEAQ) berberined] acid®] AX 9] 374 2-& Y=1777069.0X+7385.6
229l 3G AlL Y=85089930.0X+237074.6< S v, olme] RP ghS 0999208 viehf ol A

e
Uebdan, olmel R? gk 099953 Uehilold A A9 91& Fashe AH4S Vehhsieh
o 93e Frele 2u4e vehslch
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Fig. 10. The calibration curve of the standard material, homogentisic acid of Pinelfiae Rhizoma.
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%

Fig. 11. The calibration curve of the standard material, baicalein of Scutellariae Radix.
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11) %] AEE2Q baicalein?] calibration cur- 2|49} HAAPP 4L Y=75616370.0X+60544.58
ve ' B3, oluf o] R? ZHe 0.999608 }ERH oA A
9o AR RE, BH AXEFY baicalein®] YL FHshs AL Y
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Fig. 12. The calibration curve of the standard material, glycyrrhizic acid of Glycyrrizae Radix.
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Fig. 13. The HPLC-UV chromatogram of some standard materials of oriental medicines consisting of Gamichung
sangboha-tang(1.0mg/mL) at UV 254nm.

1.80
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1.40
1.201
1.004
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0.004

AU

€

Fig. 14. The HPLC-UV chromatogram of Gamichungsangboha—tang hot water extract (0.1g/mL) at UV 254nm.
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Fig. 15. The HPLC-UV chromatogram of 5-HMF, standard

material of Rehmarnniae Radix Preparata consisting of

Gamichungsangboha-tang(0.25mg/mL) at UV 254nm.

1.20]
1.00
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0.40]
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TETeTeTreY
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Fig. 16. The HPLC-UV chromatogram of Rehmanniae Ra
water extract (0.1g/mU) at UV 254nm.

dix Preparata consisting of Gamichungsangboha-tang hot

0.050 g
A
0.040 &
5 ; H
,\t 0030' i = %
00204 o
. 5;\ 5!
0010y |1 Jo
At H \\
0.0003~" il
T T T T LERALA S T T T ' T
002 004 006 008 010 012 014

Fig. 17. The HPLC-UV chromatogram of aliantoin, standard material of Discoreae Rhizoma consisting of Gamichung—-

sangboha~-tang(0.1g/mbL) at UV 210nm.

12) HEel A FEE2AQ glycyrrhizic acid9] calib-
ration curve
Aol A2 RY, Hiie] ATEAQ glycyrrhizic
acid9] AX9] 3 AU AL Y=4462940.0X+32386.8
2 Yehia, ojm el R gh& 0.99767% vrehfolA]
AY A& FAstE S UERIT

o meRE bETEe 2t X([EEE tiE HPLC E
ey,
D) TR BARN) Ve R R, WL, B
vk, MR, ¥oE, &, {59 AREZ
loganin, paeoniflorin, paeonol, schizandrin, pon-

cirin, berberine, amygdalin, baicalein, baicalin,
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010 012 014

Fig. 18. The HPLC-UV chromatogram of Discoreae Rhizoma consisting of Gamichungsangboha—tang hot water
extract (0.1g/mbL) at UV 210nm.

1.20
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Fig. 19. The HPLC-UV chromatogram of afisol B acetate, standard material of Alismatis Rhizoma consisting of
Gamichungsangboha-tang(0.25g/mL) at UV 203nm.

0.070] k‘ 3
0.0601 \ ';
0.050 .1
2 0.040] 8
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S

0.020 T
0.010] J \w
0.000]

T T

"72.00 4.00 6.00 8.00 10.0012%(1014.'00'1'6.'0'0'1é.boib.bozi.boéi.bb

Fig. 20. The HPLC-UV chromatogram of Alismatis Rhizoma consisting of Gamichungsangboha-tang hot water extract
(0.1g/mL) at UV 203nm.

wogonin, glycyrrhizic acid®] ¥&&2(Fig.13) 21) 2 AJE(Fig. 16, Fig. 18, Fig. 20, Fig. 22)<]
9 A F(Fig.14)9] i3+ HPLC chromatogram. HPLC chromatogram.
2) TR SAHRA 0] E7Fsd kARl Hun, (1) Btk
Wigk, B, 250 AXEHQ 5-HMF, allan- (Fig. 15, 16.)
toin, alisol B acetate, homogentisic acid] 7j& (2) 1Ligg
BAA] ¥Z2A(Fig. 15, Fig. 17, Fig. 19, Fig. (Fig. 17, 18)



U&7 HEH - 0/F T - B2

0.061 é

b4

%

2004 &

|8

0.02] 5
0.00] w,_,j‘\r R

N

e}

"7200 4.00° 600 8.00 10.00 12%0'0’ 14.00 16.00 18.0020.0022.00 24.00

Fig. 21. The HPLC-UV chromatogram of homogentisic acid, standard material of Pineliae Rhizoma consisting of
Gamichungsangboha-tang(1.0g/mL) at UV 254nm.
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Fig. 22. The HPLC-UV chromatogram of Pinelliae Rhizoma consisting of Gamichungsangboha—tang hot water extract

0.1g/mL) at

Oriental medicines

uv 254nm.

Standard materials

Hot water ex.

Table 2. The Results of Quantitative Analysis of Standard Materials of Each Extracts of Gamichungsangboha-tang

Alcoholic ex.

Hom 5-HMF 1.840.01(0.18+0.001%) 1.81:0.06(0.18+0.006%)
BIE: allantoin 5.00+0.14(0.50£0.014%) 5.08:+£0.91(0.510.09%)
e loganin 3.37+0.26(0.34+0.03%) 2.78+0.04(0.28+0.00%)
iR alisol B acetate 0.006:0.003(0.001:0.000%) 0.015=0.001(0.002+0.000%)
St paconol 0.04+0.00(0.0040.000%) 0.05+0.00(0.005+0.000%)
paconiflorin 1.02+0.06(0.01+0.00%) 0.94::0.09(0.09+0.01%)
T schizandrin 0.25+0.01(0.03£0.00%) 0.22+0.00(0.02+0.00%)
HE poncirin 9.53+0.02(0.95+0.00%) 8.77+0.12(0.88+0.01%)
P berberine 1.170.30(0.12+0.03%) 1.17+0.36(0.12+0.04%)
gy homogentisic acid 3.1120.07(0.310.0007%) 3.09+0.23(0.310.023%)
B amygdalin 24.68+2.54(2.47+0.03%) 23.30+£1.40(2.33+0.14%)
baicalin 1.4240.02(0.1420.00%) 1.3040.03(0.130.00%)
ey baicalein 0.12+0.00(0.010.00%) 0.15+0.00(0.01+0.00%)
wogonin 0.09+0.00(0.01£0.00%) 0.09+0.00(0.01+0.00%)
HE glycyrrhizic acid 1.37+0.01(0.140.00%) 1.17£0.00(0.12+0.00%)

The amount(g) of the standard material = [{the quantitative amount(mg) of standard material X the purity of standard material} x
AT/AS % 1/(the dilution concentration rate of test sample x the amount of test sample)l/n (n=-3). Where AT is the peak-area of test
sample containing standard material, and AS is the peak-area of standard material.
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3 BB

(Fig. 19, 20)
@ 4E

Fig. 21, 22)

3) kE LW THY 4 58 U ARER
o] §ekulm A Table 2).

HPLCE &3] ¢ 554 9 289 chroma-
togramS(Fig. 13-22)°] lAsle] Y4522 2 o
€ FE5 9 &4 g ARELY FHE A
ste] =X 8lst

3. meRiE LA TB2 chromatographic pattern 24

UH-2 pattern HlALEAS 93] 2 puskiE b
i T2} 2D HPLC-PDAD chromatogram(Fig. 23, 24)
2 3D HPLC-PDAD chromatogram(Fig. 25, 26), 1
2]3 2D HPLC-PDAD chromatogram(Fig. 23, 24)&

A2z =B ol

Edg ¢A35e 24 d53EE 9 ¢
29 ARYE Heulal(Table 3)o]t}

3D HPLC-PDAD chromatogram(Fig. 25, 26)°]]A]
T ¢32& F2E(Fig 20)°] 5 F+EE(Fig. 25)%
o AUV 190 ~220nm F2)o)X vl¢- Z 93
So) Vet
B4 S /@ JHERIMw)e] 2HE B
, @FFEERY ¢EFEE0) 0.908:0.0160.2
Zo) Tha YA UgTh(Table 3).
HAE 9l matching ratio 27 98.4+0.6%%}
100.00£0.00%2 JER] F Atole} ApolE
H2 ¢llckTable 3).
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Fig. 23. The 2D HPLC-PDAD chromatogram of Gamichungsangboha—tang hot water extract (0.1g/mL) at UV 280nm.
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Fig. 24. The 2D HPLC-PDAD chromatogram of Gamichungsangboha—tang alcoholic extract (0.1g/mL) at UV 280nm.
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Fig. 25. The 3D HPLC-PDAD chromatogram of Gamichungsangboha-tang hot water extract (0.1g/mL) at UV 280nm.
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Fig. 26. The 3D HPLC-PDAD chromatogram of Gamichungsangboha—tang alconolic extract (0.1g/mL) at UV 280nm.

Table 3. The Results of the Chromatographic Pattern Recognition Analysis of Hot Water Extract and Alcholic
Extract of Gamlchungsangboha Tang

Decocnon Slmple Mean (Ms) We1ghtedMean (Mw) Simﬂty (% . tching‘,‘ryétio ()d ‘
Hot water ex 1.000+0.000 1.000+0.000 100.00=0.00 100.00+0.00
Alcoholic ex. 0.901+0.015 0.908+0.016 98.40=0.60 100.00+0.00
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