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II-1. fiREE
75 (X Populus deltoides cv.1-72/51) WREIGEMIZIE, 1989 HEICEMM» LRZBL 12 H L R
HRDObDER W, REBRRI=MA7 5 2 IEBREA VI, 500 mI B=MA7 5 2 2B F
717 01mg/l, 1 /¥ +—100mg/l, ¥a—27 v —2x 30g/l,2,4-D05mg/l, hH 1 FF v
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0.4 mg/l #&% Linsmaier & Skoog® Sz (pH 6.0) 90 ml % Ah, lalizdk & 5 & (W5,
26.5°C, 120 rpm) %17 -tz WIMIRREERE 2540 8.0 mg/ml & 755 £ 912 10 H T & icHifazfk
L7
HBRICIFHBREREREH O/, ¢19 mm X 195 mm ORERE IR AR 4 BAR (o>
Fo—) ELTImI AN, FIHMEEESF 80mg/ml 185 kS IcilasBEL ¢, AE
wRE SR (W, 26.5°C, 340 rpm) %17 - 77

II-2. AEEDHIE
BB AL TR — b TABL, A LEICE - A ED TERE 1 ml XY
D OHEEEAREL .

II-8. #ZY07J57 44— (GO) [CLBHIEMEM DI

75 ZABEELE (10 ml ) (CHIRBER#KE 5 mI Y, FFR= 7V 2ml 21X, 30 ¥R
PR L THI U7z 2000 rpm, 8 S¥RELLIC A, FB (B FVE) lml A% Y 7 F 2 —
7 (A5ml B kKb, BETCTHRzFLVEEIEIYE, GCHDHWVIFGCMSHY v 77L& L
72o TMS {k#&| (Bis (trimethylsilyl) trifluoroacetamide BRE{bi%) 10ul & 7€ b+ v 10ul DR
WICHRIRS €Y v 7V %E GC H B0 id GC-MS IciHEA L TRIESET - oo

GC DRBEL TR LI,

BRE: GC-14A (BER%UEH)

Mith28: FID (H: 0.6 kg/cm?, Air 0.5 kg/cm?)

# 2 A& Capillary TC-1 (0.25 mm X 30 m)

FrVTHR: N2 (1.5kg/cm?) (R7Y » b 1:24)

#15 LEE: 300°C const.

EACEE: 320°C

GC-MS D&H%ELITIIR LT,

BeRE: GC-17A/QP-5000 (ESHBIIERR)

#1540 Capillary TC-1 (0.25 mm X 30 m)
 F Y THR: He(1.5kg/cm?) (X7 Y » +H 1:50)
%5 A 300°C const.

HTAOERE: 320°C

4. EEREORNM AFEOMILOBTVESRIIAHEObDTH 5.)

~_7FF—+¥ (Aspergillus niger H3K (SIGMA)) &, #SMU /B2 60 units/l &5 X9
BHAKTHERL, BE7 «+v5— (6045um (3 Y R7)) Z@EL THA 2, BN 6 B
H GRS L% 100 mg/ml 28 A 7B A) Tffwv, &5 3 HEIEE L 724, FiRz 7T
MLz 0% GCREE L,

Z ORI L 7RI T O EBD TH 5, BAKICKERIE L, @SMKCHERL, BEEE
L2 ETHE7 + vy —%2BL TR 6 BHOXKREREEMMICRML 72, & 51 3 HREEE
#LT, BEHMICAEBRORIEE Y ARV Y a YOFRz F VI ATV, Y ¥ 7% GC T4
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it
Y F b = v (nacalai tesque) 8.1 zM, 81 uM
FFvirey vERE 10uM, 25 M
Big kK% 5mM, 10 mM
GRERL/KFE 3B 5, 6,9 HE SRR 6 Z X THRM L 7o)
7TRAI)NEVE 0.5mM
sy F4 v 02mM, 2mM
(7RanEVBEIVIF A IERY F 4+ —+H 60units/l & & BITHEML o)
H %S5 —+« 280 units/l, 560 units/!
(1% 5 -3 125% KCLICiFEM L e biEE <=7 7+ —E2RINT 5 30 FRNICA 720)
Nonidet P-40 (nacalai tesque) 1pg/mi, 10ug/ml
Tween 20 (nacalai tesque) 10uxg/ml, 100 zg/ml
Tween 80 100 ug/ml
) / — VB (nacalai tesque), )/ —VER (F b U o A
) / L v (nacalai tesque), Y / L Vg (a-, r-BEHD
7% F U (SIGMA), 75+ F VB (3 bY Y L)
A4 a4y Ui (Free Type) (CAYMAN CHEMICAL COMPANY) ‘
(A ay_vyy By /s — NS LTNA foo REEFIEFEBIHIZ VTN b 10 mg/
1, 100 mg/l &35 & 5 ML) '

II-5. HBHEMRORE

REEEE Lo - rTABL, FEHEN RV, fMlg% LDC afrAsgH® (-1 T
2 [alPeiE L7o4%, #9100 mg/ml &75 3 & 2 icir Ao g s 8, RBREI 10 ml 9 H40%
LT, BERE S B, 265°C, 340rpm) T2 7L o A vF aR—v 3 VETo ke,
JFF—ERME 129T& Iy 7Y v 7L, Mg AR TRV ISy v SV E L,

A8 R=A 70wz VT L—brE2BAVT, ¥ 7 (50ul), 50 mM KPi buffer (800 ¢l), 1.1 mM
3/ —v (SIGMA) &k (50 ul) 2 ANTRY, RIGEEHR] Ks[Fe(CN)e] (100 ul) ZMA T, WV
I X w ¥ — (AB-2100 ATTO) 2 & » THEMBEOARRIC X 2V 3 7 — WLFERLER ZRIE
Uz

F1 v 3/ — AT (LDO) 34T ARSI D HER

Table 1. Components of LDS assay medium

mg/L mM
NaH,P0, - 2H,0 156
(NH,) ,S0, 132
MgSO, - 7H,0 246. 5
CaCl,-2H,0 147
KNO, 2528 25

v oa bE 20000
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MEHBELEREE, v 7rORDDIT 1075~107 M OBEL/AZEENZ CRBEICRIEL,
TERR L BB ERVWTHREL 72,

III. #% -]

III-1. RIFF—EDFM

Ry FF - PRIEMEORER . F Vil %, GCAMiIc L - TEAEO 2 v b o — L& B
Ll (1o RZFF—HUBITL > T, WL OO RREYIPERL, BT X (GC
GREFHERIR 21 43) HFLCHEKRT 3 C EHRBEN, & 512 GC-MS THTAITS T &ick
D, TOILDO—2>DENRLEICEES N NI FVYBBTHE I EBbh- 208, Fhiz:
B X TR ote (K-2) DIEDERTIY, <7 FF—CHEET-BICb - & R
RS B FERS X (GC REEEN 21 4) koW TEHET3Z &L,

/ '
A M B w
r !
L}  § L | : 1 ] | | L]
(o} 10 20 30 0 10 20 30
Retention Time (min.) Retention Time ( min.)

K-1 #77 BEEERAERR - 7 Vi) TMS BEEO N R 7 u= b 5 A,

BRE6HBIC s F+—BHPBE, 25k 3 HERERICHE. A v iro—1 (&
WD, B X7 F ¥ —€NE, REIRMEERDE (X) 27R7.

Fig. 1. Gas chromatogram of TMS derivatives of ethyl acetate extracts of poplar

suspension cell cultures.
Suspension cell cultures were extracted 3 days after pectinase addition on the

6™ day. A: control (none), B: pectinase added, Arrow indicates unknown main
products (X). .
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trichadonic acid ‘(///”

5 10 15 20
Retention Time  (min,)
K-2 -~z 7+ —CHOEMETERx 7 Vil TMS FEE D GC-MS (TIC).
KENZ b U A FUvEBRERMEERWE (X) 2R
Fig. 2. Total ion chromatogram of GC-MS of TMS derivatives of ethyl acetate extracts of
pectinase-added cell.
Arrows indicate trichadonic acid and unknown main products (X).

MI-2. jEEEE RENEHBRO_XKBEPERNDOEE

(1) TEHRRBEERE O

RBEMBREEERELRML 72 & 20 GC kR EX-3~K-56 Ic/R L, —IRIEYE
B4 X o ERS 720 OEKRIZ, R7FF— CLERE 100 & LTERLI,

IF M= VAR UM EBEMU & BT, =7 FF —LHUEOK 63% O ZRAMWERAR SN
tro 1215, HEBIIRY FF — COBED 2/3 BB - 12720, ZIRREYMOREE L Tid% |
(A 2R Al

FEYVILE Y Y ORMTER_RREMOERIZR S ik - 7o, WER{kFEIZ, MK 6 HE
CEMLTbdE oLV, HR%ESHEI 10mM 2R/NT 5l Lk, R FF—

Pectinase
None

Digitonin 8.1 uM—

BluM

Doxorubicin 10 1M s

I T T T T T
0 20 40 60 80 100 120

K-3 7ErERAERAERMmC & 5 ZRAREY (X) 5% (P=100).
Fig. 3. Production Qf secondary metabolites (X) by addition of
active oxygen species (AOS) generating reagents.
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r T ) T I‘ 1
0. 20 40 60 80 100 120

B4 BB LKFERIC & 3 kRS (X) 5% (P=100).
Fig. 4. Production of (X) by addition of hydrogen peroxide.

Pectinase + Ascorbic acid 0.5SmM= - |
Pectinase + Glutathione 0.2mM-{
Pectinase + 2mM -1
Pectinase + Catalase 280units/l
Pectinase + 560units/I.
Ascorbic acid 0.5mM

Glutathione 0.2mM

L T T
0 50 100 150

X-5 7EHEREMEERERIMC & 3 RS (X) 458 (P=100).
Fig. 5. Production of (X) by addition of AOS-scavengers and catalase.

YHBED 16% O_RAMYERS RS fzo EEBRB R 7+ — B 1/2 RER - 120
T, PIROBELLTRIPEL -1,

RO FF—HEEBREMLALTRaNVE VR, SV F4 Y, AF5—FiIRIFF—EH
B X 2 ZIRAEYAERDNRAMHIT 5 LR, BA-TRIFF - CUEOREBE L
TWBLI ol £IT, THTHBITHEML TAHLD, BEcRIRAEIER: /-5
ot

(2) FAEEHEROGRM

TEHEBRIAEREEE LTRMLAYF =3, REFEERELTHVWOhEZ 45D, U
F b= v OZRHEEBRD RS REERFE L TOMRICLZ DD EShERAND DI,
FIEHERE LT HW S 5 Nonidet P-40, Tween 20, Tween 80 ML TA 2,
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Pectinase

Tween 20 10u g/l E

10019/

Tween 80 10019/ |

f T T T T T
0 20 40 60 80 100 120

X-6 REVEHFIRINC & 3 R (X) 5% (P=100).
Fig. 6. Production of (X) by addition of detergents.

Pectinase

None §

Ethanol E

Linoleic aid 10mg/1 |
100mg/1 |

Linolenic acid 10mg/1
100mg/1

Archidonic acid 10mg/1{ |

Eicosapentaenoic acid 10mg/I

100mg/I

L T T T T T
0 20 40 60 80 100 120

-7 AEaFiERARRG NI & 3 R EY (X) 5K (P=100).
Fig. 7. Production of (X) by addition of unsaturated fatty acids.

BUSCHERESEBERIT- LT Lickd, BEMSELESFIKK -1, LHL, 3vio—a
EHRTHAERCHO R HICKE REBREL - o F 2 ZIRIEIAERSEE R £ X6 1R
L7co BEAIEERIC L 2 RRBEYOER R R SN h - 7,

(3) AtafufshiEEE M

+77%&a%mﬁ17ﬁmﬁ%@%mMLTEWLt:ﬁRw%®Gcﬁﬁ%%%@#m
A~UL7T,

U/V/@l%n@ﬂ%%%bh&%k,«?%f EEMEE DKy 1396 O IR SR DS
Honte, AEBRI N7 FF - CUHEEERETH - -0

V=V, YL VBRI, 1@7®%m1mmmmﬁur¢§§mzOm@%d&ﬁamot
M, T4 a4y yBRIZ 100 mg/l ORIMTHEORIESE Sz, ’ ;
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4
3.5
3
2.5
2

log E—9%

1.5
1_
0.5

0 T T T T
-7 -6 -5 -4 -3 -2
Log RE (M)
K-8 @B{tAFick 3Ly ) —EERLORER.
Fig. 8. Calibration curve of LDC by addition of hydrogen peroxide.

#-2 LDC & 28 {LKRER

Table 2. Hydrogen peroxide production measured
using the LDC assay

min. CONTROL PECTINASE
0 1.00 0.78
12 0.85
24 0.78 0.70
36 0.48
48 0.85 0.78
60 0.90

EH O~k Log TR LK,

(4) TEHERREORIE

UE N VERMT A EICLD, R FF - ERBOBEELEUFRS X OERB RSN
too F 1o, RO FF—CEMBEKOEMO pH ZRELI2ET A, 3 ¥ P —LEHNT, "7 F
F— CHIED b DREFH RSN (F— I RHKR). F/32icBV TR, BEEKXIE (HR) 5]
XTI T TAENET S LIk - TpH O ERAMBEE S, ThZTEEREOAKIC
Pho THEEC BT EMWESNLTVED, £z, ¥4 XTBV T bREK® pH EF LiEHRERED b
SHERONE T ELWEINTVEY, TSN &AL, 7 FF — EAEI X 5 IRIHY D
HRRICTERREOMESE L S M0 T, MY/ —VENL IOt & O EHEREEO O
LoTh L ERILKFREAET S &L . ; :
BREEHEN-8 1Rk L, 107°~1072 M OHPATRER LB > TV B, THLDERETE
B, SLTNTVE, CN&D, BREAIZ107°M TH 5 LHIW L1, EBuc K7 7 5EMR
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EROVIBEOHRER 2 IR LI, REBICL - TEBTE 238 0BBILAKEDOTEILE
Y (R A0 R : :

Iv. & -3

VAL, b UAFYBRERELLERIZAY 5 2 aBBRTERYT-> TO, ABELET-
KEFICREA 7 5 R aBBR TR FF — BT RIEENRONL 1S -7t 0, REEHE
BETOTELEY, Thidh Vv ZRROBEIEEMIEE MR OMRLTVES>BIR kL R
MEB>VWTERIDTRBEONEELI ONB, A7 5 2 IEHIT 120 rpm TOEEEEE -
WORPHLIUERETHZ0Ix LT, RREREEIR 340 rpm TOEBERE SBEL VLI MY
BLOERTH S, COXUTERERBEIT->1BE, X/ FF—PELEOI Y Fo— iz
BOWTHAERRIEIDBE VWL OO, “RREYIOE— I BRONZIEMB 7, STV P
D=V BAOPDA L LABDP>TLE LD THBEELILN, DL L DN
FUREPTBILET, HBREEBERTERI 7+ —PIRMOSESERPET L E--bD & Eb
N3, L

o, ARARTRRI FF—CRNEIC K-> THRHEF L ARSI S THS X GREWE) ik
Hllo R FF—CRBICXDERINEZORIMEDOE — 71>V TI3, GC EHEER -
WHOBB L -YESDE LG 3FEUEEThTVWE T L, HFES 1000 ETH BT &
Wbt (F—IRREK), L LEMT 3HSAZRECHEEICE > TB LT, HERN T
H 5,

SHIGRIEF, MO -7 DB O VWTEEHT A EBUETHZEEbRG, FZI3,
YERFO = (R7SEBMEPCHEEL TV AESEREINA TV ) L $TiEESH
FEhUARVYER (P Y Fxy) EOBIRERENS &I, WO R Fo— RS BT 3R
REYTH2AF Y FR7 7L Y OFBRBEOBEEZNS &0 S Sb 5 BBRED,

S THARBHEYT, =Y v 5 — Bt d 285 OUMICEMRESERT 2 & HBHS i
SNTWBINY, fe & 2, Vv A4 TERRE (Phytophthora infestans) DBERSY (HWC = Y &
F) ARV e A EDBER 5 4 RICEHUNET 5 &, HMARICTEHBREARIGSTER(LS h,
NPV ERFFURIAF 74 TLFYY (VYT YY) O - BREEIULDET 25
R EBLERMIFEINDEY, Y v 71 THBICTENRER S L CEBBILKEAEE s #
5LET s AMTUFRYUYDBERTEEVIEEGH B, =) vy — BT & BIESBEE O
3, BEEBEHEICEBVTOE,I DL TVEY, 22 TR 7S BEEEMIEIC BT 2 RS
YR, TEHBRENE A 2 EBEANL D KBEAELRML TH 7,

VEF=VBIuUM ZRMTZ &0k D, =7 FF — OB PISRES b DS Nt, <2
FF— RIS X > TTREYIMER T 3 & 213, LD LA Ly omiinn, BEnss
BEIRHEIBH, VFL=VERNMLZEESEROEBIBRONI, VEF=VvRIFS)
ZELEFNZRT 04 FYR=VvD—DTH 5B, WD 38-0H %> X570 — I (I 2
Ta—NEE) ERIGLTEHERASTLAY Y X b = FEER L, REEWRIE L TOER b
DIEHBHLNTV B, FREIDERIC BV T b OMEEZHE L« ZIkREMAERE b - 5
L7cZ 0O HAREMEAZEZ ST, fOREERFIOLELRI L, Lo LW REEE
Al & > TZRABYER S b oEN B T &b -1,
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BER(LKFEE, &7 7 BRI LT, #R% 6 HEW 10mM MLl 2 0%, “K

RAWER 2 ETHRE L 72, WY —IERER S 5 EEIROHIC A, T RREHY
EREEASEE 2L EbhTVED, ¥75 0BG, WMETHOFWIIRDZ S MRS & {{EH
20 s LAGV, A% BEHIEMLAZ DO REEOHGIMSKEL, FEEIZ Vo —N
D 174, <7 FF—€ @k 6 HE) MBRE TS 1/2BE LGB ot £, #REOH
ECiRim U7z & 21 3BT O ZRREWARMS R SN hs, =7 FF — CREIPES &5 TkE
OHIEIZ B SN h - 12, MM B VT, “IRAREMER & BEIIS & 36 5 2> o Bk
BerEEbhzd, o

LT AT, A SEABRILKEIES LY vy —EREZRSBVEVIWEBD S
B, EEEIC S FF — CIRMEOBEIKZOREE VI, —VEN LA C L > TH
NTHte L LRESCERIcEETX3ERTcoRLIIRONED -1, TORRPLRY
F+ —CORMTIBBILKZRIFBERELTVRWEEbNR S, LL, SEEHLV
Ry Y=L 09 VT — FEETHDRT —VENSSEISBEABP-12T L,
FrFY VS LThOIHRIETHRAL—RIC OB - T ERE, FRBETREANS B,

Sy HABICBWVWT, T3FFVE, A a¥RvyzrvBév- o fgfiighigke ) v F v
DHEBREFRYEST 21 ) vy —ThBEINTVEY, SBRAMAMEYER RN TE L 2GR
FEDSUANDRAANY Y »— (FlEAD & LTHE, ZoRE L TBRILIEEPARENS
LWSEZ LD B, TOTHETTEEBRMEIIC bR & AT 2R L T kRS oL
BRAEFENTHI,

DL vEeE 100ug/l IRIMLIE Zi, HFORKRBEYERSH SN, )/ L VyRRIE
FRESOMBICL-T, a-) /L VB (A6,9,12) & B-) / L VR (A9, 12,15) BHEET 5, S’
a- & B-ARMAICHEML CEEOEEARE I LIck-T, =) vy —EES_ERESOMEICH
BLTOWBRDOHEIPEZESHICTESD S LNE,

—EHE T Y v Y —TERAEEOLEDLNE T IF N VB, A 3Ry vBREHVRLELD
%, £7 5 HEMMETIRIEEA S IKREMERG RSN h ot 77+ F VB (A5,8,11,14)
i3 100 mg/l ML CHMERBER EBOKE LD 5N, =4 a4~y x V/FR(A5S,
11,14, 17) Iz 100 mg/! OEMTHEADMEMSBIE S N1, REHPEL L, 17 f1o _HEEEH
BHBEITHEY, ChEEENEZ0R _HEEAOMNBENREBEELEA LV L
EBbh b,

Ft, V=R UL VEBBICOWVWT S, IRNMEOEINC & - THIKIASHISES 5 C & SEIE
iz, MEAREOMEIL, ~27FF — CAEIC L 5 RRBPARIC b - TRT 5, Af3H
ERER OTRMEAFMT 2 C Eickd, “IRREYOERERE LRSS EALON
7o ‘ ; ,

A7 FF — BRI D 2 RBRBROMICIE W S8 kots, R 7 FREEMcEWT
RO FF— VIR & 3 AR BmoERIc, VEN =Y, BBLKEOSIREL S IEEERTE L
BELTWAIE, £720 / L YBBOSED O ARFASHRAE L Tw 3 T EBRRS NI, ¥
KIOBMD 44 3 v 7 20Tk, S5IRFA%ZET 5,
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® =1

R7SBEESIRCI ) vy~ LTRIFF—EETMT 2 EH R a< b I 54 Fic ™
RRBYOE -7 RSN, ZITTOOD_IRREYERBELIH S IcT 200, M
FeRBEEAZE, FRFIENBRE A ML TR b L RN " RARBER~ OB A B3 L 12,

EUBEERAEE LTYF =y, FFyAEyy, ERBRHEBL L CRBILKE SR
FHHEERELTTRINEVR, AV FAY, hy5—EEHAVI, V¥ b=y, BB{LKE
EWRMT 3 EZ0FN, <7 FF—CHUBEDHK 63%, 15% icdh -3 RARBMOERIE S H
foo ERABFERELTY /LB, V /LY, TS5FFUBE A9 _vyxoigsh
HWtee V2 Vv VBBORIMICE D, <27 FF — ¥UBEDK 13% O RABYIERSE SN,

PDED & RT S BEGEMBICE T 3 X b L 2R ARSI SRS o e R 3 &
FEFERBR HSBIS L T W3 T EARB S i,

F—0— R RKFSNEME _RREY, <27 —¥, EHRE CEERIETiR
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Summary

Pectinase elicits the production of some secondary metabolites in poplar suspension
cell cultures. We have already reported that one of these metabolites is trichadonic acid.
To understand the mechanism of this pectinase-induced production of these metabolites,
the effect of active oxygen species (AOS) and unsaturated fatty acids was investigated for
the induction of the main products (unknown compounds X).

The reagents used were digitonin and doxorubicin as AOS-generating reagents, hydro-
gen peroxide as AOS, ascorbic acid and glutatione as AOS-scavengers, and catalase. As
unsaturated fatty acids, linoleic acid, linolenic acid, arachidonic acid and eicosapentaenoic
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acid were added. The amount of (X) induced by the addition of digitonin and hydrogen
peroxide reached 63% and 15% respectively compared to that of pectinase treatment. And
by addition of linolenic acid, it reached 13%.

These results suggest that AOS and unsaturated fatty acid might be concerned with
pectinase-induced production of secondary metabolites.

Key words: Poplar cell cultures, Secondary metabolites, Pectinase, Active oxygen,
Unsaturated fatty acid



Japanese People’s Perception of Needs for Forests (II):
Differences of Needs among the Regions

Naoki Yasumura and Shin Nacata

We found that the people’s needs for forests differ with their proximity to surrounding
forests and that the needs for timber production are felt quite keenly by mountain residents
but not so much by urban people. Because most of the urban people seldom visit forests,
they seem to have little image on real forest and mountainous villages. So it may be
necessary to propagate the knowledge that timber production is one of the most important
functions of forests. Promoting people to visit other regions, especially those who live in
cities to mountainous villages, seems to be valid for that purpose. Since there is a positive
correlation between forest-visiting frequencies and intensities in interest in this mutual
visiting, it may encourage people to go to forests more frequently, leading better under-
standing of forestry and timber production.
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Pectinase elicits the production of some secondary metabolites in poplar suspension
cell cultures. To understand the mechanism of this pectinase-induced production of these
metabolites, the effect of active oxygen species (AOS) and unsaturated fatty acids was
investigated on the induction of the main products (unknown compounds X).

Digitonin had a similar influence. Hydrogen peroxide and linolenic acid also induced
the production of (X), although the amount was much lower than that of pectinase. These
results suggest that AOS and unsaturated fatty acid might be concerned with pectinase-
induced production of secondary metabolites.



