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Effect of Forcing Culture Conditions on Content of Antioxidative Component
in Eleutherococcus sciadophylloides (Franch. & Savat.) H. Ohashi
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Abstract

The antioxidative activity in Eleutherococcus sciadophylloides (Franch. & Savat.) H. Ohashi. was assessed by the B-carotene
degradation method and DPPH radical scavenging activity. Its methanolic extract showed a high antioxidative activity and its
component was chlorogenic acid. Effect of temperature, light and cutting length on the chlorogenic acid concentration in young
shoots was tested in a growth chamber. Intense light and long cutting increased the concentration of chlorogenic acid. Based on
these findings, culture conditions suitable for forcing were investigated in green house. Young shoots that contain a high
concentration of chlorogenic acid could be harvested in forcing culture by planting 30~40 cm-long cuttings in 10~15 degree C

water.

Key Words : antioxidative activity, Araliaceae, chlorogenic acid
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BEINTWEH, ZENRALAEILNTLIE kv, —
O TREEHEE DNRARIED DT BH, £ OB
FEHED THREEELRBBE OB eE TunTae.
$h, a V7 7MoY 2 FROMEYRE, #BEMoO
BWEAEDE LTI ERERD TS, KLH (1968,
1969) ka2 v 7 77 0EOHSESHL, 758 4 FK
43 & L T kaempferitrin, quercetin 7-O-a-L-rhamnopyranoside,
kaempferol 7-O-ai-L-rhamnopyranoside % @& L 7. LB 5
(1989) ¥ =27 7 5 0¥ LRSI afzerin, 3-0-p-D-
galactopyranosyl
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kaempferol 7-O-o-L-rhamnopyranoside,
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LcHCBREEHo 27 P50y, REELTRA
[ARCF (RN

FITC, EELIY, WEELTRACT Ao T
7S EFORBLEE AR L CEORSEREL, £
HramicEETrERYRR L. 3bik, Toff
EONT, RSN AL T h D, T AE
P CREESENINE E B LR S &R I T8 E
L.

MEEXUOFE
EER 1. JBMEEM, SYHNIVEETUOHEME ZORD
DRzE

WEREZEN OURCBET S 327 75 OFEFLER
WMLt FRbE WA X —A LAY b vkes
o F— TER - S, 0ERBCERL CTRBAK S L
7o VIEMLiEd:, EEES oFE (1994) HSWT,
B-» o7 viREEIL I DFE L. V2 — B OBt
725 470 nm TORNE DD % 45 HRCEL, {(HER
(80% # & /7 — ) TORINE DO — BB COWNRED
By SRBCOBRNEOREL (%) TR bEE (@il
PIEIZR) & LT L. DPPH (1,1-diphenyl-2-picrylhydrazyl)
7 o h AHEEEME, Hatano & O J5Hk (1988) 1¥E U T
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BHA BHA avFIs
1mg-100mL™" 3mg-100mL™ 5g-100mL™
DY T TG AR — A O P R
HIBE (n=3)

F1X

i Urc. SRURHAW & 46 0.5, 1.0, 2.0 mg A243E - mL™' I
% 5BT L X B DPPH iR %, 30 5141 517 nm TOWNE
BE UCHIRE Lie. 7 2 MHETEER, CHROBLE -
BLOWIERE) /HEBOBXE (%) L LTELE

PR LR, IEME DM & R U0 ¢, TR »
Z & (LiChrospher 100RP-18 (5 um), Merck), 7 + b & 1 7 —
F7 v (PDA) BHi%s (B SCL-10A), BRI HE
(Coulochem I, esa) %M H ffi ks a~= 27357 4 —
(BE LC-10) T4 L. BHE®KIL10mM Y viEgs
10mM U vER & 2 2 — A, 22 —LEE
% 40 I 10% 055 70% % C A I8k
EER 2. AL TT7SONRE - RKEICE 2ER DR

IR EE BT O LA T 2001 $E3 AR Lica v 7 7
7 OFIAR Y, HEHEETE T4°C TR LT

FEE D) KR EHBEOFEELY AL BT, BE 10cm
B LBAY A— 2. 54 PHEL, SE B/%)
30/20, 25/15, 20/10°C & GETFHEE 540, 160, 30 pmol = m™ -
sTH S AP 9 RBK AT, R2EFBERE (AR
11), BEES0OWD Vv — 25 v v R —P TS LT

(F2) BROEIOEEY L LD, FIREY 20,
15,10 em & L, 20/10°C, 12 B H & (200 pmol » m™ « s71),
TRE 80%6 THEBE L7z,

A TR 2K%, 852 Tl 1 K5 A3 KExE
AL, BEWELTH R L CIENH X 1A 7o S CULE L
7o, FNHHE RO A X ) —A bz RY) v keSS
F— THEER: - S, 1058 ESRL CDPPH 5 v A
FIEBEAEFML, 7 ewsr vBAYERE L. 7 onyr Vi
DEFL, KooW & REOEE® A, BmEEE 10 mM
U R ETr50% £ & 2 — & L, UV/VIS K HI 22 (325 nm)
TIT - 7.
=B 3. {EACHIERMT O

BB BRI O AT 2001 55 12 AR L2 7 7
T OFAREY, BEEEIE T4°C THRELL. ERcTEe
lem BEOBADOLE AV, WINEF 5 AN TITF- 1.

fi - BEYE L - HIRER

60
s 50 +—
5240 T —
z 4
3 30 T —
R
P
™20 —
S -

0 . ‘ . .

a-pA7xn- o -ba7zo— aL TG LTS L FIS
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F2 22777227 —nihHHO DPPH 7 o h AiHE

T

MR B AERRZE (n=5)

mAbs
60{ (B) (A)

40-
v F‘hkttﬂ%\
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N Jos i el P s
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0 E—JL Mok, A
/ ¢ e
T T T T
0 10 20 30 40 min
B3R 227 7FRAR =AY O s v N 7T 4

(A) BRbEZB SR 400 mV), (B) UV/VIS Biti#s (325 nm)
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FELUREEAECHE L CE=— A2 BB L, BERLEH
(FAFv—1, WK ~65%) THE L 1K 10
K, 3RBEEL, WINRET 5 ABHAT200E2 A5 305
I U, WS IV 7 oo vEBEOSEET, £ LFE
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7 2
EE 1. MEMLEE SCHIVEEEHOFNMEE 20K

DORE

AT T SHEHD A X — A 5 g+ 100 mL OFEE
BTG 40%6 L) BT, HIMLWE CH 5 BHA &L T5
LR S g M- TBHA3 mg HIYLAETH -7 G 1 K.
A & 7 — R 1.0 mgemL™' @ DPPH 3 ¥ A il =TGR
V30N R T, BB 1 g i b RAVBMWECTH B a- b
a7 =z a—aA 25 umol ML ECh ot (B2 KD, HEEH
B (1994) 1= X B E3HH 100 g 24729 BHA 25 mg HHY4 L) E
DEFFIIF BB EEE 2R T 0 L5 h, 2
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FAR 2v7 7 IEFORER I OESERICRETIRE LOCHRE oRE
BE (B/%) XETHREE ESH HULEE N coPEMERE —FE SUrAMEEW suaay v
(°C) (pmot « 571« m™) (%) (g/ %) (%) (mg * 100 g™")
30/20 540 0.0 — e o -
160 0.0 - e e e
30 0.0 — o — —
25/15 540 41.7 244 0.73 38.8 104.4
160 16.7 26.0 1.44 18.2 51.6
30 16.7 26.0 0.89 9.3 41.8
20/10 540 58.3 26.0 0.83 25.9 106.5
160 66.7 34,7 1.26 22.1 57.2
30 100.0 37.6 1.15 14.5 41.7
ERZR il # ns ns ns ns
St ns ns ns ns wx
ZHVERA ns ns ns ns ns
RERD * 1L 5%, L 1%KETEEEDD
B2R 27 75 EFORERIUHS &R TR OEE
AR EH A BFE —%% Son LK s me sV
(cm) (em) (g/ &) (%) (mg+ 100g™")
20 15 8.48a” 1.7%9a 22.3a 93.5a
15 21 7.50ab 1.55ab 18.5ab 61.3b
10 23 6.26b 0.98b 15.4b 63.7b
*ERLRO 1L SUWKETHEED Y
Y B0 B FRC Tukey BRIC X A HBZED D
YT TSR DI AT IBTS. ERBEKE» ., 7oy vBERELHEARE 20cm TFH

COMBMEEE s e 57 4 — T LR T
i, E— 27 DOKREINA—R—F 5 A FIHEEEEE DM
EWHBEOH 2 b T3 (Guo b, 1997)
Coulochem & & A BRALEMMHE L TIX, RF v v n
100 mV D¥5-E 1, Retention time 15.6 min f1T e D& &€ — 7
DI 400mV Ic B3 &, 21.6 min flRI$ ©—
7 B AS, 156 min & T B EIEF NI oo T
PDAIHIESIC L A7 u < 75 A Th DY —2 NEHL
TREL, UVVIS A2 + A& H B E dmax 73325 nm T,
Retention time {327 w o ¥ vk &L —F Lz (B3 ).
EE 2 2AVT7T7S0ORE - KEICEDLZEROREH

GRER 1) WETXBAKEILHETAEFOE S I,
BE OB KE D - 7. 30/20°C Tk, BF LIBDIR
M T3 COIENREIE L. 25/15°C T, FAMHE LA
DBDTREP B, EWRHNT O RO B RNCHETET 5 b
DN R otz 20/10°C THRHAETE 2E < INEE % Tl
Do tedy, KETFHEFEED 160 & 30 pmol * m™ + 5™ Tlk
—FEOREWEFIELh:. 7 ooy vBRERCILE
HREOBENAE {HERNL LTHEEL, 540 pmol e m™ + 57!
THL, FOINHERELESE» -2, BIETCRHES
DS —FEIVNE Dot (158,

FE 2 BROREINEFORE, 7o VidERSE
BEWERCES L O BRARC R EETIPRIF TR
CIPHET D Z ENTE, EHR, —HFEIEAE20om T

BrEl, o0 VEEEELE» - B25).
FER 3. (AR OREL

a7 7T OEEERE T, KRR EET, BAER
b, WETEH>HOEEG EEFRCERCES L. KR
20°C TIREAH LIAD B C LS GD HENE <, I
TELHFOEGWERECHY L, FFEE, —FELDE -
72, 15°C TREFEOMEILE D - 7oy, BUKE 20,25cm T
GIEFA DM BRI LB s b Ding <, INHETE
BEOEGIMET Lz, FIRE 40em T, FEFER, —3F
BLHRKESEREOF TR LERTEFT YR L.
10°C Tiae BB INE E T BRI o 7278, BTl
KTHERIA L, BROCRIREN S hote. Tl
AR 20,25 cm T, HHE, —FEHINE L, EFHRR
ot

7aar vEEERIL 15, 10°C R THEERS L, 15°C T
b2 < ootz 20, 15°C THBURRC X B0 0 » 7o
10°C CHARKORWHNEENEWERA TH . DlbD
ZEh, KR 10~ 15°C, FEKE 30 ~ 40 cm THE, KA
MEERCER G EENNE TR (355,

Z =
zuauy VgL, L OB EETNLEEY 72—

T, SRR ARG SR T, EE S, T
2 M EEE oM L PIE R (Yamada « Tomita, 1996;
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BIR 27 7 IEHORERLCHSERCRETAREBADOR I OHE

yi%i BAE INRESER 1 LR IRE & COEHATEA N EHEE —3FE VA-R-R 5/
(°C) (cm) (%) (cm) (g) (mg * 100 g™")
20 40 333 22.5 7.41 1.54 38.3
30 31.3 22.5 6.60 0.92 343
25 12.5 22.5 6.45 0.79 31.2
20 16.7 22.5 5.20 0.55 36.9
15 40 100.0 19.9 9.96 2.40 71.1
30 100.0 19.6 7.57 1.64 86.3
25 25.0 20.5 7.92 1.83 82.2
20 334 19.0 7.94 1.95 65.9
10 40 100.0 23.8 9.59 2.04 68.7
30 100.0 20.3 9.37 2.38 73.4
25 100.0 24.0 8.25 1.67 57.8
20 81.3 23.4 8.11 1.53 34.8
%@5‘%¥< z ZK&%L ok £ Bk sk #*
HAE * ns * ns ns
ZH{ER ns ns ns ns ns

LEERAR O * 1% 5% IKEE, X 1 U KETERED D

Yoshimoto b, 2002), FfaR{FEIEM (Abraham 5, 1993),
Rl e (Basnet B, 1996; Kapli 5, 1995), ¥7 v
(Huang %, 1988; Mori &, 1986; Tanaka 5, 1993), #* 5 =
VIERBREE (TED, 1996), FEMEM (Zhu &, 2004) &
DAEBEEEYE L, BT 32 L0 L » THEPIICRIRE
N5 ENHERINTED (Olthof B, 2001), 277 F
DEFZL D OYRIEFETE 5.

AT 7 IEFO s var vBERCE, HEEH O
FACIRE OFENKREr . WD 7 ooy vikEs
B LEEBEERN ORI DT OHE T o, Percival b
(2000) i3, HEBHO R VA v a REIELTRF P Y v ATy
TONERBETH L 7 vn X VBERSBEINL, FRILUV
PHRNAMMEEL D EHEL TW5. SEEOFE T OWT
V¥, Tegelburg B (2004) 237 2 U % &5 H v X (Betula pendula
Roth) ®FEAZ T, UV-BBRET7 v ay vIBEENH
F@mED, FROAVPRIDVIEL RBHEALHHZ &
RlLic. —H, Vv ITR, ZuarvBEs L
DECBERO N L HEI R TV 5 (Awad 5,
2001) . i, Vv (Crataegus) T, KRk X 0%
WA vAR L > T 7 any vEBEENE 5 (Kirakosyan
D, 2004). ThBDOIEMD, Fa—AF v R—FBRT
DFHTTO2 vuyr vBEFEOWINEG Xrod ook
Bz, B ORHBC L 2EHEA v ALBEEL T
WhEHEINS.

2y 7 77 OEFRNES A, BT TOEE

NIABLETH T Fi, —EBULOBEROEINALE
Thote., 2T 7I3OFRIE, BUY 2 FECE < RE

BEECFHRAZNT WD Z S 0 2 LT3 L1, BT
L5 DT, BMET TR LEhE2EL, —EL LOFARD
FBENCETHEFCERLWLDEHEIRS. ¥,
BEHSFELLLDET DI, KETETI®SE
L NEIEC, Kirakosyan B (2004) O¥RE & —F+ 5. &

Kl L CIRERE S OEEECTH 20, REBOBERL
TORS LG T B, —RH e OBRELE oM
IoTEb BBt x K 5Tk b 5 5.

MRE LT 2 v 7 7508, B FIRAGEE Licd
DRHEICHEL TV B L DR P e, 7aay v
B OB IER A I ot UL, M cHRE L
THETDERTHIERLY, rAEeF vy vV 7 ou—
ANBEEB I EINT A R IE o0 b5 (REE
), Ty, BV Tz — AR, BEOLODFN
FIELIA DL DB E NS A A —CRKE - T 5B,
BHTFLL LY ENELT, OB EZEDLTFETH 5.

S, KE oMU TCCATIRLBED 2T T IO
7 v n LA OBREE RS O 5 HT, T OEBER DM
Miadl <, XoE#EtsETsav7 7 50EEEE
MIEYRET 5. i, EBREEEEMAETS ETRX
OB, WEP LB - EREOWETITH 5. Fi,
SRR, FRLK (2 - DI, 1993) |, AFF OMRE R
(51H » T, 1993), M (Taniguchi &, 1996) KX
LFEPEE I N TE LD, FHCM AL S 2EMMzELR
Twiew, EEL S Rz, EIREREALAEAL
L 5 BRERAGIIBIEERIIRESL TE T ey, S h ol %
BMTAFETHS.

i C2)

DT PP EFONBLELEER- e T BB
DPPH 7 v AMEETEHETFHEL 2 L 25, BWEEAYR
Lt FEsfifbRoy, 2oy vl BEX .
Fu—AF v v S—BERT, TORDE BT 5 HEK
EHRELIEC A, KBREL, BRAAEVWESENSE S
CEMNRENT. FORERICES T, TS R
WAL T DD, F T ABENTREL N INE & P
BB R JIE TR Ue. RGBS T, 10 ~
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