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(Cryptomeria japonica D. Don) % w7z,
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Bt# (Hiraide et al., 1990 ; Kokubo et al.,
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> aE30g/1, a-+ 7 F VEEEEL1.Oppm, 6-XV I
73/ 7Y »0.0lppm, £X 8g/1 % &% Murashige
& Skoog (MS) i EC4BM T & IR L, 25
CHEFTERLRYEL .

3. HRMHHO IR
WREABERBLIAINVAE, BASETESL
ROLHSKTERL, A&/ — V2L ) 2B T48ER
L7
HEPIZEINBEE ) YV BIUVEDE) XF
NVI—FAORERIT A O 7T 7T AR
BAWTIT, EEIIEH (Kokubo et al., 1990)



46 =B

L 5

ERBRIC L7

4. REBEMORATE

a. ')/ — VB

#ZHEK (2.2ml), 0.5M V) v EERER (pH 7.0)
(5.0ml), 1.4% "/ —VBE/T.% 7 — Vgl (5.0ml),
fRE/ 2 5 2 — Vi (0.1ml), 1.87mM &1L
B—KE® (0.1ml), 12.5mM 7 2 a2 )V E LK
R (0.1ml) 2 ZOMUICREBEICE D, L RED
HIZA0CTTA v ¥ ax— b Lz eI ey
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Fig. 1. Antioxidant activities of MeOH
extracts from callus cultures of
different gymnosperm species.
Note: Activities were determined
by the linoleic acid method at 40
ppm sample concentration. br
and be denote brown and beige
calluses, respectively.
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Table 1. Contents of pinosylvin (PS) and pinosylviﬁ monomethyl ether (PSM)
in the calluses of different pine species.

Content (mg/g of callus)

Species Color of callus
. PS PSM
.. Brown 1.73 10.01
P. thunbergii Beige 0.57 9,61
! . Brown 0.50 2.97
P. pentaphylla Beige 0.10 0.30
P. Rkoraiensis Beige 0.02 0.14
LRAMBAMWE TS S a-b a7z — VI L
3 iRt P. koraiensis HIVAD A Y ) — )
MR s (Fig. 1). Top Needle
P. thunbergii ® % VA XEERRICE /Y VEY A
BIUE I UNE L E)AFNI-TFLVEEGHTS
T &HTE (Kokubo et al., 1990), C. japonica 7 Bark
DANARDPLYWEROITF V2 EHLABS —)—
(Hiraide et al., 1990) Z &dHIGN TV 5. £C
T, TV BONVAMBWASE Y B v ! " Xylem
Vo EFDEI AFVI=FNMIZEZDOPEPEZHS Bottom
PT B0, FOERERD (Table 1). =

hoomitaws VR LIE T 2\ P. koraiensis
BN AOHBHE, FELSBEICED P. thunbergii
OBE S N AIMEW L D XS IRV EEERT L
b, E2VNVE L EE ) VNWVEYE) AFNVI-F
NDL S BRIESFET =) —VERHIVARICERT
LEEORTIIMEBEICREFS LT ERR
L7,

2. P. koraiensis A#FFIC &+ 2HB{LHHE
DEFEBLICOVT

REOMIET RS 7V A OEIICICE L VSl
HABEINZ L1, HBEMECHETEESNS
TR A RBL TS, #2T, P. koraiensis ®
FELWE (6 A218) ML TFig. 20%5K
SeURER, HEES, #HEE, KES, AKECoT, MELEE
BIE L7z, REICBoBBS & e L TihvigtEs iR
ENTA, THIZEHAERREOE S MR E L
BLEZOLND, ZOZLREEAEEUEREON
PEEL D LRAMBEEERTIEALIIFIN
3. LoL, ABEOH VLY bREVTIELEL
TRTEMIZEE Lok, LizdfoT, FEIANVA
S SN B HIMERICE T Tz b

Fig. 2. A young shoot of P. koraiensis.
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3. P. koraiensis hIWX X 4 / = LS
& BES DM

Ay J— Nl % Scheme 112 L 7245> THE
L, &ESOIE#% Table 212573, ThHICDN
TY - VEBERFT— X MEIZX 2B b HE
L7 Fig. 3R T LI Fr.2 (7% / — VAHEEH)
PEOLEVERLTE LTV, wVRBICEAERZE /Y
NWEY, EJINEYEI AF NI —TNH 5V
M7 5K )4 Fie ik Scheme 1 O4HE Tl
Fr4 /233 1i0BaN23FTHHEI LMD,
SHRVCHRBLE YR L AWEIE IS OBHRS &
BRZAZLIHELHATHS. SO Fr.2ix) /)~
BEOARLTI-AMETb a-F a7 20—V &
DEVIENERL (Fig. 4), TONERIZEE S L2
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W-014% LR Y BINETH -7 (Table 2). =
DTF0arkESLIITEL LY ERARLD, EH
PR 727 DM WA EEITHT, KIZZ DEFIC
L BHBRILERB OB OV TR,

MeOH extract
| —Etoac
| |
insol. sol. (Fr.4)
|«-BuoH

-

insol. (Fr.2) sol. (Fr. 3)

Scheme 1. Fractionation of the MeOH ex
tract from P. koraiensis cal-
lus culture.
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Fig. 3. Antioxidant activities of extracts
from the P. koraiensis callus cul-
tures.

Note: Activities were determined
by the linoleic acid method at 40
ppm sample concentration.

4. P. koraiensis H L AHMO BBt TR
i

MALH OB RBRE I, EHBEEONE,
FYNNEES LUEREBRTERO 3ESHL LD
nTws (AR, 1990). & TIEEREEREY
EHHO—2L LT SOD #HiEHEZMEL, E5i12F
TANBEREDB LU A~ LB RL R T 25k
NEJELT, P. koraiensis 71 v A iy o Hi 8
ILEHRBEBEBIC VW TERLL. &b, THERD
KR Fr.2 OKBHE & A RBOWKIE L TlRiEHREHR

~ Table 2. Yields of extractive fractions from

P. koraiensis callus cultures.

Fractions Yield (% of callus)
MeOH extract 33.1
BuOH insol. (Fr.2) 14.0
BuOH sol. (Fr.3) 4.3

EtOAc sol. (Fr.4) 12.7

a-Tocophero!

Fr.2

Fr.3

MeOH ex.

Blank
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Lipid peroxidation (%)

Fig. 4. Antioxidant activities of extracts
from the P. koraiensis callus cul-
tures.

Note: Activities were determined
by the ghost method.
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Table 3. Ability of extractives to form com-
plexes with ferrous ion.

Sample Fe'* complexes formed (mmol/g)
Water sol. of Fr.2 2.4
Water insol. of Fr.2 1.3
EDTA - 2Na* 0.4

*EDTA - 2Na was used as a positive control.
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Fig. 5. The radical scavenging ability of
antioxidant substances in P.
koraiensis callus culture.
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Fig. 5 IORT X105 Un Vi OMEIC B
Wi, KiEERIZ530nm 1435 DPPH 2 & % X
R CHMIL 7. FORRL, UM NVBEICIL VT

BB A RBETHEENTVS BHT IZILHT 5 LD
Thot:. —F, BEBMIMIGR T 2 H VRS
ERLICT ER., SREREEEDONEREE
Table 31”7 . KB HRE@MHSDLFL I T
I UEERE T M) A ZITERY A SR ATEREE ) %
wL7:.

INSDRERD S, P. koraiensis 71V At
LEFhamB it Eo A, BEoBBBLE
RS 28R LOESBR A HEBRIC L TRERILT S S
Lk, MIBEEERIAL T2 b0LEILNS.
ZOWT KR BHT & RO T 4 Vil bk
HEEL, COBBICL - THLHBLEEREATLE
Bbhb, WEsS &b SOD HEHIIZD Ok o
7295, A——FF T F7 =4 v PUSoFESEIZOW
THRRET L 2 SESBEROWEERENIZ VT
HPLbHERETELRNTHA .
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VA DRMBRS ARSI CoWT, V) - VB

WRUT-A MECEDRE L, FaverTaY

DH N A LG R RATIBILWETH D a-
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EZn, FavkrTavoslAtmEEol
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Summary

Antioxidant activities were estimated with methanol extracts of callus cultures derived
from cambial parts of Pinus thunbergii Parl., Pinus pentaphylla Mayr., Pinus
koraiensis Sieb. et Zucc. and Cryptomeria japonica D. Don. The extract from P.
koraiensis callus cells exhibited the most intensive activity comparable with that of a-
tochopherol, a typical natural antioxidant, when assayed by the linoleic acid method
ant the ghost method. The antioxidant activity of hydrophilic fractions of the extract is
likely to be accounted for by their ability of the complex formation with iron and other
heavy metals which catalyze lipid autoxidation. The radical scavenging mechanism
may contribute, at least in part, to the antioxidant activity shown by the extracts from
P. koraiensis callus. However, they did not show the SOD mimic activity.



