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Bif—E - REFh: W VSUELEBFORACETIHE (1) £RHPO ATV
FHOH L7 20—)L-3-0-7 L3 F HEEE 58: 86~91, 1976 4L EHoOb 7~
VIERZIIE L DT o 7 —NMERGPEET B2, ETRGO—21%, UV, IR, =A A<
2 F AR IO R EOREN Sy v 7 e —-3-0- L2V FEAE IR, &
DEEED T 7V 2 v ThHDyr v 7 v —nE, 4 v F— L VEREMEEEEOMEEF L L
THBNTEY, RERTERBERC Y > CEOREEE 77V 2 vREEEkEET5
ZEDNHBENTH B, TRFEEABRICR T, ¥ V7 v — L 2R, 1 v F—n
R EEMOBAIAOEAL RIS, 1ppm O v F—AE#Y 5 2 7t & 21k
1075M~10""M DHEF CHEMGIER 2E Lice 7XF KHI B C ST, ¥ v 7 o v —
L LEERIEOMERHIM Uit LROEREEWTE, ¥ v 7 v —AnEEL D
HEEMEE R Lo

NOMURA, Kazutaka & MUTO, Kazuyoshi: Studies on the constituents of the
annual shoots of Larix leptolepis GORDON (I) Kaempferol-3~-0-glucoside in
the leaves during the growing season J. Jap. For. Soc. 58: 86~91, 1976
There are many phenolic compounds in the leaves of Larix leplolepis GORDON during
the growing season. One of the primary components was isolated and identified as
kaempferol-3-O-glucoside from the results of the UV, IR, Mass spectra, hydroly-
sis, and other tests. Kaempferol, the aglycone of the glucoside was known as a
co-factor of indoleacetic acid oxidase and the following results show that this
aglycone and the glucoside have physiological activities. In Awena straight growth
test, kaempferol and the glucoside showed growth inhibiting action at 1075M~
10~"M, when 1 ppm indoleacetic acid was added, while kaempferol and the gluco-
side had no effect without the addition of indoleacetic acid. In the water culture
of Avemna, kaempferol and the glucoside stimulated the growth of Awveng roots. In
the above experiments, kaempferol was more active than the glucoside.
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1L FHomwmd

WA A R L ER I 30 - DAPC IR (—20°C) CHRkE
L, ¥ L0kg) OREGHLTAX 7 — M EINLEE
DT AF— TR, F-1 RETIIE5ER (vig) ©
A% 7 —=AiIeCOCRERET C 24 K40 3 [EHH Lo
FHBEHET CBMG 2l o BE I ABH% 12N
HEEEC pH3 Wi, 38 (vv) OHEB=FA T3
@ L, Bifp= AR ET CEME L@ 0.50), =
OFEE=F % 0.31 O 12N BERT5EHHEL, %
DB 12N EE &Iz TE pH 3 gL, 1.21
D= —F N T 4B Lice D\WT=—F L #EO
KEWY 121 OFfp=g T3 EMBEL, =—F AT
BT S L O =5 L TR ERE R Y ke, SVAET
BiABIRE T CIRBEE Lic, SEIOERICR TR
D2DDT TV a VEDWTDIBELR TR ot

2. o HE

1) BFAZ2v=bTF3T 54—

== FARBBEEOTR 7 v <=+ 775 7 4 — 1T,
EEME LTr A8 (1002 vy vo) &V vEREHK (0H
8.2) A, BEIHE LCa~Fy v Btz F 1L DR
S THEHR L, H 7 A1% 3X55ecm DHOXHFEEL
Too Eifp= FATHEBMERIT Y B 5L (100 2y ¥ a
PAE) AV, 5X60cm DX F AT #-~F v B

=-1.
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=FADREAEET, FRp=FrOhEXE2 > L okE
Ui bl L,

2) R—=X—zu<wtr 57 4— (PPC) BIOHE

sue< b7 37 4— (TLC)

PPC i3 EEAHE No. 51 &, BEBEIEL LT
AVFwRI =N 28% TvESTHK: K/10:1: 1%
f#, TLC k) H5°A GFay (Merck) 2WEFE L,
BREBEIEL LCrr=yv: FioFi: FP/5:4:
1wV, BEHIL LTA v F— bt =—n
Uy eRE, BEECI-—=v .. =—Fr< vERE,
7 = 2 —AEAE I TESEE, ST VAL T
=R BT,

3) BIHRBIR AN b (UV), FRAEEIRAR2

o (IR), BESH Ms) & X OBELEE

UV 1zH3r 333 HERSREFEHA G, =& /7 —
AERTHIE L, &My 7 P RER T, IR 1% KBr 4
FlEEw X 9, HirModel-215 % L, Ms 13 B
RMS-4 Mass spectrometer, giSixMlABE G S EE
i MR-S-2 WA Ui, InBBLEIXRMIETH 5,

4) TR EERRR L O ks

TRIBRARIEEORE (DT b ol KFHEK
BT S HERREABOFETE LT D5 %
XE 3cm TROEEFVLABED D OZEY, Ev =1
I7BRTILIHZEDOREDHEREIR (100cc) & Akl
BRBRE TR 10 BRFORFPLOARE AN, T4 b
be AR AT (750 lux), 25°C 5 ARE Tho %

BT w v EHEY O LA

Separation of extractives of Larix leptolepis leaves

Leaves(4.0 Kg)
ground by homogenizer and extracted
with methyl alcohol 3 times for 24 hrs at
0°C in darkness

extracts

evaporated to dryness under reduced
pressure at 35~40°C, dissolved in
water and filtered

filtrate

acidified to pH 3.0 with 1/2 N HC1l
and partitioned with ethyl acetate

ethyl acetateifraction

partitioned with

1/2 N NaHCO3

1
water fraction

not used

NaHCO3 fraction
acidified to pH 3.0
with 1/2 N HC1l and
partitioned with ethyl

1
ethyl acetate fraction

not used

water fraction

ether
I 1
ethyl ether water fraction
soluble acid partitioned with _ °
fraction ethyl acetate
— 1
ethyl acetate
~ soluble acid

fraction

not used
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M-1 ERTEEDTHD, RfF 0.4~0.5 il Ch—
FYVLED LR AMREEFEAVR bR, 20
FRIBEYED 4 v F— 1B (JAA) 2B ERERT
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1 =THHL TLC ECRERfTinoTedd, ==V »
CEHCEOATEAEy FRFETLLO0, IAAH
L5 RFEDLDIEA DI binholc, ERSHIHED
£T7 57 Va VEDWT T RA R T T - 1o,
WTFhD 7 57 Ve VIR HREEER TR Dhich»
Too MEDZ & A AERICRWTIE TAA DEERHER
FTHZEIXTERP ST

2) FEfp= A RBEEEEE TLC EHED 7 = /7 —
VEWERRONEDT, HF62uve< S 57 4 —T
BH, SHERAic. TORBREER =1 100% THEH
XREEGOH 1.2 D7 = 7 —AEWERBLR,
UTF*0lBELFieotco 2D7 = 7 — M EWE (500
mg) ¥EEITG LI v LI FT 4 — (FF 4 2X30
cm, BERIE rwvwhkia: 2x7—-1/9:1) T4
L, TLC k Rf {HO—FT5 7527 va vEED XX
7 =i biEib el (% 80mg),

3) ZOLAYIEAMER, BLE 174~176C,
TV AA 7 > 2 VEBERE, ks, -V o v,
R Yy A-EBROSRINCEBET, IR X0t UV 2
N7 b (B2 OERENSLT IR —AOEEEE L
EFIh, Flo Ms A7 P ADEMEY — 72 286 Th'
BLABDL, TV vOSFEITLBEELLR
2o DWTHLEY (Tmg) & 5% W TIAKGEL,
KERBEDOT7 7Y 2 v (M 4mg) & InKGERERCS

—Rf
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Elongation of Avena
coleoptile sections

~10L
B-1 == 7 A TIEEME 7 - (RS
Avena straight growth test of ether soluble
acid fraction of Larix leptolepis leaves

Solvent. isopropanol: ammonia: water/10:1:1
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ML, 77V av b EROBRETRole 77V 2w
WPTVEAL T > =AW, HLEE, <7 A VY AR
BR D& RSB iE, Bhfs 275~280°C (4MR) ©, UV &
N7 P AFE-B WRTERBD THB, AV 7 PRHE
BE ST DAY UL, 7R VOKEEMN 3, 5,

7, 4 fIEHBHZEERLTED(3), 7270 =2 Vig,

3, 5, 7, 4'-tetrahydroxyflavone “CH H¥» v 7 . & —
A (1) EEEIhOT, EREDHBERGhotcd
5, IR, UV, Ms D& A2 b v, Fim, $IOTLC
O Rf EnELTC—FK Ll (BEEE tr=v: ¥
B FE/5:4: D), DEoz &bz OREHK
DTV AL, rvTer—A LREE L I
PPC & X 08 TLC 1wk, D-ZFr=z—AL Rf fEa
s=aw—% L (BEEGEE PPC Eig=v1: ¥ v
K/8:2:1, FTrII/—nA: ¥V Py Kk/10:3:3 TLC
_vEy: B Ax/7—A/1:1:3), I D-rr=
— A LME LT, BEREOKEEMBIC DWW, BES

"D UV A7 P ARENT, BETAIayaRIOY

BTV =27 A+ERENO YT P B3R DT &b
SLEMEEZh, ERMAGBEDr v 7 2w —L DL
ERW Amg THHLTAMLELT 7Y = v ik
1:1 &BEbhik ZZTTTRREENTNB 7 v 7
2B —=N-3-0-FAaY DT eF—t &, MWKEEEE-
YYDV TAE LS LA LAY T 2T — + LOE
B Tiotcb o b, IR, UV, Fig (221~223°C)
BILO TLC ko Rf e —F Ui (BB
Pr=v: FieFr: FER/S 401, 7w vl ar
BEER/95:5)0 LI EDZ Eb R{ILEMEY v 7 = v —
A=3-0-7r 2w ¥ (I) LAEShio FORBELT
Mo ELBhTHb,

HO
oH
OR
OH o

[,R=H
I,R=Glucose
4) FVT v —ABIOr T v —A-3-0-7
2V FIR 7 SHHERRICRT, [AA BRMOBA
1% 107M~10""M DREFEN CHEED 5 il ofE
#=-2. 7.7 —rEEEED UV A7 b
UV spectra of phenolic glucoside

Absorption maxima 2 max in nm

in EtOH 354, 303 (sh), 267

+0.1x NaOH 414, 331, 276

+NaOAc 356, 304, 269

+Al1Cl, 348, 304, 272, 229 (sh)
+AICI;-HCL 396, 348, 304, 276, 231 (sh)
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%3 7709zvd UV 22
UV spectra of aglycone
Absorption maxima 2 max in nm
in EtOH 364, 324, 297 (sh), 267
+0.1N NaOH 414, 322, 277
+NaOAc 372, 315, 269
+AICl, 430, 350, 340 (sh), 270
+AICI;-HCI 430, 350, 340 (sh), 270
4] D/u OO
S glucoside
>6
<=
5 g -50t
5
=2 kaempferol
el
oS 10 10 10 ™M
Concentration
X-2. lppm IAA trvzom—, ¥ V7w

—n-8-0-7"v 2 ¥ FiEIEF T D 7 - HhERAR
Effects of kaempferol and kaempferol-3-O-
glucoside with TAA (1ppm) upon the growth
of Awena coleoptile sections

FILE 5o RE7eh oo LML, 1ppm O TAA &
107M~10""M D FRFHOERFIT BTk, TAA,
lppm BEADOLDE L bRTT7TF0pEYIHL, %
OMEIERTEENIRES BB EHRI Y, i,
TV 2 vAVEICEEAL D EGIEERER L
) (E"z)o

EFher V7 2w — N FOEBEAOBRT R TK
HBIE LB TNFBEOSGHAEZ R LD MFE-4 &
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#E5 ThHhhHo CORILRThOREFRFTE T
10 A 7R+ DIEOBEEEHLL T W55, ZOERL
FWCEE 6om U EOBRHFEEC LTAS & (B
6 cm Ll EDBO AT R LK), BADYr V7 v —
AEBERNTE2 VR —ARN8K, UTrvrz.w
— VIEEEH 1077, 1075, 107°M LinB ot T 11, 18,
20 AL FOBENEM LT BT Ealbh b, Fidk-
5 OEMEGAECE TS 6cm Ll EOBOREIL = v
b — ST A, FREEERIREESS 1078, 1075, 107t Fin
BEONT 10, 14, 14 KEHTHTOTHHHELDR
BB LT b, 20 Lty v 7 v —i, B
EBBENF L I B LREEASRL, LrdEhE
NOBPEERNTr v - v — AR Y ) L ECHE
WEEIERZRTC EEFEHL LT 5,

v = £

HIwVEPRDT IR A4 FOBEIL NIEMANN B
KLY ITTRATbRTRY(G), rvZzw—n, &
NeFV, A VFARFY, VI vFEF v OREE
DOHEE, AENBEINTHB, FEEFRS 3L,
HF=IHERD T A 4 VEEAD S S, THRS L
Bbha3EowBELTCWER, 1008 %y v
2B=A=3-0-FAa Y FLRAEB LT 5, SDX5KC
NI VHEFRDOT o 7 —AWESD D B, EESES
V7 awr—A-3-0-FN a2 FChHBHT L B#’I;"CL*
BN, VT v —NIEPRCIRL GHTH 7 IR
4 FO—FT, KAEDCEWTHHE X OE:LOH
HWBEEOIIE % B Do BT T8 A4 FALEMITRA

F-d rV7aw—AOT7FRERIETEE KR
Effect of kaempferol upon the growth of Avena roots (Length of
Avena roots after 5 day water culture at 25°C)

Root length (cm) 6~10
\ 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~8 9~10 Total o)
Concentration

Om (Control) 4 11 6 .7 7 13 8 0 0 0 56 8

10-7m 2 8 5 8 10 9 9 1 0 1 53 11
10-6m 3 5 7 4 1 12 6 0 0 55 18
1075 3 11 5 1 5 10 12 6 0 2 55 20
£5 rvZzuv—1-3-0-21ra2vFO7rRCkiETEE (K
Effect of kaempferol-3-O-glucoside upon the growth of Avena roots
(Length of Avena roots after 5 day water culture at 25°C)
Root length (cm) 6~10
0~k 1~2 2~3 3~4 4~5 5~6 6~T7 7~8 8~9 9~10 Total Total
Concentration o
0™ (Control) 4 4 12 6 10 12 5 1 1 0 55 o7
10-8m 3 7 9 . 6 8 7 7 2 1 0 50 10
10-5M 9 5 .12 2 4 10 8 4 1 1 |56 14
10-4m 5 13 10 1 4 12 8 6 0 0 59 14
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DIFFTHE 5 BT, EW S5 H%¥ (chemo-
taxonomy) D REIM B DPENIRER TV 5,
7R/ A FPOLEBERCELOL, BEIRELA
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AL TwB, Fl7XrHEABCR T,
TAA RCIEE L SHRIEREZR L0532, 72770 =
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3, RFEBIOTFERFO [AA BMEERO B 22k
L, BEIOTERRD IAA BESED, F0EEE
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TAASRIM OB LI A DIMHIIEA R RS fah oo &
M, CHSDIAYNT TAA BENEN L XIXEEA
EXDERA%ZRERVIDEEZBNRD, ThbD(LE
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