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Isolation and Quantitative Analysis of Kalopanax-Saponin B
from Kalopanacis Cortex
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Abstract — For the quality control of Kalopanacis Cortex, saponin compound, kalopanax-saponin B was isolated from the
MeOH extract of Kalopanacis Cortex, and identified by the spectroscopic evidences. A quantitative analysis of kalopanax-sapo-
nin B using HPLC method showed that the average contents was 1.010+0.212%, respectively, in 22 samples collected through-

out the regions of Korea.
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bis(3,4-dihydro-4-hydroxy-6-methoxy-2H- 1-benzopyran) 3}

(-)-balanophonin< Porzel” 5 liriodendrin', Sano'” %}

1
Sun''E

2 kalopanaxsaponin G, kalopanaxins A, B, C, D
9} kalopanaxsaponin A, B, pericarpsaponin P;, hederasa-
ponin B, syringin, protocatechuic acid, coniferin, lirioden-
drin, glucosyringic acid, chlorogenic acidg <, ©| 5o
palmitic acid, stearic acid, arachidic acid, heneicosanoic
acid, docosanoic acid, tricosanoic acid, tetracosanoic acid,
pentacosanoic acid, hesacosanoic acid, octacosanoic acids
o} E3pA A B 23} <4} linoleic acidE, Cho' 9}
Lee'V 52 triterpenoidal saponin$! saponin F9} kizutasa-
ponin K,,& HT&95L, YO 2HE Shao "% A2
saponin‘ﬂ kalopanaxsaponin La, Lb, Lc, JLa, JLbe} kalo-
panaxsaponin A, B, kizutasaponin K,,, akeboside Stb,

eleutheroside K, saponin Pg&, Jung"5

£ flavonol gly-
coside?! quercitrin, hyperins-2- £2] B3I} 2183 8§
227 ShaoV5e
3} chikusetsusaponin IV} 72 triterpenoidal saponing &
glrvsisict. @A) A3 ATEE Chois '™ Kalo-
panax pictus®] FZE5} saponin A3 FHE] Antinocicep-
tive®} anti-rheumatoidal & 38 ¥ 78} 31, Chois™¥&

kalopanaxsaponins A, B, C, D, E, F
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Kalopanax pictus 2% £ 3 kalopanaxsaponin A2
theumatoidal ratll oI 73 P43} 32, KimE™"
2 kalopanaxsaponin K¢ FvlE]2A) #4E 848, Choi
TP puleRE AW JNBEAE, LeeSe ’\-4—4
methanol FEEZHE FFZ2o) thaled, Lee5 "7} Park
sPe hederagenin monodesmoside(kalopanx-saponin A,
)] antimutagenic® cytotoxic 43S, Park5¥2 kalo-
panaxsaponin A%} 17} Candida albicans KCTC 19403
Cryptococcus neoformans KCTC 72242] A4S A sl=
antifungal activity7} 2122, E3 Kim”'5 % Kim®52
antidiabetic activityS H. 781t}

B d7oMe S04 SR 2ole T2 ]U-4 E.
zndlca9Jr et ST Z 2ol= K. pictusehe] 2

< WAIBEAL, Aof, gkl g 2 BFE3) °ﬂ:rL-4 °é
%Sii Araliaceae£¢] 3}%5-7] (Kalopanacis Cortex)& H]2
2 24317 'd"’ AYUBRVE AL YE HES AE
JEoE P o e F2+E o] AEEA
saponin “34£<! kalopanax-saponin BE A| ¥ 522 A7,
FE SAst] 7 SET H52 Ast] FEE
Esbeket] 2 53-8 7o

L

FH UQL'

N

ME U

HEME - 2 7 AN AR 353 08, Kalo-
panacis Cortex) 20021 49 M= Z} A HGoA AlgE

JE HEAE FY3te] E7]2 v T AEE AR
EIpv1=
Alet 8¢ 717] - '"H- 2 “C-NMR-2 Varian Unity-300

spectrometers AHS-3H9 3, EI-MS¥ Hewlett-Packard MS
Engine-5989AZ A3l tE UVE JASCO V500 UV/VIS
spectrophotometer (Model LE599, U.K.)E, IR< FT/IR
300E (JASCO) spectrometerS ARl 24314t} Column
chromatography—QL DA = silica gel (70-230 mesh, Merck)
, TLC plate= Kieselgel 60 F,, plate (0.2 mm, Merck)

AREBIITE Ak B G BAE 5 B 1§ A
A]ﬁs}oiz HPLCE &vi& HPLC gradeE AME-319it).
AleES 2= 10% H,S0, Al19Fe AM&-3159t.

SOINE - of ofe] 7% 10gol F5ZA SmLE WY
55 Eo]- zf o] /\-1_7_ o:]_,,]‘a]. 1:]._ -1 cqmioﬂ HZSO 1mL
= *W;l Yo o 2 FAEE AN JERIL 0|3 g
A e F4E e

XEMEe BE2FM - 59 5Kgg dAIN 7
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Fig. 1. Chemical structure of kalopanax-saponin B.

EtOAc, +3¥3} BuOHL. 2 £33 & ByOH extractE
Diaion HP-20P column chromatography-— A3l R
&, 20%, 40%, 60%, 80% % 100% MeOH #+&< 7z
ALt o} E3E F 80% MeOH &9 tislA silicagel
column chromatography (CHCl,:MeOH:H,0=80:30:4)& 4

Alste] 1070¢) 8 (KS8.1~KS8.10)2. 2 }rit). KS8.6
EEZo) dishA] ¥HEA<2 silicagel column chromatography
(CHC1,:MeOH:H,0=60:40:10, 60:30:6)5 A3}
compound 1-& 2|3} t}. 25 spectral data®} Pl HE
3t A3} compound 1-> kalopanax-saponin BE 1=tk
(Fig. 1).

Compound 12] Z&| - 38t M4 — White powder;
Liebermann-Burchard reaction : positive; m.p. 212-215°C;
IR vEBr cm™ : 3417 (OH), 2931 (C-H), 1740 (COOR);
ESI-MS (m/7) : 1219 [M-H]", 1073 [M-H-Rha]", 911 [M-
H-Rha -Glc]*, 749 [M-H-Rha-2Glc]*, 603 [749-Rha]’, 471
[749-Rha-Ara]l* 1243 [M+Na]"; 'H-NMR (CsDsN,
600 MHz) & : 0.84 (3H, s, Me), 0.85 (3H, s, Me), 0.95
(3H, s, Me), 1.02 (3H, s, Me), 1.06 (3H, s, Me), 1.14
(3H, s, Me), 1.62 (3H, d, J=6.1 Hz, H-6 of Rha), 1.70
(3H, d, J=6.2 Hz, H-6 of Rha), 4.73 (1H, br. s, H-1 of
Rha I), 498 (1H, d, J/=6.1 Hz, H-1 of Ara), 5.02 (1H, d,
J=8 Hz, H-1 of Glc II), 5.38 (1H, br. s, H-12), 5.86 (1H,
br. s, H-1 of Rha 1), 6.23 (1H, d, /=8 Hz, H-1 of Glc I);
C-NMR (C;DsN, 150 MHz) 6 : 39.05 (C-1), 26.20 (C-
2), 81.05 (C-3), 43.52 (C-4), 47.74 (C-5), 18.18 (C-6),
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32.58 (C-7), 39.92 (C-8), 48.20 (C-9), 36.90 (C-10), 23.69
(C-11), 122.93 (C-12), 144.07 (C-13), 42.15 (C-14), 28.32
(C-15), 23.37 (C-16), 47.04 (C-17), 41.67 (C-18), 46.18
(C-19), 30.74 (C-20), 34.01 (C-21), 32.81 (C-22), 64.01
(C-23), 13.95 (C-24), 16.19 (C-25), 17.58 (C-26), 26.04
(C-27), 17651 (C-28), 33.09 (C-29), 23.84 (C-30), 104.35,
75.83, 74.67, 69.29, 65.64 (Ara 1~5), 101.68, 72.36,
72.57, 74.16, 69.72, 18.53 (Rha I, 1~6), 95.63, 75.35,
78.32, 70.32, 76.54, 70.94 (Glc I, 1~6), 104.86, 74.02,
78.07, 78.76, 77.18, 61.33 (Glc II, 1~6), 102.77, 72.57,
72.57, 7402, 69.29, 18.53 (Rha II, 1~6).

HPLCSl M =71 — HPLC= Young-lin HPLC 9600
System. 2. Z A1 M930 Solvent Delivery Pump, M720 UV-
VIS Absorbance Detector, Autochro-WIN Data System<-
A3t Columne Shiseido ODS (250 4.6 mm L.D.)
Z 831993, 01502 CHLON : H,O(50 mM NaH,PO,)
=27:73& AME3I%IT HPLC B412 2e-oflx] 2Ae19)
209 54E 1.0 m¥/min, UV detector®] 342 210 nmel]
Al g ste] AAJSATEH

& x7o| HE - Kalopanax-saponin BE 2| £/3 &
23] ofgiot 2ol AA 1 goll g ‘uiE, S,
FAI 37 2714 EEste] ARAHEES] peak W
< AESIATHTable D).

Holol =N - F& 7S iAo me 43235
B wf ulEE 70% MeOH, £vi3F 40 ml 233 F
A7 6002 SIS W 7P 45 AAE Aok
2, AAZEE 1 g& AE3] gof 70% MeOH 40 mis- 3
o} sonicator= 1AM 7F F&3IA T 9334812 AFES T

70% MeOH 10 mlZ A2, o] Ag 79F Avg ths %
FE SHF 20mlE go Ak &
miE o] A Yo 558 FE3ltt. o] 258
4-323}-BuOH 20 miE Yo £59] 42 vhs £tk
23] W2 & BuOH $2 &

MeOH¢]| o] H83] 4 mlZ 3t o5 1 mis FH3la
0.45 um membrane filter® o123t ¥ HPLCZ ¥4 s}3ith

2 e o

279

Kalopanacis Cortex(1g)

extracted with 70% MeOH, 40m|,
1hr sonication
concentracted under vaccuo at 40 C

|

filtrate ppt

dryer
suspended with H,0, 20ml
partitioned with Ether, 20ml

H,0 layer Ether layer

partitioned with n-BuOH, 20m! X 3

r concentracted under vaccuo at 40 C

H,0 layer n-BuOH layer

dry

analysis sample

Scheme 1. Procedure for analysis of kalopanax-saponin B
from the Kalopanacis Cortex.
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Fig. 2. Calibration curve of kalopanax-saponin B.

Table 1. Analytical conditions of kalopanax-saponin B by HPLC

c 50% MeOH 70% MeOH 90% MeOH
b)
Sample 9 \{ 10 ml 20 ml 40 ml 10 ml 20 ml 40 ml 10 ml 20 ml 40 ml
l0min _ 395.18° 92330 102002 579.03 97489 122499 63435 88721  1308.04
f;l‘;i?gal’;' 30min 29893  1063.02 105405 61813 86934 93110 76635 91935  1058.65
P 60min 33734 89053 127588 60008  998.12 137007 60199  950.06  1163.55

¥Concentration of solvent. ™ : Volume of solvent. “ : Extraction time ¥ : Peak arca
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Table II. "C-NMR spectral data of hederagenin, kalopanax-saponin B and compound 1

Chemical Shift (ppm) Chemical Shift (ppm)
Carbon 2  Kalopanax- 9 Carbon . »  Kalopanax- )
No. Hederagenin saponin B” Compound 1 No. Hederagenin saponin B” Compound 1
Aglycone Ara -3 74.6 74.67
1 38.59 39.1 39.05
4 69.2 69.29
2 27.51 26.2 26.20
5 65.5 65.64
3 73.20 81.1 81.05
Rha-1 101.7 101.68
4 42.71 43.5 43.52
2 72.3 72.36
5 48.41 478 47.74
3 72.5 72.57
6 18.42 18.2 18.18
7 32.79 32.6 32.58
4 74.1 74.16
8 39.58 39.9 39.92 ,
5 69.7 69.72
9 47.97 48.2 48.20
6 18.5 18.53
10 37.04 36.9 36.90
28-0-Sugar
11 23.64 23.7 23.69
Glcll-1 95.6 95.63
12 122.31 1229 122.93
2 76.3 75.35
13 14465 - 144.1 144.07
14 42,00 422 42.15
3 78.4 78.32
15 28.15 28.3 28.32
4 70.3 70.32
16 23.57 234 23.37
5 76.5 76.54
17 46.25 47.1 47.04
6 70.9 70.94
18 41.82 41.7 41.67
Glcll-1 104.8 104.86
19 46.47 46.2 46.18
2 74.0 74.02
20 30.76 30.8 30.74
21 34.01 341 34.01
3 78.0 78.07
22 33.05 32.8 32.81
4 78.7 78.76
23 67.71 64.0 64.01
5 77.1 77.18
24 12.94 14.0 13.95
' 6 61.3 61.33
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Table II. Continued
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Chemical Shift (ppm)

Chemical Shift (ppm)

Carbon Carbon
No. Hederagenin® Sf;ﬁﬁin?;; Compound 17 No. Hederagenin” i;looﬁimgb-) Compound 17
25 15.77 16.2 16.91
Rhall-1 102.7 102.77
26 17.20 17.6 17.58
2 72.5 72.57
27 25.96 26.0 26.04
28 180.00 176.5 176.51
3 72.5 72.57
29 32.79 33.1 33.09
4 74.0 74.02
30 23.58 23.7 23.84
5 69.2 69.29
3-0-Sugar
6 18.5 18.53
Ara-1 104.3 104.35
2 759 75.83

*Solvent : a [CsD;N], b [C;DsN], ¢ [C;DN]

(Scheme 1).

HEdo| M W HEMe| =M - FFHENE R
A -8 Kalopanax-saponin B 1 mg2 1 m/¢] HPLC &
MeOHell 8313157 )42 stock soluction®F &} 500 pg/
ml, 200 pg/mi, 100 pg/ml, SO pg/ml, 20 pg/mi, 10 pg/mis
THEo] AR g FFGN 0T B9, HPLC ¥4 7zt
o] =8NS FHshe] 33] wHE-sted HPLC chromatogram
& €3l o|2HE FE} peak Alo)e] AL 2Pl
THFig. 2).

Zn o pE

o 5 ARl AlEe] gl A shiellx |
Z] ol 8H L & aEI el ek HEs) A dftow
Shsvle] SRR ke Aef@Ado] ¥ % saponin A

# ZollA] kalopanax-saponin BE A # &2 & A4t}
iz

ETE HRE P8 shed 5Kes AN 79 - 4
83] 7 ste] ATE ST 70% MeOHE 33] ghE 3

Z31] MeOH 225 A3Ith. o138 &3 CH,CL, EtOAc,
X3} BuOHSE ##8¢ - BuOH extractS Diaion HP-
20P column chromatography & A ste] &2 &, 20%,
40%, 60%, 80% = 100% MeOH -3&-& 77} A}
o] 235 F Liebermann-Burchard ¥H3-o %A e}
W 80% MeOH & &0l tha)A] silicagel column chroma-

A

oL
o

tography (CHCL,;:MeOH:H,0=80:30:4)5 4 A| 5l 1071 2]
H-3(KS8.1~KS8.10)2. 2 L}7=SlTh KS8.6 -3 5l tis)
Al WHE-A Q1 silicagel column chromatography (CHCl,:
MeOH:H,0=60:40:10, 60:30:6)5 4 A8} kalopanax-
saponin BE &R 4A alsint. sl dele =2
A2 ] jebermann-Burchard ¥H3-f -8 YERNS]
2, A 7FEEEl aglycone hederageninglS & < 3L
21ch(Table D). 'H-NMR spectumME §5.02 2 §6.23¢]
] 2 mole9] glucose®l] anomeric proton signal®, 64.73,
5498 2 5586904 1mole? arabinose9t 2 mole?)
rthamnose2] anomeric proton signal®] =0} 5 mole?] &
o] AFEo] UL & 5 ATk PC-NMR spectrumell 4
£ & 5970 ¢] carbon signale] & E A, §104.35,
8101.68, §95.63, §104.86 = 51027714 ZFZ} 1 mole®]
arabinose, 2 mole®] glucose2} 2 mole?] rhamnoseel| 31733}
+ anomeric carbonS #&E = Ao, §602} 580 At
olofl A 5mole2] FollA 71918k= carbon signalS 323t
& AT =3 C-33F C-289] carbon signal®] aglycone$l
hederagenin®] carbon signal Xt} 7}z §7.85 downfield,
83.49 upfield chemical shift¥] o] Fo] C-3-02} C-28-09
Z 33} bisdesmoside acylglycosided S F58 4= ATt
ESI-MS spectrum®l A& m/z 1219914 [M-H]" molecular
ion peakE UERN O] Al 1220948 ER1E 4 IdoH,
1073 [M-H-Rha]*, 911 [M-H-Rha-Glc]*, 749 [M-H-Rha-
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2GlIc]", 603 [749-Rha]’, 471 [749-Rha, Ara]" (hederagenin)
<] ion peak® WERHUT. ©]de] ZHE spectral dataS 7

0.80000
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Fig. 3. HPLC chromatogram of kalopanax-saponin B (a), H
(b) and Kalopanacis Cortex ext (c).

Kor. J. Pharmacogn.

E3l% Hederagenin 3-O-[a-L-thamnopyranosyl-(1—2)-o-
L-arabinopyranoside}-28-0-[o-L-thamnopyranosyl-(1—4)-3-
D-glucopyranosyl-(1—>6)--D-glucopyranosyl] ester$! kalo-
panax-saponin BE 343l £381%%3} v|wale] 225 F
F3lAt. o] AR s Eue] FPRCE Aejdgo] By
Hoj glom, HPLCE o] &3t A Add & glems
A FAARLZ ARt 22719] A|Fo)] thaled kalopanax-
saponin Be] FFE =43 th ColumnC. & Shiseido
ODS (250x4.6 mm LD.)E AHE3IH T, I8 LujAIE °]
8319 HPLC chromatogram 832 7P #&leo] &gk
SujAl2A CH,CN : H,0(50 mM NaH,PO,)=27 : 73& 7}
7t ARgslsieh. B8 AEvdossE AEEEe 210
nmE ARS-3IGATE o] Z7dM FFER! kalopanax-saponin
B tp 15.4 mind4] YEFES ™, 7+2 hederagenin bisdes-
moside?] kalopanax-saponin H(hederagenin hexa glycoside,
t 134 min)%t YA EHER A3 BA2UYS
& AATHFig. 3). ABZE2] ¥} peak areacl] S A
248 248 A7 kalopanax-saponin B 37X Y

Table III. Contents of kalopanax-saponin B in various
Kalopanacis Cortex

peak  Contents mg/g Contents remark

area  (ug/10ul) (%)

KC 1 803.862 7.150 2.860 0.286 Suwon
KC 2 742435 6.584 2.634 0.263 Suwon
KC 3 1083.071 9720 3.888 0.389 Keumsan
KC 4 743.483 6.594 2.638 0.264 Keumsan
KC 5 2471.682 22505 9.002 0.900 Keumsan
KC 6 1829559 16.593 6.637 0.664 Gongju
KC 7 2454728 22349 8939 0.894 JeCheon
KC 8 2180.409 19.823 7.929 0.793 Jeonju
KC 9 1003.668 8989 3.596 0.360 Jincheon

Sample

KC 10 1545480 13978 5591 0.559 Seoul

KC 11 891.704 7959 3.183 0318 Seoul

KC 12 863.130 7.696 3.078 0308 Seoul

KC 13 1174991 10567 4.227 0.423 Seoul

KC 14 2372.001 21587 8.635 0.863 Kwangju
KC 15 4420.626 40.448 16.179 1.618 Kwangju
KC 16 2065444 18.765 7.506 0.751 Youngcheon
KC 17 3197.052 29.183 11.673 1.167 Kyungju
KC 18 2657.898 24.219 9.690 0969 Daegu

KC 19 5358.063 49.078 19.631 1963 Chuncheon

KC 20 12601.063 115.761 46.304 4.630 Daegu
KC 21 6556.352 60.110 24.044 2.404 Wonju
KC 22 3915264 35795 14318 1432 Cheongju
MeantS.D. 1.010+0212%
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212 Y=108.6187X+27.24590]1, 1 AXAL HA s A3
ZBAIT7E 099885 VERNS] 1.0 HIslmE TRX)s)
peak area(Y)Z+o| ¥zt AMAde] AUt A=A
A 43 22709 1 F T (KCOo1~KC22)° tis) 33] wHa
Agete] A7) 3AZE WAL o2 HE AT H(gFT
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HE geaisitt. A= 7F A9 K= e s 22

MEKCO1~KC22) AEE FR 38t TEe S5 A7
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