olFs - x=8% - ol
FUFE 4BEER, dYI Y MRAGH, 3

Growth Factors Affecting to Kalosaponins Contents of
Kalopanax pictus Nakai
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ABSTRACT Four kinds of kalosaponins from inner bark of Kalopanax pictus Nakai as a medicinal and edible
timber tree species growing in Korea was analyzed by HPLC. A considerable range of variation in the contents was
observed among population. The kalosaponins contents in inner bark from each population were the highest in the
Mt. Barwang (30.37 mg/g on the dry weight basis) followed by Mt. Gariwang, Hanra II, Mangun, Paltan, and Hanra II
population. Growth factors that might have influenced the contents of the kalosaponins were also examined. As
both analysis results of partial correlation and multiple regression, the weight of inner bark and tree age were
influenced the kalosaponin O contents. The kalosaponin B contents was influenced by both the weight of inner layer
bark and annual mean DBH increment. The contents of kalosaponins appeared to be closely related to the inner

bark characteristics.

Key words : Kalopanax pictus, kalosaponins, growth factors, partial correlation and multiple regression
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U9 A EAS FAHOE A o= W gon,
A S7HA o2} Z£57-2] saponin#} lignan 2 phenol’] 8243}
EZ o] EIHAtt (Shao et al. 1990: Porzel et al,
1992 Choi 1997). Saponin< &) 714 theF 903} 500% o)
Aol AEoA golg Zog dEA o, o]F 21
Al #Z3 saponing kalosaponin (kalopanax + saponin)®]
2} gt} Kalosaponin< triterpenoid 7 oleanane3 saponin
o], aglycon<- hederagenin¥} kalosaponin A, B, C, D, F, J,
O % P} By#E v} ot (Kim et al. 1998; Shao et al
1989, 1990). Kalosaponins®] 2 AJZ &AL LT =7},
SY3E, o52E, e, A, FERE 5o
- ohFah, AFAAE 2 Sl F7rEEs) e B0
Aol v, MHA Tom del oj&Hs% gt (Moon
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A gl o)AAMHES UNHACRE A2 F3
il T 2EHA 25 Y
&5 A 29 AGHA zpeld] wEhA T A4l
o = Ro@ AR 9t} (Putievsky 1994). S1H7-9]
EZ9] kalosaponins 3t L9} L7t =2
A Gol A A AN T RAOE UEpgon, FHEE
£ 39 UF T} Alseoly 23 9] Boh w4 vEhd
Rnow BFE vk 9t (Lee et al. 2000). 17+ kalo-
saponins &2kl FIete A FHEH TlE 22 1K
S $4S 08 B d3e A fle AAelt & A
T 2Fe Syt AAiso] BEEIL e T SWF
ABREE ez FEAEZY hederagenin (HG),
kalosaponin P (KPP), kalosaponin O (KPO), kalosaponin
B (KPB) & 4%¢] kalosaponins (Figure 1) §&E4E %
A 015 B3 gkl JTE vA e J AFAAS AL
At fgAAC RN SR olg R AE A% 7
ZASE AlFstaa gsich

-}

B Uy

SAME

SUF-9| kalosaponins E#-& SA37] 3 ABE ¥
o UIEAE AT Al AFARHLE 199597 E
1999\ 7}R] Aol A ZA}et SUHE AT Fol| A AR
F7F 258 o)l AHEE 3N (FEE BT A A

Xyl-Rha-Ara-

COO-Gic-Gic-Rha

D
&
OH"

Figure 1. Structures of kalosaponins and its derivatives.

o
2
hiea)
e
>
o
e b
R~
b
2L oo
my

2
™
av
S
X
G
ol
Mo
2]
e
-
2
5

(278), A+
&5 7HEE A
24 9U7kA] YA
e HER
sttt o] Alg
(DBH) 5 A%

— —
IS
S
re
— X

~J
1o,
1

€]

=2 r%
l_m A
=

]

o%
N .
ofp k! dlo

R
™
o

Kalosaponins2| =& 4

Kalosaponins 2] %< Shao 5 (1989)2] H S <7k W
Yale] AMLEATE AFE 100 g& 70% (v/v) MeOH 1000
mLo] 147} Z¢t sonicationdt 3 o] 7}x] (Whatman No, 2)
2 B F 40CAA 2% $EIRT, FEEL O 2
2 2bA3] =07, thA ethyl acetateS 2]

Al 22 %39 BuOHE Yol F&slch F
A ZQF - 5T T B4 ARt

Kalosaponins¢] TLC #4&
254F, Merck), H7/|&vwl= chloroform:methanol :water
(64:50:10)8 A1g3gon, YA kO Z= vanillin-
sulphuric acidE AME3l7, 365 nme] UV 3jollA #&sts
t} HPLC #4242 TSPA}e] HPLC operating systemol] o]&
Ao 2= 01 N phosphoric acide] FF¥ water (78%)
acetonitrile (22%)¢] EFEmZ gradient 27, ZHP
Lichrosorb RP-18 (10 cmx46 mm, 5 um, Merck), &2

06 mL/min 2 2 3}, Al59] injection volume-Z 20 uL,

2E352, o
ZE2 40°Ce
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Table 1. Some characteristics of the trees used in the present study.
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| Kalosaponins gtz 0|0f ateh= ¥ 7| MER0)

Characteristics Range Mean +SD
Age (year) 15.00~138.00 69.07+69.08
Height (m) 7.00~ 18.50 13.08+ 0.14
Diameter of breast heigh (cm) 10.00~ 92.00 40.321+40.29
Crown width (m) 2.00~ 14.00 7.53+ 7.58
Annual mean DBH increment (mm) 0.06~ 047 020+ 0.14
Thickness of inner layer of bark (mm) 229~ 8.18 537+ 534
Thickness of outer layer of bark (mm) 2.66~ 31.66 15.09+15.02
Weight of inner bark (g/4']ﬂ'cm2) 0.15~ 0.66 033+ 0.28

BAANZS 30202 gtk 8o A% UV detector
(TSP UV 3000)2 AM&3t90m, #&9gE 200 nmz &}
Ath Kalosaponins®] AZEA L 4714 BFE B2 AFA
S AASk 3t olnf) 43-9] kalosaponins (250~1000
ppm) ¢ correlation coefficient (r)< 099K 2.7, 39tg] o
3k W= +0001%°)th Kalosaponins 2] &<l2 TLCE]
Rfx]9} HPLC retention time % XFEAZY co-
chromatography 2 3 3}51tt.

B Aoke Sigmaite] EFA|RS AMESA L, f718HE
MerckAte] HPLCHE st A&3ton, 459
kalosaponins E&Ed ZAgisty Fsta A5dH wTR

2 ool A G

A=A

o] 4£9] kalosapomns ?E,P% o Aol 2be}

g

(partial correlation analysis)& AA|BIHOH, A4

43} W kalosaponins %3 w2 J&S ioli FH
[¢]

gl o3 AL

(simple correlation analysis)3}

(multiple regression analysis)<

Table 2. Contents of kalosaponins in inner bark of each population.

At} BE EARAL PCE SAS program (SAS 1987)%
o] &-3le] AT

21 129| Kalosaponins &2

Kalosaponins% Ao wEtA 2] (P (005)8F F3Hol

0w, kalosaponins F#E X]Oﬂﬂ- sehdo)= A3k
30 HolA] &t} (Table 2). & kalosaponins &gk &
2o} ¢ AEEY 3037 ng_E 7HY =9k, e ekak
1659 mg/g dry weight), &2}4t (1562 mg/g dry weight),
W2 (1543 mg/g dry weight), T4 (129 mg/g dry
weight), S2FH (901 mg/g dry weight) F©e] o]t
HGS) sHe slalat I Quko] ¢ ARZW 533 mgo2 7}
A =oky, e [ A ek e TA B ol
o KPP 32 Fe3ael g A8F T 208 mgo2 7}
% =T, 7RI, WA ol gtk KPOS] 79l Wt
Mol g ABF T 2389 mgOE T} Aoje] Fakun 5
3] =9tk KPB &g Ferwe] &o] ¢ AEFT 630

032 o Hllﬂ.l

—

. . No. Contents (mean =+ SE)
Province Population
of trees HG. KPP KPO KPB Total
Gangwon Mt. Heungjeong 30 0.89+0.11 de* 0.50+0.06c¢ 11.16+1.07bc 036+ 0.04e 1290%1.14bc
Mt. Balwang 30 154+021cde 094+0.17bc 23.80+1.74a  4.00+ 054b 3037*+195a
Mt. Gariwang 34 0.38+006e 1.20£0.12b 1297+149b 204+ 0.19d 1659%=1.62b
Gyeonggi Paltan-myeon 26 221+0.39bc 0.484+0.05¢ 6.43+1.04de 630+ 028a 1543+1.04b
Jeonnam Mangun-myeon 27 1.96+049bcd 2.08+0.34a 892+096¢cd 260+ 023cd 1556+1.24b
Jeju Mt. Halla [ 30 2.96+0.51b 0.59+0.11¢ 3224+038e  2244+1031d  9.01%£0.72c¢
Mt. Halla [I 20 5.33%+083a 0.72%0.13 be 6.26+1.09de 330+ 0.17bc 15.62+138b

*Different letters within columns indicate significant difference between populations at the 5% level by Duncan’s multiple range test.
Abbbreviation: HG; Hederagenin, KPP; Kalosaponin P, KPO; Kalosaponin O, KPB; Kalosaponin B. (Total=HG+KPP+KPO+KPB)
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Table 3. Some characteristics of high kalosaponins containing 50 trees selected from 197 trees.

Characteristics Range Mean+SD
Age (year) 26.00 ~ 123.00 67.56+19.38
Height (m) 7.00 ~ 1850 13.81+ 2.93
Diameter at breast height (cm) 15.00 ~ 68.00 36.73+13.42
Crown width (m) 2.00 ~ 1250 647+ 2.11
Annual mean DBH increment (mm) 0.06 ~ 035 0.17+ 0.07
Thickness of inner layer bark (mm) 264 ~ 7.78 5.09+ 1.11
Thickness of outer layer bark (mm) 514 ~ 27.80 1501+ 5.72
Weight of inner layer bark (g) 0.15 ~ 054 031+ 0.09
Table 4. Simple correlation among the characteristics of high kalosaponins containing 50 trees.

X] XZ X3 X4 XG X7 XS X9 Xm XH

Age (X))
Height (X,) 0.02
DBH (X;) 0.44** 0.19
CW (X)) 0.06 0.19 0.63%*
AMDI (X5) -0.50%* 0.06 0.13 0.15
TILB (X¢) 0.36% -0.03 0.71%%* 0.37+%* 0.19
TOLB (X,) 0.45%* 0.11 0.54%* 0.40**  -0.01 0.43%*
WILB (X;) 0.47 -0.24 0.62%* 0.27 0.12 0.89+* 0.51%%
HG (Xy) -0.21 -0.25 -0.13 0.14 0.21 0.12 -0.06 0.11
KPP (X,y) 0.18 0.04 0.19 -0.11 0.09 0.40%* 0.21 0.37**  -031*
KPO (X)) 0.4]%* 0.03 0.32% 0.14 0.06 0.47%* 040%%  0.52%* 0.16 0.18
KPB (X)) -0.15 -0.07 0.09 0.02 0.04 0.34* 0.11 0.32% 0.12 0.09 -0.07

*Significant at p € 0.05,

*#Sjgnificant at p € 0.01

Note: DBH; Diameter at Breast Height, CW; Crown Width, AMDI; Annual Mean DBH Increment, TILB; the Thickness of Inner Layer Bark,
TOLB; the Thickness of Outer Layer Bark, WILB; the Weight of Inner Layer Bark, HG:; Hederagenin, KPP; Kalosaponin P, KPO;

Kalosaponin O, KPB; Kalosaponin B.
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#HAIE, KPP} KPO F3FE 5% w39 Aol JAaA2
Zzk veploh =@ HG %P%hc A FHAAT 8
o2 veit o) 22 A= Hel KPP, KPO, KPB
o FFE WA R S f2 (PC005)E o
A7 APHLEA, oI5 FF 7P B2 FFE FIAE 3
A2 oA U2 AT,
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Table 6. Partial correlation among characteristics of the high kalo-
saponins containing 50 trees with fixed age, DBH, CW, and AMDL

X X; X Xy X X

TILB (X,)

TOLB (X,) 0.06

WILB (X,) 0.83%% 0.24

HG (X,) 028 -001 022

KPP (X) 035% 0.6 032% -0.26

KPO (X) 033* 0.9 036% 026 007
KPB (X,) 046%% 020  0.50%* 0.16 009 001

*Significant at 5% level, **Significant at 1% level
The abbreviations of the variables correspond to those of Table 4.

Table 7. Multiple regression coefticient and equation for the content

KPB g3& of kalosaponin P in inner layer bark.
AZE ENLH, KPP #32 5% FE) 49} 4o v . } Regression  Partial Model
ehlch 22 HG §9e BE Azad o] ) Varables  coefficient R’ R’ F
A= Ao 7 el Constant -0.2308
TR FE, FaA, AR, 2HIYNT 5 6‘3%}% = T:;;:: Eisr]? ' 04489  0.1565 1.1565  8.9059%*
At e wA, g3FA, WdFF 5o FAEEA (TILB)
kalosaponins $&g B4E £ 43} Table 67 Zo] Crown width
Ebyfth KPB ke Wm%r 2@ WuEes 75 go] A (CW) 11412 00792 02357 4.8731%
* Significant at 5% level, ** Significant at 1% level
Table 5. Partial correlation among characteristics of the high kalosaponins containing 50 trees with fixed age.
X, X3 Xs X4 Xs X Xy Xy Xy Xio
Height (X))
DBH (X,) 0.20
CW (X3) 0.19 0.68%*
AMDI (X,) 0.08 0.45%* 0.21
TILB (X5) -0.04 0.66%* 0.38%* 0.45%*
TOLB (Xg) 0.12 0.43%* 0.42%%* 0.27 0.32%
WILB (X;) -0.28* 0.52%%* 0.27 0.47% 0.87%%* 0.38%*
HG (Xy) -0.25 -0.04 0.16 0.12 0.21 0.04 0.25
KPP (X,) 0.04 0.13 -0.13* 0.21 0.36% 0.15 0.33* -0.28%*
KPO (X,p) 0.02 0.17 0.13 0.33* 0.38%* 0.27 0.40%* 0.28 0.11
KPB (X)) -0.06 0.17 0.02 -0.04 0.43%* 0.20 0.44%%* 0.10 0.11 -0.01

*Significant at 5% level , **Significant at 1% level
The abbreviations of the variables correspond to those of Table 4.
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Table 8. Multiple regression coefficient and equation for the content
of kalosaponin O in inner layer bark.

Regression  Partial Model

Variables coefficient R’ R’ F
Constant -2.1115

Weight of

inner bark 11.0413 0.3027 0.3027 17.4534%*
(WILB)

**Significant at 1% level

Table 9. Multiple regression coefficient and equation for the content
of kalosaponin B in inner layer bark.

. Regression  Partial Model
Variables coefficient R’ R? F
Constant 89.5519
(Thicknessof o3 5757 (1183 01183 6.4400%
inner layer bark
Age 206799 00818 02001  4.8043*
Annualmean —_\oc o300 00601 02602 4.3497*

DBH increment

*Significant at 5% level
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