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Chemical Communication in Trees (III)

—An increasing phenolic constituent in Japanese white birch
leaves under the cis-3-hexen-1-ol condition—
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Sadamoto WaTANABE® and Katsuaki Isuir**
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B OSSP LIEREC X, EBCELIERREONTL 3, £ ThoEhEy & o
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BT OHEY LY ORIOHEEIERIC IR, KB, K Ko d 2855 0UENS 5 WV Iid4Eyr
BEENTSBERZ ESH 0 (HH, 1990), BREED 2 + v 2 OFEPRSZM, BIitks L UhE
HOMERIRE L OHmE SN TE I (GRR, 1984), & 5T, {LFWHEEN L HBEER, ¢
Wb 7 L asvy— (allelopathy, fUEIER) PERAFHINTETWVE, bL bl b i
VIPREDOHRBMEY LT, AT 3E8d 3 VIItEOEYOEE 2B THRRIEL » 5
H15 M TYW 2 (SCHILDKNECHT, 1981), '

MoviscH (1937) It & » T [ 2 PBEET 2{LFEWMEIC L 0, hOEYMRIA SHhOIER %
T RER] LERSNLT VoY ORI, BE, BYBOMEFERHOAEHRET S
354 (GRUMMER, 1955; RIcE, 1984) > 5, #&EYH S8 E COMERIT, FEH» S{EEFEH
TEEUGE (B - ZH, 1987) &5 5,

Rice (1984) ic k3 &7 Loy —DfEFKEE LT, flASR, SEIC/EH, Mt Lre v o
TERICEE, RoFZBMICHE, BHTIUCEE, KK, HRP 2 vy —RENCHE —K
RHAEMOAEIHE, HEOMEOHELRST SN TV, TNTOAERIGIED > TL
5LX51RZ %, \
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D& HEERIBEZ SN TWVWS (TUKEY JR, 1969),
1) EPEH SV IIMhoIMAI A LicE bERE S h, B be HEMAYICK D AREh, TO
TIREEYIME ORI EE 52 5,
2) WAL SHRBEYISERMRS E L TR sh, FEEEL 5,
3) WO TEL SR EORBEYSBHESL, Z0FE, bi0R3IEPTHREYIC
- TELERT, fhoEicEEBEE5Z 5,

4) WMPECLEBCL-> THYO EE» ol s h, EEL2E5X 5,

DL 2 IHPVWTREMTLVELTHEzF LB TFLNSE (T, 1988), REDRKZ
BxFLrTREtEsh, oz FLyN) YTORETERINWTWEI EMSTLENNY—%
A BEAE L TL Mo TWS (B, 1990), =F v v 3MEBNEEDIIL», KOKR
=2, Bk, mE, v VROBY, BB PE Y OB, £ 4 (Cu?t, Ca%t 5L)
LRI E, XEFXENR M LRICK > THYEHNTERSEES NS PR, 1990),

BaLpwiN and ScHuLTz (1983) ICL 2 EX TSP by T FDEEFIZRE, 20E-F

SNAEDDT7 2/ —VBBLU Y V= VvOBEBER LI, IOhoHMT 3l &ick-T,
BoOERBEEE NS, REWD 7 = / —VIZ K > THERD» S OMBEORAZ; ¢, EHkZE
BT LLVRBROBRERC, BEOMELEZL SN, BERIHEMOAENIINETHS
EEZON S (FAR, 1990),

o, BEHEERI TORWEL S 25| OHEMEDOEFDT7 =/ —VEBP S v = VD
SEERLHEML TV, ChREZFEZITIEMP ORI EBL T I AVIIa=r—Vva Yy
NiTbhtcZ itk E LTV,

L LEEECECEKORE, MEBEROESHHEAMEEEES 2 L3 55 (Feeny, 1970;
Haukoioja, 1980; RossITER et al., 1988; WRATTEN efal., 1984) i LT, ThEEHRIE 423
(CHAPIN et al., 1985; FOWLER et al., 1985; MYErs and WiLLiams, 1984; WiLLiam and MYERS,
1984) bRENTHD, IhFEFTHUITLHRMI—BL TV,

SUEH T CTHERMYE HhEY) O RIEREER R &R G2 SR —EEOE L) OFHinE
RIS LTV AR I EAFIELHER, = F L 2L LTREALIRY,

FHL50D BEES (1990) 3, KFEBEEYTH3MARIERT S cHEBINBRICES S X
ni-tx, HEZBHEOTLoFIANX (FLroy—oERPWE) 2R%EL, 2hicdd 3k
EBITONTOWBEMELT, Yo vnNEeA<A AE2MBIELT, RO s ALt
=k —2a vDERET-1, CORR, vShvnERA A HBRSWIEEKEDT
WAL, hoSMHbIcREINAIPMED—>o05 cis-3-hexen-1-0l Th -7 &6, TOYHE%E
FIANeAIazh—Va YYHEO—DOTH S EBELR, AT, OROBREZ /45
BEORHEIIEVARTA Y I AN sl a=F—va VETHT 500, B2/ -
WS BAERTET 51D DOEESEOHEY, @ cis-3-hexen-1-ol DFFAT T B LUVEDOTM S 1
1A BT BT = —WVHERDBEOZE(, @ cis-3-hexen-1-0l OFHXT THALHEED
7 = ) — VS ORBEREIC > VLT ORREARE T 5,
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1. MEELUAE

1. @HE0ER

EEHODBIT->EBR (RRER <), HAKEBTLTVWEYSH Y, IXF35, #7508
D7 =/ — VRS EE, [E—EEOBEER cEHNKED» > 7, T.BaLpwiN 5 (1983) ASH#
MO IAN e a3 azr—va ViIZo0WTHELTLR, HoBEAR%2 Y& ORERE
K72/ =, V=K TEIEITHOVWTO, RENBIHBTELE L > EOFHRD
—2& LT, HEILDT7 2/ - VEHBIEVYD D, BEEZNBXETIIENTER
Mokl EichbbEEZ S,

¥ 7z, EEBIZ, cis-3-hexen-1-0l FTHES LU S EDEEIC L 3Rl 25X 5D T, EBO
ez iz Z A OKIEASBRI N TO A EHVARERS -1, 22T, EELIZ, Oz
A THETH Y, OFfiicAGand, O, e&M, BE - Bk E D&M 0RE—
THD, OMEORIBICK » TR VT ZHEELS T TORVERMEIE LT, <470 7o
NyE—va ZITKDEBER LI o — v ERV,

247 uTaNy —va v, EEO OB ERERET LIk -T, HEY
(BRI LMD LBIEFOFEL VEMEEEEICRBICEETSILTHE (H
1987), F7:, w47 0Fony—va YT XAMEICARSRBERV 2 SBENTEEH &
bHTEL, WEIER L3,

72T, TSR THEEL TV AEREE Y S Hh v 2w (s arany -y
Vit - TEBR L EEOGEME (2 — FEHSem) 2K E LTHS I EE L, v
BV SSEYHAD ~ 2 — b HEEICIZ IS B4 (Sarto, A. and Y. Ipg, 1985) 2\, FEBid, &ZE
MS ¥z# (Sarto, A. and Y. Ip, 1985) % 200 ml O3 =H W E—H —i2 70 ml Fo3E L b D
ROV, ThSD > OO Table 1 DEBH TH 5,

2. UShUNEOLBRRME
(1) cis-3-hexen-1-0l TR FTD ¥ 5 /1 v "YHEMREORBEHEB LV v S h v NED
I - UINTREEEEE OMIBSR ML, IRDEBD & LT, '
V5 h voNgEYHE R, BE%3IVHEObDE L, 1EKX 6 EiEdT > & Lk, MBI,
O *HRX: WAED O,
® cis-3-hexen-1-ol % 6 ZHDOEETEFEIE/-HD: cis-3-hexen-1-0l 0.001 ¢/, 0.01 xl,
0.1, 1, 102, 100 ul Z7G T L - YEVIEE B L 7. E— A —hicAh, 24
‘ MRZELEBD, BBO01ul LITTIEDMSO 10l KFERLIZbDICK -1,
® VIE: F—EFE2TOERSVWTESD¥ESEUML, 24 BEKEL /b0,
@ VUrEoRERE: [B—EEAND 2KROECESEXSIUN L, 24 KB L 0B, 4]
Wrizic B 2 IEE IR,
(2) cis-3-hexen-1-0l @ 1yl (5 ppm) FHK FOEDY A XFL7 =/ —VEBLUHEMNT =
) =WV OEEDT DD Y S h v NEOHIREM L, IROEBY &L, SiEMEOMEE L
HXI, (1) &ERkTH 5,
O MBXA: BEHEMS 4cm 2 2EDH 2PEMEICOVT, 4cm PLEDE,
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Table 1. Medium composition for the cultivation of Betula plantyphylla

FEAREH ¥ a— MR

Rooting medium Shoot glowth medium

(modified MS) (IS)

NH/NO, 1600 (mg/1) 680
KNO4 1300 170
MgSO0,:7H,0 370 370
KH,PO, 170 80
MnSO,-4H,0 223 22.3
ZnS0,- TH,0 9 8.6
H3BO,4 3.2 3.2
KI 0.8 0.8
KCl — 140
N32M004 . 2H20 0.25 0.25
CuS0,-5H,0 0.25 0.025
CoCl;-6H;0 0.025 —
CaClg- 2H20 - 140
Ca(NOg),-4H,0 710 710
K,SO, 420 —
Fe-EDTA-Na 20 —
Fe-EDTA — 85
myo-Inositol 100 100
Pyridoxine-HCI 0.1 0.1
Thiamine-HCI 0.1 0.1
Nicotinic acid 0.5 0.8
Fumaric acid — 1
Ascorbic acid — 1
Urea — 10
sym-Diphenylurea — 3
Lysine 100 100
Tyrosine — 10
Saccharose 20000 20000
Agar 10000 . 3000
IBA 0.5 —
NAA 0.0186 —
BAP 0.00225 0.8
pH 5.8 5.7

@ NWMXB: EHEHMN4cm 22 5EDH 2 9EYIEICOVT, 4cm kioHE,

® VINEA. EHEN 4cm 282 2EOH 29EMAIC>VT, 2TOEITIREATYD

HzAN, 24 Bf#&IC 4cm L LOEDOAERUH LD,
@ UMEB: EHEM4cm 282 2EDH 2YHEYIEIC>WT, 2TOEICREATYD
HxEAN, 24BRlBVW /. 4cm RiGOEDOAERUOH LD,
® cis-3-hexen-l-ol 1 pl A: EEEM 4cm 287 2D b 24MEWHEIC>WT, ©—#% —th

IT cis-3-hexen-1-0l 1pl 2Z0FFRHFLICEEEAN, 24HHREL/24cm 2 ED
%,
® cis-3-hexen-1-0l1 1 ul B: EHEM 4cm 22 3D & 29 EMEIc>VWT, E—H—th
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IZ cis-3-hexen-1-0l 1yl 2ZDF R T Lc@EEEAN, 24 B5RTEL 2 4cm Ko
=,

@ WX C: EHEH 4cm iz BEOLVHEMIEIT >V TOLE,

® UWEC: EHEM dcm 2 2EORWHEYIEIC> VT, 2TOEICIZEATYID
BEAN, 24 BHEREL L8,

@ cis-3-hexen-1-0l 1yl C: EHEM 4cm 22 2O VEIEYIKICOWT, E—H —th
Iz cis-3-hexen-1-ol 1 ul 25 F L2k %E AN, 24 BEfRE L 22T,

3. T7x/ - TSN/ —IERDERLEHVICEKLIZT = / — VSO H

HRAEDEH DA EZYIVED, 2TIOmMI DA ¥ /7 — Vi 24 IR E L Db, FEVF 4
XL CHEBE, » ¥/ —VbHEEE T,

A% ) — VKRR 7 ) 2 —FIFE L, Folin Denis # (Swaiv and Hires, 1959) i &
Ay ) —NVA[RDOLR T = /) — VRS DER, /~N=Y) v —1EfEHE (BroapHURST and Jongs, 1978)
KEB75/3N) —VDOEBEIT- 20

27 2/ —WESDFERIL, #HiKT50 fZLIFHRL iH# 500 ul, Folin Denis 33 500 ul
BLU10%w/vREEF b ) v ATKIERK 500l #REBREICED, 57 4 VATOXEALTRYD
T, 30 MIEHE Lotk 700 nm IB 1 ZRAEEAE L 7o, BRI IR Rb v &
FkEANT, ERICLzb0EHV,

758 —VDEERR, MK 160ul, 4%w/v/x=1) v « X % 7 — LB 900 ul, BXU 12
N M7k iz HE 450 ul 2R X HEBREICL D TV I - A LV THREEVRE L, 156 4IRS
%iB L7, 500 nm 2B BN ZRE L 7o XM IC 3B ORD 0 cBBKEANT,
=L U O XL == IRV ol

A5, 2%/ —ilHE(10ml) 2 "H# L — 5 —TEEEEs L0, IKPBOx Y
J—NICHBEL, ThENZRY—VEXRy b TE-R Y Y AXF VI =H 5 4 (056X2cm) I
Fr—YL, 15ml OXY ¥ TIRERDELHEHE D5, 1I0mIDOT7TE LY T7 =/ —IVEL
DNEBHSE, T VIBHEDO 552000l 2E-T, TR M VEEZFNRTET LA, 20
Ul ) —NICT 2/ — VD EHIERSE, 2055 10l 2 Fiend{EtEEs o<
M5 T 4=k DT LT, OPTHEERE: BE LC-3A, # 5 4 Cosmosil 5C 18-AR (4.5¢ X 150
mm), ¥H: 280nm (0.02/7 VR4 —N), HE: 08 ml/min, BHBE: 7Eb=b Y/
0.05% + Y 7 o oK (10/90-2%/min-30/70-5%/min-100/0),

4. T7z/—-IVESOEBLEFE

cis-3-hexen-1-0l [FEKTO VS h v "FEDhTHEML 27 = / — VG OB & [BIEIZIRDA
HEick -7,
BREHRHEATIEITRERRIENCE VT, YiEYiEEE-60LELRKTHE VS
F v SEEAI R 1825 g DAL, 77512 1800 ml @ 2 ¥ 7 — T 24 BERARE L
fzo ERT T 24 BERIIKRE L7, BV bo v THREL, MBEREBIIL . #» &/ — Vil
D7 =/ — VSR, EEBMD 264% Thoto A5/ —NEO0—F ) —x2NEL—5 —
THEEL, BohAE217g%210mi Dy / — VICEBRBEISE, =7/ — VKT 4 @3
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Table 2. Relative changes of phenol and flavanol contents per the fresh weight of leaves from the
seedlings of Betula platyphylla by cis-3-hexen-1-ol treatment

¥ R-8-~F & 1% — VHLBX SHHEX
cis-3-Hexen-1-ol treated Control

BmMLIE Y R-3~FEV-1-4—VE
Volume of cis-3-hexen-1-ol added (¢]) 0.001 0.01 0.1 1 10 100 0

7x/— }l/*ﬁﬁﬁ
Relative phenol content
S5
Average 108 92 91 152 94 92 100
B R
Standard deviation 28 48 23 43 26 15 55

7 53/ — VAR

Relative flavanol content
P
Average 93 98 106 110 109 115 100
BEEE
Standard deviation 12 34 32 24 11 31 15

L, =%/ —NAJES10.1g) 281, x5/ —VA[BEHE LYV A VA S 4 (05X2 cm) i
Fr—-VL, RVvEYRESVITEL YOIETHEBESE, T+ YIEHES (0.6 8) » SRIBOE
Hik s o= 57 0 —RUETCIRERE 620454 5{LA&Y (138 mg) 25 BUEY 5 &
Cosmosil (20¢ X250 mm) 2\ T, 3 DS LE—DOENGHETHEEL -, BB L -{t&o
(LK% MS 72 5 T2 NMR TH¥HT L7z, MS i& JEOL DX-303 (EI, 70eV) itk »T, F/
NMR (& Bruker AC300 iZ & » THIE L7co NMR BIEREIZ dy-2 & /7 —VER VI,

HI. HRELUEER

RA7 a7 o= =3 VERIZKD v a— MEREMD S BRI T L, 3 4 ARIRR
EHIP TR Lc v 5 4 NGtk 2 4 OBRE cis-3-hexen-1-0l FRAKTIC BV I FEK & E
WIBOEAETD, EHDO 7 = /) - VERBRSTICT 58/ —VEDEWA Table 2 I/Rd,
WIBD & D& %\ I3[E—HEE T L A BERTL 7 = — VSR, 758 —LvBEBIIK
NSy FPBEAD SN, LS I BIC O W THHEA T -2 E T 5, ENEOLD
GHBRX) o LT, REBEE (2= E—H—) IZ2WVT 1 ul O cis-3-hexen-1-0l ZHEH X &
HDDATELVWY = /7 — VDB OEMAED S, BEBEND -, LHLLENS, 7
SN = NBIEODVTRE KL EEREZZIAD N o1, 2D EDLDL, BEEED cis-
3-hexen-1-ol K FTD v 5 4 Y NYEMIEADIETIZ 7 » / — VKBS KT 3 2 &EH3E
o,

BRI &R &7 1yl @ cis-3-hexen-1-0l ZEEBHBTALL, 2= NE—H—HNITEM -1 &
T2&E5ppm YT S, L LEHS, ERESTH S Linalool %012 BN OERNZELL
RPN EER (EiBS, 1990) Tid, WIHHEREES 8.2 ppm D & D48 24 Bficid 10% LI F i,
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Table 3. Relative changes of phenol and flavanol contents per the fresh weight of leaves from the
seedlings of Betula platyphylla by cutting treatment

B R Rl X

JHE
Leaves adjacent to XX
leaves cut-treated

LIMTALERX

Leaves cut-treated Control

7 =/ — VR
Relative phenol content
SEEE
Average 112 98 100
EHERE
Standard deviation 59 36 55

7 587 — VAR

Relative flavanol content
Wil
Average 102 93 100
Standard deviation 36 38 15

%4 UMRMEL SV Y R-3~F 2 v-1-4 — WEEN Y S5 v YA OELEER S /- D DT =
= VAR (EB -V K558

Table 4. The effects of cutting or cis-3-hexen-1-ol theatment on phenol content (%) per the fresh
weight of leaves from the seedlings of Betula platyphylla

dcm P EOEEZHT MK 4 cm DEOEEE STV EETIHE

Seedling with leaves Seedling without leaves
more than 4 cm more than 4 cm
#E (Length of leaves) >4 cm <4cm <4cm
SHBX (Control)
Sl (Average) 0.54 1.12 0.89
EHE(R £ (Standard deviation) 0.05 0.55 0.38
PITALERX
Cutting treated
S5l (Average) 0.55 0.91 0.69
EHE[E 7 (Standard deviation) 0.15 0.41 0.06
v R-3-~F & v-1-A — VLR
cis-3-Hexen-1-ol treated
SEHSil (Average) 0.76 0.90 0.82
HEHE(REZ (Standard deviation) 0.47 0.20 0.28

% - 9ILBIERE DS 424 ppm DD TIE 2% YT RO LT B I EMPHLHITENT VS, Th
SOEBRIOHTET 3L, AEEROD cis-3-hexen-1-ol DIEA LEBHNOBE D L, BERHI
RENOEE IR lppm U TR -Tw3bDLEBbh 3,

—7%, Table 3 ok & 51z, UIMEEIX, Bapwin 5 (1983) DiEREO LBD 7 =/ —VEODFE
HOMIZEML 724, COEBRTRIEELREND S LIZRADLNLED T, VIEBREDETI
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Table 5. The effects of cutting or cis-3-hexen-1-ol treatment on flavanol content (%) per the fresh
weight of leaves from the seedlings of Betula platyphylla

4cm P LOELXET2YEME 4 cm DI EOERE S LWk

Seedling with leaves Seedling without leaves
more than 4 cm more than 4 cm
¥ E (Length of leaves) >4 cm <4cm <4cm
$HX (Control)
SE5{E (Average) 0.17 0.34 0.28
EHE(R 2 (Standard deviation) 0.04 0.16 0.11
VIR X
Cutting treated
St (Average) 0.24 0.33 0.32
HE#E(F 7= (Standard deviation) 0.10 0.14 0.07
YV R-3-~NF 2 v-1-F - VX
cis-3-Hexen-1-ol treated
SEH54E (Average) 0.26 0.36 0.28
EHEEZ (Standard deviation) 0.12 0.07 0.09
25T T TTT T ™7 T T T
X f O ]
58 o 1
o = .
R L ]
2. .. f ]
Sw 1o ]
i% e ]
gx 1 - 1
8% f 5 7 ]
f:g’ 4 osh S I ”\in 0.
aH - ]
N C ]
ol .. L L L L L L o
4] 20 40 60 80 100 120 140 160

Fresh weight of a leaf (mg)
ENEER (mg)

-1 v 58 v ghikiEdnn 7 = ) — VRS R & 0BG
Fig. 1. Relationships between phenol content of leaves of Befula plantyphylia seedlings.

7z /) = VEBOEALZ DI - 1,

BE, THERELTIXFSOEEI SOOI EIT-» 1245, MYEBLOEZ LD
72/ = VERDESDENKED 1o KEBRTORA 707 uhr—va vicksd, A—2
u— VEEDOETS, 7=/ - VBIEHSED OO LR, EBRMEOE—tER S L
VETH B, HEILEDT = / — VRS BOEBFI/NE { —EL TV 2 EBRME OBERIE, &
HADOHMD—D2TH %, ZIT, vA7u7ay—v g vick ) —EWREER L - EikoE
B4 XICEH L TES YA X7 =/ — WS BETRL, 7/, BINLA7 2/ — ik



0.7

V) D%)

7=

o
w

Flavanol content (% by fresh weight)

TSN/ —VENBEEEH

©
e

o

QO T Y Ty T

0.6

0.5

o
>

o
N

BARODY I AN aIa=h—va ()

LI S S S B B B N A SO N B SN S B BN

TT T F I T VT T[T T rves

po v s b bey ety

e > ©

v o v b s b I a

Q1

5

10
Retention time (min.)

RIS ()

15

60

a raar L
o

80 100 120 140

Fresh weight of a leaf (mg)
EDOLEER (mg)

-2 v 354 voyikEAEDRD 7 58 — VB E DBA%R
Fig. 2. Relationships between flavanol content of leaves of Betula plantyphylla seedlings.

Y Z-3-~"Ft-1-F - IVALEX

e ERX

cis-3-Hexen-1-ol treated

Control

BIEOWTHET AT & L,

72T, BEEEMN4cm U LoEEEY BH
EicoWTEEEMN 4 cm U LD bD EEKiHFED
boEEHSTFL, i, EREEHNS 4cm K
DEEFERTNTOEATLDT, 72/ -k
SBEBOBICTIN —VENEEERL T,

Table 4 8L U Table 5 & B, cis-3-
hexen-1-ol EMEDOHBX T, 7 =/ —IVEK
SERLLIC7 5N, —VBE b, EHEEMN
AcmPIEFOETIT 4 cm KiFDEICH.~XTHH
ShicDiidotc, dcm U EDETIRZEDE
FEN I8 mg LT, —F, 4cm KiGDET
260 mg AR CTH -7z, EOEEREHEEHIC,
¥/27 =/ VDR EVIEGT SN —LVE
ZHftilc & - 7=, Fig.1 BXUFig.2 T
"B, TDIEDL, R4 u TNy —Yg .
kB 0—- vEKTRECEREREICH -

K-3 359 v YREYHATED # ¥ / — Vil
HoEEkiEsa< 75 A

Fig. 3. High perfomance liquid chromat-
ogram of methanol extracts from

leaves of Betula plantyphylla seed-
ling.
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#6 VMBS ST v R-3-~F £ v-1-4 —WIEHM v 5 5 v oSEiEMIAOBEEER S 1D © 34
Ve Fodvy7Fuotzt 7/ V38D 702y FE (ppm) 252 2 A

Table 6. The effects of cutting or cis-3-hexen-1-ol treatment on 3,4’-dihydroxypropiophenone-3-

B-p-glucopyranoside content (ppm) per the fresh weight of leaves from the seedlings of

Betula platyphylla
4cm P LOEEF T HOEYHA  4cm Ll DA S W IHEYHE
Seedling with leaves Seedling without leaves
more than 4 cm more than 4 cm
#E (Length of leaves) >4 cm <4cm <4cm
XtHBIX (Control)
JH44E (Average) 46 100 100
UL EEX
Cutting treated
S5 (Average) 53 300 60
¥ R-3- ~F & v-1-4 — VHERX
cis-3-Hexen-1-ol treated
SEHM#E (Average) 230 270 270
5 CH,0H 5
Ei::ﬂfo-CHz
4L00H 11 |
HO 2 2CH,
3 |
OH 1C=0
"
. O
5
2o/ .
OH
35"
» / 4"
1 /1 /2/ 36" 2
s 4' 1 // s
/ / [I J
N P OV ) W
200 180 100 s o
ppm

X4 EdEiEs o< b 75 A L TRBIERT 62 34552 F(LAY® BC-NMR 2<% k5 4
Fig. 4. 3C-NMR spectrum of the chemical component with 6.2 min. of retention time on the high
performance liquid chromatogram.

T, AEBYOVODOT 2/ —VEBBREB SV 7 58 — VBB L, ESH4 4 X4cem BLE
T7x/ —VEABB—EEBDEIEBWEShER 5T, T, EHED—A, HBIZ, v5H
NOBERIGEVTEREEL & > TOROLEVIER, <41 21 PYhoEBR £ 1 ks
BRELTVEY, FOEMEREZIHVORY 2/ —VEAHE OV SICBGET 2 b0 EHEE
EN %, cis-3-hexen-1-0l TR T T, ¥4 v NEFHOT =/ —VEDIE, 755 —LEBE S
T 4cm RMOETRABEBEZERRD SN o7, BEBENM 4em L FOETIIMRBXIC <
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SRTCEERZE b > ML TWic (Table 4, 5),

EE/OT NI T4 —ck BT 2/ —AEDONR TR, REEE 62— 25X 5
{LamidE L WRAKEMSED Shi, Y— 7 RS ERIET 50 FLALDEND - Fo 3,
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(Table 6); D57 EMD, cis-3-hexen-1-ol IS H iz T D(LAYOE LIRS LTV S
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(199243 H 17 HZE)

Summary

The effects of cis-3-hexen-1-ol treatment on the changes of phenolic extractives in the
leaves of Betula platyphylla var. japonica was investigated. Shoots prepared by micro- .
propagation were grown in a conical beaker for 3 months. The resultant plantlets were
treated with the gas cis-3-hexen-1-ol for 24 hours and then the leaves were extracted with
methanol. The phenolic components in the methanol extracts of the treated samples were
compared with control samples. As a result, it was demonstrated that the gastreatment by
cis-3-hexen-1-ol caused the total amount of phenolic component in the leaves to increase
significantly.

Moreover, the increase of the specific phenolic compound resulting from the treatment
was detected by HPLC analysis. This phenolic compound was isolated from the methanol
extracts and identified as 3,4’-dihydroxy-propiophenone-3-8-p-glucopyranoside by MS and
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NMR spectroscopy.

Key words: Chemical communication, Allelopathy, Betula platyphylla var. japonica,
Phenolic extractives, cis-3-hexen-1-ol



