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Abstract — The concentrations of 4 kalosaponins from tissues of Kalopanax septemlobus
(Thunb.)Koidz grown in 7 provenances in Korea were determined by HPLC. Kalosaponin contents
in plant part were much higher in the inner bark(30.59 mg/g on the dry weight basis) than those
of young leaves(22.74 mg/g on the dry weight basis) and root bark(18.02 mg/g on the dry weight
basis). A considerable range of variation in the contents was observed among population. The
kalosaponin contents in inner bark from each population were highest in the Mt. Barwang
(30.37 mg/g on the dry weight basis) followed by Mt. Gariwang, Hanra I, Mangun, Paltan, and
Hanra I population. A variation of kalosaponin contents among population may be affected by both
environmental and genetic factors. Establishment of selection and propagation of high kalosaponin
containing trees can be a good source for the development of valuable forest products.

Key words — kalosaponins, Kalopanax septemlobus (Thunb.)Koidz, HPLC

FEUTS A2 HAZOR 80098 900%%0]
EEIT glon, Bl 84 14F 5HF 1EFO
= RE 205F7T ARSI ek 2 F S
(Kalopanas - septemlobus (Thunb.) Koidzye 1% 34
Fom T, W, ¥, B Aoy 5 w5
oprlofe] FESIT glow, sl 1T 2¥%F
°of AL Utk SUFE I 25m, FAHH

anane® Saponin®|™ aglycon
Khorlin

SR Tzt e g AREES FAHS
2 AFe o B GAF XSV A2 SR/
saponin?} lignan R phenoVd F4rstE4 Fo| B
F|QQTE34987 9 bR 8] saponin triterpenoidAl ole-
Hederagenino]t}.”
=0 o\ lmuHE] kalosaponin A, Bl

1m7HA] ARzhs ASA 502 giAE 34l §l
on, o]l 2Bk AlAEE HguEelrt Y

SHFE dE2RE shldA 1 s ey
#ilR; :Kalopanacis Cortex), B FG CEAEAR)
ojg} sl A, 2, A & AAHTF Fom d
g AMeEo] gor, HdE HASY W FAEG
Ao} Rl ok w3 2R Aje fFEFo)
2} slo] HANESBA gt 7} EESlY 7%
T7F E& A= o]gHm QiTh

I

Ry R=
- =

1

T

*WAAA} : Fax : 055-753-6015

203

hedragenin MEAE 28 B9y, Kim 5%
H37}51 28-S 1= kalosaponin O%} kalosaponin
PE Busigon, Shac’s SUFERE A9 -
terpenoidA saponin® #-&5}a] kalosaponin C, D,
Fe} #elgith &Y saponin® £82H-S yeR)
3L, 7RNSE, AaSakg, e, dglelRe 5 1
S=7} Wl i elein] BhE 58 AU Ik

250 AASPES BB} EASNE =
ghgjo] EAllshs o= A oM, M7
F3] Agsle] 2 FoME FF, 2, T, EY

1= Oy Ty L)
FIA0) 9 o3& o)

Aolol W 72 A2

A

gih

% O‘X_IL i D B RS
=3 11
Ao] Qe uk= RoZ gl AUk 27t =S



204

ZT2 A FEE] FYsld AT, H2dE
Q&9 FrPIRE =ol7] A8 ket 4% deo)
L7 ok b SUFe o] Tizigoew
EET e 5] AEYEH d79) o]
olF B2 I3 A Al 2 2N A4 @A
A7e EeEVEEE B d7e ) VR 7
At o 2HE Hederagenin, Kalosaponin B, Kal-
osaponin O, Kalosaponin P (¢]3} HG, KPB, KPO,
KPPE 7tz} °oFh% 4% kalosaponing HPLCZ
AR S Ptar, Fd7tel kalosaponin FHEF o)
£ THsl SUF 3T S o3 7izAE
£ AlFstr] s stk

Tz W ey

[o

SAME - S B9 kalosaponindrgF 2412
A AEE A7 ST TEE A9 SUF =}
ARG o] FUE /A 58-S AP T A)
&, U9, 299 3798 7238k APsiudh U
o} 2IE FYolzo] A HA)E 19994 29 12
dell, F DTN 5emx5em FHE HH e
T oA TS HIH A, Al 72 &) 59 12
Aol AHsIReH, B4 A5 A A5E 24
A F 3718 ol 83le wfgk & BAAA] W
i) BaAstar)

21 AAAEE kalosaponin $Ee] Wolg &
Asl7] H3ted 19959%E 1999 371R] Aol =
ARgE SUE AAAT Folla] ARSI} 258 o4t
Q1 FR4H Ee TS ), A7) 3
oo, Ay Fob 3 I IRY 5 7T AAst
% 19999 119 179%E 129 997X A3 5
& AHs2 WolRt tA] H3le] kalosaponin B

Kor. J. Pharmacogn.

Ao ARSI o] Algell AR AEES] T,
T3 5 ASEAL Table 134 7o}, EAAeke
Sigmarle] SFA19kS ARSEAL, 718 Merck
Al HPLCEFE T)isted AME-3KdoH, 4%<] kal-
osaponins ¥FEEAL A3 sty ofsls} AT
ZRE Bl A8l

Kalosaponins & - Kalosaponin®] &2 Al§
100gS 70%(vA) MeOH 1000mldl 1A17HE<H
sonication ¥ ¥ Watman No. 2 oFA2 ozt
T 40°CollA] A EEdidnh. FEEL AN EE ¢
A3] Zo|3z, A Et0,5 Yol FE3AL, T &
2 ¥3}¥l BuOHE Yol F&3th. &8 40°C
o ZIPEET F A AREsisith

BHEAE F3 BF AE 1gS 5%V Me
OH 30 m/ell B3 458 Bt =04 sonicationA]
71 & AEZ X AFAE ARS3l s, dof
A FEFEELS 40°CoX AgESAA A8 50
m/e] & Yol 383 Fo]x, o] T 1miE sl
0.2um< nylon filter& AME-3le] A F ThA|
10000 pm =2 2087 Y43 FAE AAH
A7) Fedvhe Hile BEAAER A3

Kalosaponins 24 - 8l&Ia2vlE 9= sili-
cagel plate(silica-gel 254F, Merck), A7l-&=1=Z chlo-
roform : methanol : water(64 : 50 : 10)& AM%
sl o, T eEo 2= vanillin-sulphuric acidE
AHE-81A, 365 nme] UVsolA] ket

HPLCE-4-2& HPLC operating system(TSE USA)
2 A3 BAA] ARt HPLC &2 ©|87%
© 2% A, water+0.1N phosphoric acid (78%)%}
B, Acetonitrile (22%)¢] E32vlZ gradient 271,
Z+-8 Lichrosorb RP-18(10 cmX 4.6 mm, 5 um, Me-
rck), F5-& 0.6 m/min®.E 319oH, A5 injec-

Table 1. The range, mean and standard deviation of morphological and growth forms for 197 selected trees

Characteristics Range Mean + SD CN* (%)
Age(year) 15~138 69.07 + 21.27 31
Height(m) 7.00~18.50 13.08 £ 2.80 22
DBH(cm)** 10.00~92.00 40.32 + 15.17 38
Crown width(m) 2.00~14.00 7.53 + 257 35
Clear length(m) 0.30~12.00 578 £ 3.47 60
Annual mean DBH increment(mm) 0.06~0.47 0.20 £ 0.08 40
Inner bark thickness(mm) 2.29~8.18 537 £ 1.29 24
Outer bark thickness(mm) 2.66~31.66 15.09 = 6.37 43
Weight of Inner bark thickness(g) 0.15~0.66 033 = 0.10 31

* coefficients of variance components
** DBH:diameter of breast height
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Fig. 1. HPLC chromatograms of authentic kalosa-
ponins(1) and extracts from inner bark(2). HPLC con-
ditions: solvent: A, water+0.1 N phosphoric acid (78
%) and B, Acetonitrile (22%) gradient, column: Lichro-
sorb RP-18(10 cm X 4.6 mm, 5 um, Merck), flow rate:
0.6 m{/min, injection volume: 20 p, detctor: UV detec-
tor, absorbance: 200 nm.
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Fig. 2. Kalosaponin content in young leaves, inner
layer of bark and inner layer of root bark. Bars fol-
lowed by different letters are significantly different
according to the Dunccan's multiple range test(p<
0.05).

FEE A3 ARe Rolx| YHTable 2). & kal-
osaponin THE Hgito| g 7AEFT 30.37mgl 2
7P B3, 71941659 mg/g dry weight), SRt
(1562 mg/g dry weight), H>(1556mg/g dry we-
ight), 2HAH12.9 mg/g dry weight), T=HH(.01 mg/g
dry weightydtre] =ol3ivh. HGY &2 SR 1T
Ao] g 85T 533mgl 2 7 B9k, Rt
K, 285, g, 34, @949 o3l KPP
e o] g AEF T 208mgeE 7P
=93, i, Eet ol KPOe] A-foll=



206

16 a
’;‘ 14+
a12f
210t
£ 8f
Z 6f
£ 4t
3 2r
0 L )
Young leaves Inner layer of Inner layer of
bark root bark

Fig. 3. Total kalosaponin content in young leaves,
inner layer of bark and inner layer of root bark. Bars
followed by different letters are significantly different
according to the Dunccan’s multiple range test(p<
0.05).

dgpito] g AES T 23.89 mgl 2 ThE X9 3
FHrl 953 &9kt KPB ¥ gekdde) g
o] g AEEY 630mgo E 7 =it
e}t 22 A= Hol ST kalosaponin T3
A7 woHTE Foie AEE Holx St &
et A 7}31%”‘} ] 47 S vl
< kalosaponin 3HFS UElHo] 35 HAg w4
Vﬂ’?} e *Hi—,‘_% TESHER ol8E F
U& Aot
Kalosaponin &2 H0| —197/] A= =)o)

Table 2. Variation in kalosaponin contents of selected trees
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Province Population No. Content(mean * SE)
of tree HG KPP KPO KPB Total
Gangwon Mt. Heungjeon 30 0.89 +0.11% 050 £ 0.06° 11.16 + 1.07° 0.36 + 0.04° 12.90 + 1.14*
Mt. Barwang 30 154 & 0.21°° 094 + 0.17° 23.89 + 1.74° 4.00 = 0.54° 30.37 + 1.95°
Mt. Gariwang 34 038 +006° 120+ 012" 1297 + 149" 2.04 £ 0.19° 1659 + 1.62°
Gyeonggi Paltan-Myeon 26 221 +0.39° 048 £ 0.05° 6.43 + 1.04* 6.30 £ 028" 15.43 + 1.04°
Jeonnam Mangun-Myeon 27 1.96 £ 0.49*¢ 2.08 £ 0.34*° 8.92 + 0.96° 2.60 + 0.23° 15.56 + 1.24°
Jeju Hanra I 30 296 £051° 059 +£0.11° 322 +038° 224+ 1031 9.01 £ 0.72°
Hanra II 20 533 083 072 + 013 626 + 1.09° 3.30 + 0.17™ 15.62 + 1.38"
Total 7 197

Table 3. Analysis of variance for saponin contents from inner bark of 197 selected trees.

Variable Among regions Among populations within region Within population
MS F-value MS F-value MS of error
d.f 3 3 190
Inner bark thickness 40.68 41.67%%* 5.28 5.41** 0.98
Outer bark thickness 863.76 42 98%** 516.36 25.69%** 20.10
Inner bark weight 0.33 70.91%** 0.02 4.93%* 0.01
H.G. 94.90 22, 10%%* 29.65 6.90%%* 4.29
KPP 15.18 19.13%*** 2.60 3.27* 0.79
KPO 1,831.61 42.79%%* 1,065.04 24.88*** 42.81
KPB 116.99 45,76%%* 75.19 29.41%** 2.56
Total 877.21 15.94%** 2,008.72 36.51%*** 55.02




Vol. 31, No. 2, 2000

Aker BARE 7 22
AL AN §A5]

uhe BE ATY @

o kg 8
Qe BRI wT} E

ks ma Aog AlFFn

A9 aRloBE 2%, EYEE Fol vk &
T ST nlg- 2 JEFS HRE HeE ¢
B4 YeH), oregano oil AN E L0t 28 o

Aeeel AgAtgko] ZUHTEY. BuE v glom P
Ado] wE 214F saponin Hold] M= RIS
vb Aok wE E9F 2 macro ¥ micro ¥7]9E
EA 9 Akl J%E viXE AoE deA v
Eycalyptus®l) 2559 ALFFS citronellal®] A4t
29 Z7A7.0m"” Menthasl 41 menthol B4
938 2T § ukE ok aeiy olest
At At BE AE| AHLEE AL ofd Zlo]
Th B A7 A3 SR kalosaponin®] AEHAd e
= Ok AERt 715 27de] A3t Aeg A
oh tracer® ©]&43%F AT A7 2 thrlFA A
key enzyme®] WH=7 F Ao M A
T7F aEnh B3 el EAfske 2oz Ko
A& 37 saponinFoll W EF ZT|9t BiEA A
2lgd 7 2 NMR 52 o83t 8d5A4E 8+
Aok §50) o] Wole YE] 73 7FsAE Al
Ak B A7 AHEL kalosaponin 23 &
5 Rg 88408 S§F3ke VRARE THH
Z Aoy, ol S, diE XN FrFHeR
o]FojA= & A|FH kalosaponind]] thdl A+-2]
o= 71eg Aoz ek

2 =

S| A S Kalopanax  septemlo-
bus(Thunb.) Koidz)e] ¢ ® 774 AAHHE=E 4
2] kalosaponin 3+%k& HPLCE A #EA819%,
FAESS B9 dEels AR H9d &
kalosaponin $H32 W¥(30.59 mg/g dry weight)
2 7P =, A2 74mg/g dry weight), 3
(18.02 mg/g dry weight) =02 YeRgtt), Az

¥ o] & kalosaponin ¥R LMHATH30.37
mg/g dry weigh)© 2 7P =9k, 7iekeiat A,

gt I e, A ey, 47 geyd, gt
24 1 Aol dnt. X 97ke] kalosaponin $H3Fe] H
o)Z Holz AL fAA B A alew 54
s, 3H RS sto] WAAAE FHe)
H AZ2$ F7RAERERS] Jde] 7€t

R, 18 o

fa)

a

d
bt

5
jt
&

d

207

otstgle) ATH

CIEEH

1. ©)ZE. (1989) NI EE7). 14-508. FEAL, A2

10.

11.

12.

LB (1991) ko) AR 2. 419, ¥
. 93], AR, $5y, A, §9%. (1998) vt

2 g A kEEd . gkl Ak =4
a2gle] =23 11(2). 89-109 3=rokg AHE5)15],

. Shao. C. ], R. Kasai, K. Ohtani, O. Tanaka, and H.

Kohda. (1990) Saponins from leaves of Kalopanax
pictus(THUNB.) Nakai, Harigiri : Structures of kalo-
panax saponins JLa and JLb. Chem. Pharm. Bull.
38(4):1087-1089.

. Porzel. A, T. V. Sung, J. Schmidt, M. Lischewski, and

G. Adam. (1992) Studies on the chemical constit-
vents of Kalopanax septemlobus. Planta Med. 58:
481-482.

L o)4%, e, Bel NHE. (199) TEAUF

shof B}Eha A8, GU7Ix) ¢} saponins - o3l
A8 A7 AR, 84(4): 415423,

. Choi S.W. (1997) Antioxidative properties of meth-

anolic extracts in leaves of Kalopanax pictus Nakai.
-Antioxidative activity of flavonoids in leaves of
Kalopanax, pictus Nakai. oj7& 4 7} E & oj .2 ¢4
F=2F A 547 : 131-139.

. Shao C. ], R. Kasai, J. D. Xu and O. Tanaka. (1989)

Saponins from roots of Kalopanax septemlobus
(THUNB.)KOIDZ., Cigiu : Structures of Kalopanax
saponins C, D, E and E Chem. Pharm. Bull. 37(2)
311-314.

. Khorlin. A.Y.,, A.G. Ven'yaminova and N.K. Kochet-

kov, Doll. (1966) Akad. Nauk. SSSR Ser. Klim: 1583.
Kim, D.H, K.Y. You, E.A. Bae, HJ. Park, and ] W.
Choi. (1998) Metabolism of kalosaponin B and H by
human intestenal bacteria and antidiabetic activity of
their metabolites. Biol. Pharm. Bull. 21(4):360-365.
Eli Putievsky. (1994) Factors influencing the yield
and composition of essential oils. Section I:genetics,
morphogenesis and environment. 4EMES Rencon-
tres Internationales-Nyons, 5-7, Decembe. ppl03-
115.

Lincoln, D.E., M.]. Murray, and B.M. Lawence.
1986. Chemical composition and genetic basis for
the isopinocamphore chemotype of Mentha citrata
hybrids. Phytochemistry 25:1857-1863.



208

13.

14.

15.

16.

Choi MS, Kwak SS, Liu JY, Park YG, Lee MK, Ahn
NH. 1995. Taxol and related compounds in Korean
native yew(Taxus cuspidata). Planta Medica 61:264-
266.

Harnover, J.W. 1971. Genetics and terpenes. II.
Genetic variances and interrelationsgips of monot-
erpene concentrations in Pinus monticola. Heredity
27:237-245.

Dudai, N., A.E. Halevy, E. Putievsky, and U. Ravid.
1987. Origanum syviacum var. syriacum. In. Hand-
book of Flowering, Halevy, A.H. ed.), CRC Press
Inc. Boca Raton, Florida, Vol VI. pp. 487-489.
Kim. S. K., I. Sakamoto, K. Morimoto, M. Sakata, K.
Yamasaki, and O. Tanaka. 1980. Chemical evaluation

17.

18.

Kor. J. Pharmacogn.

of ginseng extracts : Seasonal variation of saponins
and sucrose in cultivated ginseng roots. Proceed-
ings of the 3rd Internatinal Research Institute,
Seoul, Korea. pp. 165.

Mahdi, MZ, AM. Abou Dahab, and M.A. EL-
Khateeb. 1987. Effects of N fertilization on growth
and essential oil of Eucalyptus torquata and E. angu-
losa. Acta Horticulturae 208:73-81.

Yadav, R.L., Rakesh Mohan and Munni Ram. 1983.
Yield and quality of essential oil of Japanese mint as
affected by N-rates and row spacing. Madras Agri. .
7:454-457.

(20003 5¢ 19¢ HS)



