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BRI TNETHT IV EFERFOT o 7 — VR
SOEBERYPALMCT S0, EEHOER LI O4E
BRI O MEL BT OWTRSBREER T, WHER
1% kaempferol-3-0O-glucosidep’, # 3t iteriodictyol,

J. Jap. For. Soc.

N7V EFERORACET BHE (V)
ERYOEEFOT7 = / —LERS™

5 N - &

Fi—&: W77 VUFERORACEHTEAR(V) £RBOEXEFOT =/ —LHE
B4 B#EE 59: 372~381, 1977 A RO 197646 519, 20RCERE Lo B &EE D
G Y MEARNL6EO T IR A FILAYEEEEL, Thba IR, UV, MS, NMR %
DEEERONT, KSR, HEROTE L O Bh b kaempferol-3-O-glucoside (1),
kaempferol-3~0O-galactoside (1), kaempferol-3-0-p-coumaroylglucoside (Ir), iso-
rhamnetin-3-O-glucoside (V), taxifolin-3’-0O-glucoside (), catechin (1) &FZEL
oo EBRTIFVav 752y g v eriodictyol(VI), taxifolin(Vi), epiafzelechin
() 2% BLHERT T 7 o v OIKGEYHEC quercetin(X) DT B L% TLC L
“CHEZR Uico kaempferol-3-O-glucoside o€ TAA oxidase ¢ co-factor & ULCDIE
F% B 5inie T A%, kaempferol-8-O-glucoside } TAA 03 5 =Y HEEBOEB LR
TR E 2 87, kaempferol-3-0-glucoside (IEBECHOLERX BE LY, B
Eo IAA 3R0EREZRE LD, Ho& ) LcERIEDRR, 51, catechin &
taxifolin W oWTC, » 5 <Y TRl MEERO I LA 81 2 REHEEFHALHERL
7o, RBHEEBFRAEE L BD bR o0

NOMURA, Kazutaka: Studies on the constituents of the annual shoots of Larix
leptolepis GORDON (V) Phenolic compounds in the stems and leaves during
the growing season J. Jap. For.Soc. 59: 372~381, 1977 Six flavonoid com-
pounds were isolated from the annual shoots of 5-year-old L. leptolepis collected
on June 19 and 20, 1976, during the growing season, the compounds were identified
as kaempferol-3-O-glucoside (II), kaempfetol-3-O-galactoside (W), kaempferol-3-

O-p-coumaroylglucoside (IL), isorhamnetin-3-O-glucoside (V), taxifolin-3'-0-

glucoside (IV), catechin (I), respectively, on the basis of the results of IR, UV,
MS, NMR spectra, acid hydrolysis, preparation of derivatives and so forth. Fur-
thermore, eriodictyol (VI), taxifolin (W), epiafzelechin (X) were determined in
the aglycone fraction, and quercetin (X) was determined in the hydrolysis prod-
ucts of glycoside fraction by TLC. The effects of kaempferol-3-O-glucoside and
IAA upon the growth of the roots of the seedlings of L. leptolepis were investi-
gated to clarify the function of kaempferol-3-O-glucoside as a co-factor of IAA
oxidase. It was not prove that kaempferol-3-O-glucoside acted as a co-factor of
TAA oxidase because TAA stimulated the growth of the roots in high concentration
while kaempferol-3-O-glucoside stimulated the growth of the roots in low concen-
tration. The effects of catechin and taxifolin upon the cuttings of the hypocotyles and
the annual shoots of L.leptolepis as possible rooting inhibitor were studied, but

~ no inhibition of rooting was observed with these substances in any respect.

I & £ & (=

59(10) 77

taxifolin, epiafzelechin, catechin 2VEFET Bz &%

B B L (18, 19), ¥ - kaempferol-3-O-glucoside &

catechin i DWW CILEHN I B LY, £ L THOK
B W T BB a2 RN TE e (20), L LEED
ChETCOERCROTREHECE R - TbEW I
BARONIDT, SEFICERAOMUFLELFD 7 =

* COBELI977FE4 A, F B EEANREEARATREL,
This paper was presented at the 88th annual meeting of the Japanese Forestry Society, April, 1977, Kyoto.
Rl (3 N0 Fac. of Agr., Hokkaido Univ.,, Sapporo 060
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7 = WHEBSRO W THRBE R TR ot EBRIADLD
e oEBERRHRE T % 720 kaempferol-3-0-
glucoside DO WTIE B F =Y HEDOBOERCRITT
8%, ¥ 7o catechin & taxifolin COWTIEATF <Y
LR BT 5 HBBHEFRC OV TERETR oD
TZZR#ET %o

1T EBHESLUHE

1L #

AEBREWTT = 7 —MERGORBCHE VIS Z
< v MEE T, RO ERERAEMOK 50 &
D 5EED DT <Y OBMEDEIND, 1976 F 6 A19,
20 HiCiREE L —20°C CRAEF Lico IR L TIRZEE
o5 il EREE Vi,

2. AMAEEIUNTHES

£SO EER BB R PRECH Wz TLC,PPC 0
SUERIVEERGREZNRIS~20) LA L THS
7%, PPC O EBABENI A BIBE OB (AA), n-7 X/
— EEER K311 1(BAW), Bifg=F i ¥ )Y
v iKk/8:2:1(EPW), n-F&x/—n: YV 1K
/10 :3: 3(BPW) &%, TLC DREFIAEL L TRt v
=V ¥FpeF 0 ¥ 5 41 1(TEF), Biif=51:

TV 1K 10

10 : 1(EAW), Eff=s1 : 251
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=FLr bV FEEIK15:183:1: 1 (EMFW) 4%
H\ico EROOGHCHE VI T A2 F T 4
—DEEIT Y BN (100~2002 v ¥ o), BEKEALE
— A=A (100~200 2 » & ), AV 73 FC-200 T, %
T U 7e S AT BB BT (18~20) L A TH %o

C 3. B IUTEE

LEHDORE S L OSEIRN-1 @R Ui, BB (4.0
kg)h 2 % 7 — A (4]) FCREDF AP —TCHHL, X
btz &7 —A 200 &Nk, AEEF(0°C)I 24 Bk
BLMH U, ZomiEiER 3E VB L, MK
IERRIEE T CIBMEE L, 4] oBEKkCBE e
oo BBRIIGARER=F (6)) T3EB IO n-7
%7 = (60)C 3 EFRIH Lico B ER BRI
ET Ol RRZE L, =71l (16.32) B
IO n-7 & 7 — e (15.0g) %157,

EEER = AR Y B A T 4 (450g, 4.5X60
cm) DR, n-~FFV Bz FLOHRMN 7301
), 5:5(1.50), 4:6 (1), 3:7 1D, 2:8 1D oK
ECIRKER L, 203 100% OB =51 THEH L
Too BHBIZEFRTHIEMGL, 757> av 1 (BHEK
4.51, INE3.5g), I (FEHIK2 51, IRE5.0g), IGA
Hiyg 41, INE2.72) #187,

75 27vavIXv I BFrakFa (50g, 3.5x50

Annual Shoots(4.0 kg)
lextracted with
cold MeOH (x3)

Insol.

sol.

levaporated to dryness
suspended in water and
partitioned with EtOAc (x3)

SoT. Insol.
evaporated to dryness partitioned with
(16.3 g) n-BuOH (x3)
silica gel Insol. Sol.
column Tevaporated to
chromatog. dryness(15.0 g}
- : silica gel
F;igtion I Fraqtion II Fraction III column
silica gel silica gel silica gel chromatog.
column column column EtOAc
chromatog. chromatog. chromatog. polyamide
n-Hexane: EtOAc EtOAc column
EtOAc comp.III(3g) residue chromatog.
comp.I residue polyamide EtOH:H,0
(250mg}  eriodictyol column ot .
comp.II taxifolin chromatog. comp.IV) géf u%fIQV
(20mg) epiafzelechin EtOAc: (200 mg andpéthe;s
catechin H,O0 I .
comp.II comp. IV residue comp.IIT mixture of
2§dwgghers (300mg} cellose (30mg) comp.III
column comp.VI and others
chromatog. (15mg}
EtOAc
comp,V mixture of
(25mg) comp.IIL
comp.V
and others
K-1. &7~y SELRFED D55

Separation of extractives of the annual shoots of L. leptolepis
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)T, -~y L EERmF A5 1 5(10) 131 7(1D)
OEECHER L, BHE 100ml o 5B L, 0
BR No 7~12X h EEEREDHE, LA T (250mg) %
Bic, mp 176~178°C (K, &hkf)o TLC Rf (TEF)
0.34, PeCly: g, IRymanem™: 3,350, 2,930, 1,625,
1,520, UVAECHnm: 280, 232 (sh); AELOH-NaOH,.,.

292, 248 (sh), % 7=No, 15~17 I b Bfa ik f b4, 1L
AT (20me) wBlc, mp 274~276 (BEfh =1, ks

), TLC Rf(TEF) 0.16, Rf(EMFW) 0.84, FeCl,:
KBr

PR, Mg-HCL: &3, IRyvmaxem™: 3,470, 3,275,
1,685, 1,658, 1,633, 1,610, 1,508, UVAE:OHnm:
EtOH-NaOH

360 (sh), 316, 296 (sh), 267, 226 (sh); AL
nm: 380, 314 (sh), 277, 232 (sh); AELQE-AlClpy
400, 324(sh), 307, 277, 229(sh); ADLQH-AICI-HOl, .,
398, 322 (sh), 306, 277, 228 (sh); ALOHNeOAcy,.
357, 313, 277; AmofrNeOAe-HBO, . 370 (sh), 315,
299(sh), 270, MS: m/e 286(M-308, base ion),
797y aVvERY Y AFA T 5 (100g, 4X60cm)
CEEE = F v TEH L, 100ml 3058 L7, No. 9~16
OBEEBEEHEARET 5 L X D EEES, Law
I (3.0g) % 8%, mp 175~180°C, TLC Rf(EAW)0. 55,
PPC Rf(15% AA)0.66, Rf (BAW)0.57, IRVEELcm~1:
3,450, 3,160, 2,910, 1,660, 1,610, 1,510, UVAEQH
nm: 353, 330 (sh), 267; AEENeOHnm: 414, 330,
277, ATSOH-AICLy, . 398 348, 304, 276; ALIOH-AL0L-HCI
nm: 398, 348, 304, 277; AnrNeOAenm . 375 304,
276; JELOE-NaOAc-HBOsy, ). 356 304 (sh), 268
LAY UL EHN UEBEXEET CRE® (& 1.5
g), RV7 3 FpFa (30g, 3.5%30cm) T 20, 20,
35, 40% =27 =14 200ml L X O50% =27 —n
500ml THEH Lo BHIEITHZRIEREL, 3B5% =%
7 —= VOB bEEME, LAWY (300me) & B,
ViZEDHBy ) B AN T A CRERESL, 4@B5EEY
B o TRERLE RATCA D) Lisd o fz, TLC Rf (EA
W) 0.59, Rf(TEF) 0.07, FeCly: #r¥ks, Mg-HCI:
Spspen, Molish: [BIE, IRvmacm~—t: 3,400, 2,930,
2,860, 1,648, 1,520, UV A55Xnm: 834 (sh), 290;
JEIOH-NeOH . 305 p46; FEIOH-AICL, . 377 315

280 (sh); Amae A1 HOnm: 380, 312, 278 (sh);

Ao Ne0Aym: 329, 296(sh), 253(sh); Amax OAT

HsBOspm: 327 (sh), 291, ¥7=K V7 3 FATF AD 40,
50% =& 7 — VEHRGERREE LEEKHE (1.0g) %
B, FO5H200mg v rvw—AHhF s (8g, 1.5
x30em) b, Felg=F L CHBH L, BHE 20
ml o5 L, No 2 DEHEEZEBHEEKETS -2

J. Jap. For. Soc. 59(10)’77
I EESPRER, L&V (25mg) %18 fcomp 215~
218°C, TLC Rf(EAW)0.50, PPC Rf(6%AA)0. 23,
FeCly: Efta, Mg-HCl: 3%, Molish: B, IR
yEBr cm~1: 3,530, 3,350, 2,925,. 2,880, 1,650, 1,600,
1,512, UV A5 nm: 357, 303 (sh), 266 (sh), 257;
AN %am: 416, 330, 275; Amar *'nm: 404,
362, 302, 273; Amax 9" "%nm: 402, 356, 301,
271; ABWOH-NaOAc, . 357, 392, 270; JLIQH-NaOAc-H:BO:
nm: 356, 310(sh), 267,

792y a v Y IFEA ST A (80g, 3.0X60
cm) L5 L, Bif= A CEE L, BH T 100ml
TOSTL, BHERKETA LI No.8~20 b
IR % X0 PPC Lo Rf E2ML&M T v —BT 5 E e
WREEE (30mg) %, No. 21~23 L b ZEshh ks, (L&
W (15mg) # 784, mp 265~266°C, PPC Rf (BAW)
0.29, FeCly: Reigfa, Mg-HCl: %R, Molish: BBk,
IRVEEL em—1: 3,450, 3,150, 2,960, 1,670, 1,660, 1,610,
1,500, UVAE G nm: 353, 299(sh), 267; ALLQH-NaOH
nm: 411, 329, 277, 231 (sh); Amax *'“nm: 400,
349, 304, 275, 232 (sh); ASLQH-AICL-HCL,.. o0
349, 303, 275, 233(sh); ASOR-NaOAenn . 375, 305,
276; ALLQH-NaOAe-HsBOs, . 356 301(sh), 267,

N-T R —ANTBEHEONTHRABELZEBE YT &%
AT aY o By R aics, L&YY (200mg) %
BEELIDOHRT, R EOBER Lih ol

4. HBEAYMOMKSESLUHFEFORE

LEYHT 2mg % 1% KERLES D v A¥K 0.2ml
T, BIEE LFEERRL, oKk s@EETizolce K
J5% 0. 1ml © 5 ZEERA %, ZORKE TLC LT
RKlicko b, FeCly (5% * %7 —VHRK) TEETS
ZoDAEy PR bW, O &Olikaempferol-3-0-

~glucoside & RfF{H(EAW, 0.55; TEF, 0.10; EMFW,

0.59) N—FKL, OO & DITERD p-coumaric acid
& Rf{# (TEF, 0.51; EMFW, 0.93) #—% Lo X
LIfbAH T 2mg % 5 % FiEk 0.2ml G, HFE1L
RN LERInAR DB Lick b, 727V av e LTL
TLC | kaempferol (Rf: TEF, 0.49; EMFW, 0.96)
& p-coumaric acid 23, X LTk PPC |k D-glucose
(Rf: EPW, 0.15; BPW, 0.25) mfsIhic,
&L 15mg & 4EKEE: (0.2ml) L'y v (0.2
ml) FhC—BRIKBE LT 25 b Ui, RIGKTH, &
ARPEHEALTH LicAaiiE (12mg) 28k, 20
BRHETH T BHERE S ® b oTep, TLC E
TRHOEDDAKy PR LI (Rf TEF 0.47), NMR
(in CDClg)g(ppm): 2.02 (6H, s, DAcx2, glucose),
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2.13 (3H,s,0Acx1, glucose), 2.22 (83H,s,0Acx1,
p-coumaric acid), 2.34(6H,s,0Acx2, kaempferol),
2.46(3H,s, OAcx1, kaempferol), 4.0~5.7(7H, m,
glucosyl residue), 6. 27(1H, d, J=16. 0 Hz, p-coumaric
acid «-H), 6.82(1H,d, J=2.2Hz, kaempferol 6-H),
7.14(2H,d, J=8.0Hz, p-coumaric acid 3"/, 5''-H),
7.21 (2H,d, J=9.0Hz, kaempferol 3',5'-H), 7.29
overlapped CHCI; signal(1H, d, J=2.2 Hz, kaempfe-
rol 8-H), 7.54 (2H,d, J=8.0Hz,
2!,6''-H), 7.56(1H,d, J=16.0Hz, p-coumaric acid
p-H), 8.05(2H,d, J=9.0Hz, kaempferol 2/,6'-H),

LAY 20mg % 5 %Ki 2ml BT, BB 2 BRI
B LRI B Lico RIGHTH 8ml oK %Nk,
10ml =—F A C3EMHHL, FHHEEY R VRETHK
BRELEAEREOT7 7Y 2v (Tmg) ®F, mp
238~240°C (&M R, 2 % 7 —a), TLC Rf(TEF)0.42,
FeCly: sk, Mg-HCL: ##, IRvigaxem™: 3,450,
3,200, 1,620, 1,600, 1,480, UVyEiofnm: 333 (sh),
201; AELOH-NeOHp, . 331 948; AELOH-AlCL,n,. 382,
314, 279 (sh); ADIQE-AICL-HCL . 380, 313; Amae
NaOAenm: 330, 291(sh), 253 (sh), ADIOR NaOAe-HBO:
nm: 334 (sh), 292, ¥ 7fcm=—F AdHHE O BEITEGE
# PPC#% i\ C D-glucose D AR TER Lic (Rf BPW,
0.25),

&4V 30mg % M/KEEE (0.3ml) Ly v (0.3
ml) R C—BRHEB LT v F b Lico RIGKRTHERKX
FREEA L, & Ul B BIbB A2 I8, kA & 7 = X b
BREL, EasbRE (16mg) %%, mp 105~110°C,
NMR (in CDCl3)5(ppm): 2.00 (3H,s, OAcx1), 2.05
(9H,s, 0Acx3), 2.10 (3H,s, OAcx1), 2.29 (3H,s,
OAcx1), 2.32 (3H, s, OAcx1), 2.38 (3H,s, OAcx
1), 4.15~5.35(7H, m, glucosyl residue), 5.41(2H,
d,J=12.0Hz, 3-H), 5.74 (2H,d, J=12.0Hz, 2-H),
6.61(1H,d, J=2.2Hz,6-H), 6.78(1H,d, J=2.2Hz, 8-
H), 7.12(2H,s,5,6'-H), 7.18(1H,s,2'-H),

b5 100mg % 25ml @ 15% REAKEF + UV v &
FCBIA EARRERL, Bhlico RIBKR TEKRS
L, £ UREB2ENL, Bk CHEEY AR R
by, BOOIWBY (385me) ¥ &k, TLC Rf(EAW)
0.58, Rf(TEF) 0.11, FeCly: psig, UVAEHnm:
370, 327 (sh), 296, 268 (sh), 253; Ahor *OHpm
498, 327, 282 (sh), 255 (sh); Anoi-A0hym: 495,
350, 306(sh), 262; ALOR A HOl, . 425 351, 306
(sh), 261; ASiOHNaOAc . 391, 323, 273, 257;
AEtOH-NaOAe-HsBOs, ). 379 302(sh), 268, 253,

p-coumaric acid
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LEOLAYVE LY Smg % 1ml 0 5 % BBk T
Wb 1 ERRTE LB SR Lico RIGK THEEEL,
& Ul bB s ey E Cme) # 8 7, TLC Rf(TE
F) 0.45, FeCly: R, UVAEO¥nm:. 376, 303(sh),
273 (sh), 256; AbonN2OH;m: 322, 252 (sh); xEm‘gP'
AlClip: 437, 353, 305(sh), 268; ALIOf-AlCI-HOL,
427, 359, 304 (sh), 263; ALOHNaOAchn. 399 303
(sh), 262; AYOH-NaOAc-H:BOsn.. 386 327, 274(sh),
256, -

1b&4 V 3mg % 0.3ml © 5 % HREE = C il R EEE N
KRR Utco ISR T HIE L, HEEBEE, TLC
Rf (TEF) 0.48, FeCly: g, UVAEOH: 371, 332
(sh), 303 (sh), 256; AELSENeOHnm: 424, 373 (sh),
326, 255 (sh); AmarACLnm: 430, 357, 303 (sh),
263; ATIOH-AICL-HCL, . 430, 357, 302 (shy, 262;
AEIOH-NaOAch . 380, 325, 304, 258; ALtOH-NaOAe-
HsBOsnm: 373, 327 (sh); 306 (sh), 254, ¥7-RlE%x
PPC% A\ TH#HE L, D-glucose DEAERTER Lico Rf
(BPW) 0. 25,

L& 2mg L HLR & @k, 0.2ml 5 /ﬁ*@%flﬁéﬂn
KR, EEOTFY 2% Bi, TLC Rf (TEF)
0.49, Z7-BEMIL PPC % FI\ TR L, D-galactose 0
LR L, RF(BPW) 0.22,

5. kaempferol-3-O-glucoside ® 715 < Y g5#E D

ERCRETEE

mmﬁsﬂlakvzf»/mﬁﬁfzﬁﬁﬁabt
DIV BTHREAOAEDTCIBEL, RFH6H
1B 15 EXBmOTFIALEy bhDA— 3%
2 FA YR TARTOELZMAT, 6 AL 7AEC(2HT
&) BEFBROKHKEE) 52 EF Ik, 8 A5H
IDI0H 1B AETCE HZLICRUBEEHEy Fhicd
100ml o5 %, 10 A 25 HREMACH L, 11238 %
KROEENTELECEELCHABEYRD, E5, HE,
LT OAEE, REEYHEIE Lt MBI
kaempferol-3-O-glucoside® 10™*M, 3X10~%M, 10~M
LIAA @ 1078M, 107°M, 1070M 2 5%, fhic kD Zo
2 v b=V EKEHRT, FAEKDBICY DRy FEITY
& L“f\’:o

6. catechin, taxifolin OREHE=RBAOKT

TLADOHK E LT RHIB LT W EBbh b A%
RO 5 LD T~ OYEAR L REBT O TRy
BV e R ET TIEE, 19764E5 A 4 Hiew A S L v
KBEWC2EREE L7~ v ET2EE REERc
FEXR, 2~3cm KM 6 A b BREI% 2cm &
FALTEID & oo DWT cétechin, taxifolin @4
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HYOC. 25°C DIERSERIEE T T 24 B S L LI,
6 A16H " — 3 % . T4 b T LI LARC T
L% I UNY, ARRFHIARER A PERCEY
Foo AR TR MARAE RN 6 B 15 B 50 AD TAD
BED 40 5 6~8em O b DR HEL, 6cm T yh
B2t b O TH 3em 3 FIERTY, LR ERABROF
ECUEL & LA oo TR Ue X LERTEES0.5~1.5
e BRIREL, ZOEJITNER OBECHAI L T,
SLIEY 1T cateching1, 000, 100ppm, taxifolingd 500,
100 ppm, catechin 500ppm & taxifolin 250 ppm DR
EBWETEL, MMKOZD 2 v be — VR EET T,
TLMFABIL 1RSI0 20 AT, TRTCDORIED
T2EL VELETR olco FEFET TIRHE & MFE4ER
BERLRELNTH7OBED 8 140 & 110HD 10 A
SERYEY, RBLIEHE, B BERMEYETEL
oo ‘

Imr = & # R

1. HEEtamORE

{e&% 14 TLC Lo Rf {8, gk X 5 FHE5HN
&, FEE I B b BB Ue d-catechin L
Xh(19), IR, UV A2 b AR HB LI L 2 HTRT
DET—8L, It d-catechin LEE L,

&4 Wik FeCly, Mg-HClie X 586, UV offs
IO IR (9-2) BIF5 1,685(=AF A HEHR), 1,658,
1,633(F VA =13) 1,610, 1,508 CGFEER) DRI 7z &
MH7 IR A FORERET = = 7w SvEORE
BReD=AFTNEEZ DRI 1 %KEMEA Y Vv AR X
BRI FRCLE, kaempferol-3-O-glucoside & p-
coumaric acid 3 TLC FCrEE & h, F7-5 % BhEkic

Bp_ 3 L s

J. Jap. For. Soc. 59(10)’'77

X »EEINASfE 1 TLC, PPC |-¢ kaempferol, p-
coumaric acid, D-glucose PVEFA I Mo S DT &
b L% kaempferol-3-O-glucoside & p-coumaric acid
D=AFAEHEIN, BAMBEEOWTRT7 27—
@O NMR (K-3) iwB\WC Tz — 7 2T L EEN 3 [
Gy Tl =T RFAERAFEBSEbR B & LD
5, kaempferol-3-0O-glucoside DD KEEETH B &
Exzbhico £ & TATEXMEG,22,23) LB LIz &
ZHTRTCOKT—HKL, Th@ERis TLC ECHEL
ok T AL —F L, I it kaempferol-3-O-p-cou-
maroyl glucoside & [FE Lo

¥le7 927y a v 10EEY TLC(TEF) THEL,
eriodictyol (Rf 0.45), taxifolin(Rf 0.42), epiafzele-
chin(Rf 0.39), catechin (RS 0.34), {644 T (Rf 0. 16)
%ﬁ%% Lo

LWL 2 KT PPC 2 FAWCRERET S &, LaW
WV, VEDVEEATWeH, PPC Lo Rf {E, IR, UV &
TR WTITEENERIFE LT kaempferol-3-0-gluco-
side & X { —F L(18), Mitkaempferol-3-O-glucoside
& Ej% Lo

LEHVITERERE IR (-4, UVEDER I Y 7
IR 4 FORMEEKLHEE Sh, BIK S BTk taxi-
folin & D-glucose RB bhic, FRLOBEMBICD
Wik UV w5 AlCl; ¢ NaOAc HinlEo v 7 b
B, BIU' 75— 1D NMR(X-5) @B\\WT7 -
= N7 e AEM 3L, T2 — AT eF R
NEEFRELhACEnD 3 HA L4 wEEL bR
Too o TV EERLL quercetin FUEMFICHEL, UV
BUE LIcL A, R{LEWL kaemplerol D4 (18)
LIEE ey 7 MERRL, VB Ik s

6 7 g 9N B

(D B 0T E0 I

-2

B0 60 KO 120
&% 0 (kaempferol-3-O-p-coumaroylglucoside) @ IR A2 +

00 &0 &0

IR spectrum of compound It
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glucosyl 7H

ft

OAcx3

OAcx1

|
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|

“11

5

4

3

z ](S)Ppm,

&L (kaempferol-3-O-p-coumaroylglucoside) acetate ™ NMR 22 b

NMR spectrum of compound I acetate

4 5

6 7

8

3 W1t B I5

W0cHED W B0 2D
X-4.

180
&N (taxifolin-3'-O-glucoside) » IR 222 +

ORS00
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Mix TLC ko Rf fER XY UV A2 P AR BT
quercetin & 5E&l—FH Uiz, DLED T &b ViT taxi-
folin-3-O-glucoside & #E 3 h, HHE(6) (taxifolin-
3'-O-glucoside, UVAE O nm: 329 (sh), 292; ABOH-

KOHpm: 329,

AEtOH-KOH
max

253;

T(syppm O
t&% N (taxifolin-3'-O-glucoside) acetate ®» NMR A2 b

249; ABIOM-AICl, . 377, 314, 224
quercetin-3'-O-glucoside, UVAERHnm: 370, 325,

nm: 432, 325, 240 (sh); 4

EtOH-AICl3
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nm: 428, 352, 262) L LIz 2 A, W &taxifolin-
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3'-0O-glucoside @ IR A7 P APR—FKL, TV &
. taxifolin-3'-O~-glucoside DUV ¥ X O'V Bk & quer-
cetin-3'-O-glucoside ® UV A2 b A BIEHIELLL
TefliZ R Lo BEDz & X b {b&4 Wik taxifolin-3'-
O-glucoside ¢ RIE LTzo
{L&HVIREAEARE, UV, IR (K-6) £Xb 7 7%
7 A4 FORBEREHEE S hic, BBINKARE X v BLh
Fe7 7Y a v UVAR2 + A, 3'-methoxy 3,5,4'-
pentahydroxyflavoneC % % isorhamnetiniz 358 L (8),
% o3 PPC ¢ D-glucose & R ENR—FK Lo T
EORAEMBIOWTIRVO UV X 3t lEShiz
DT, BREOHKETI ol A IR, UV A2}
A5ELIE—F L, VIt isorhamnetin-3-O-glucoside
ERIE Lo '
{LEH LUV 227 b, EEERERETELESY

25 p 3 4 5
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MEe—33 52 &b, kaempferol OEIFEMR & HEE X
h, BIWASELIcEZ AT Y2y LTL kaem-
pferol 73, &L LTIt D-galactose 33 TLC, PPC kT
FERA I NI DT &2 D I % kaempferol-3-O-ga-
lactoside EHEE SN, M E DO E T oc L& AIR
(&-7), UV A2 b AL —FL, i kaem-
pferol-3-O-galactoside & [Fl%E Lf;o

¥ g7y YIRLILAYT, VORELEEL
TBRECOWT, ZEKRS Z Mg TimAKkS@ELlicte
%, 727V a2 v E LT kaempferol, isorhamnetin D%
iC quercetin Y TLC FCHEEE X Mo

Db, £RHON T <Y UEERNDEREINIT =
7 =AM ERFR, catechin (1), kaempferol-
3-0-glucoside (1), kaempferol-3-O-galactoside (W),

kaempferol-3-0O-p-coumaroylglucoside (1), isorham-

6 78 9 101 1315

T Y

D B XD B0 2D

£

B0 WD 20 @0 80 &

X-6.  {tA4 vV (isorhamnetin-3-O-glucoside) » IR A2 +
IR spectrum of compound V
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&0
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X-7. . k&% (kaempferbl—B—O—gaiaétoside) D IR A2+
IR spectrum of compound W
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netin-3-O-glucoside(V),  taxifolin-3'-O-glucoside
(V) ERAERR, Fihftc quercetin(X), eriodictyol
(VI), taxifolin(Vl), epiafzelechin(IX) &M TLC
LCHR I, ARBRIC B W CEME, REDD Vi
TLC LCHER LILahoiEER-8 TR,

2. T /—LERSOEHIRE
kaempferol-3-O-glucoside & TAA DKEEW CAHIRHE
WY oloh 7~ Y RO EIMEMTHOLELFE-1
CRTo TOFRXRD L2 v b v — L EDEBEHILOL
HXOE LY EFERPNEL - TEY, Bl i
BT ERTERVE, ThThFUBEROMICETOZ%
BRLID, BEEOWTIHE G EDOE X Rbhiky
n, B4EER, EEBERT oW, kaempferol-3-0-
glucoside FLLOC IS\ CTRE D EVIE LERAE S 7
S THED, IAMBERE S WTIRECRENE /L5
DHTEFKRE L It oT B,

=1
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catechin, taxifolin® KK CAEHER I LT - TR
B MEEEORBRREE-2 LFE-3 Rl TR
BHO IR 87.56~02.5% LRIFTHY, HMEXMH

/R (R o
rmijfr{}W(m
HO R2 (1\7) R1_OH RZOglucose
) Ly 6 RN
505 R (VﬂD P{ RZ‘

(m) R=Oglucose RyH
(V) R= Oglucose R OCH3

R
Hozjljr<:% (VI) Re=Ogalactose
R (X) R= R=OH

(DR %P-COUmClroylglucose

M-8 AERH T YMEAREDOT IR 4 Pk
Ao
Structure of the flavonoid compounds in the
annual shoots of L.leptolepis during the grow-
ing season

kaempferol-3-O-glucoside & IAA D » 5 ~ v fEHIRDE RIS THE

Effects of kaempferol-3-O-glucoside and TAA upon the growth of the roots of L.lep tolepis seedlings

Length of Length of Fresh weight Fresh weight Dry weight Dry weight
Treatment stem (cm)  root (cm) of top (8) of root (8) of top (&) of root (g)
Control 14.4 34,2 0.85 1.01 0,39 0.47
kaempferol-3-O-glucoside 10-5M 16.5 36.7 1.10 1.47 0.54 0.70
kaempferol-3-O-glucoside 3x10-5m 17.1 35.2 1.30 1.43 0,61 0.70
kaempferol-3-O-glucoside 10-4M 15.1 37.6 0.99 1.37 0.43 0.63
IAA 1010y 16.3 35.9 1.12 1.40 0.55 0.64
IAA 10°M 15.8 38.4 1.18 1.49 0.53 0.71
IAA 10-8m 15.3 37.4 1.27 1.69 0.57 0.74
#-2. RFBTTREZBWTO I LRREK
A study of the cuttings of the hypocotyl of L.leptolepis seedling
- Number Number Number Length
Number Number Pefrcengz.ge of dead of dead  of callused Ii}’?;%g of roots
Treatment of of rooted o I:Ect’.o cuttings  cuttings cuttings or Tooteq Per rooted
: cuttings cuttings cuttings after without without P cruftm cutting
rooting rooting rooting g (cm)
Control 4 35 87.5 0 3 2 2.5 3.3
Catechin 100ppm 40 35 87.5 . 0 2 3 2.6 3.9
Catechin 1000ppm 40 35 87.5 3 5 0 2.5 3.8
Taxifolin 100ppm 40 ‘ 36 90.0 3 1 3 2.6 3.8
Taxifolin 500ppm 40 37 92.5 4 1 2 3.0 3.5
Catechin 500ppm
e b 40 14 92.5 2 1 2 2.9 3.5
#£-3. S FAEEARSFEEREYHVTO E LARER
A study of the cuttings of the annual shoot of 5-year-old L.leptolepis
Number Number Number Length
Number Number Pe:frceniézge of dead of dead  of callused ngu?OI())g of roots -
Treatment of of rooted ° uﬁ?? cuttings  cuttings cuttings ot Tooted DPer rooted
cuttings cuttings cutlings after without without P ft © cutting
&) rooting rooting rooting cutiing (cm)
Control 40 22 55.0 0 4 14 2.8 5.5
Catechin 100ppm 40 18 45.0 1 14 8 2.5 5.4
Catechin 1000ppm 40 19 47.5 0 8 13 1.9 6.0
Taxifolin 100ppm 40 32 80.0 2 2 6 2.5 5.0
Taxifolin 500ppm 40 20 50.0 0 8 12 2.6 5.4
Qatechin S00ppm 40 23 51.5 2 8 9 2.7 6.9

Taxifolin 250ppm
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TOERIZ LA LED bRt ¥FEERKOHEIL,
taxifolin 100 ppm I 36\ TETEVFERAT L,
%7z catechin 1,000 ppm X1z R\ CARBEEENRET

NE o TWAN, ThEACERHE D AD R

Vo T bO X LEORBRIMIIIEEA SN O
DDOFIRT, BRI b OB R b
slto BLED X 5 AR T catechin, taxifolin &
XA RBHBEFERIRED bk T,

IV % =

HFRVBDT = 7 — MERSCONTIIE E TS
DB B Y, L. leptolepis %Dl o ¥ taxi-
folin, aromadendrin, quercetin, kaempferol & 7%
THZERHELNIN(E), L. occidentalis DRffzs
5% dihydromyricetin, taxifolin, taxifolin-3'-O-glu-

coside, epigallocatechin, gallocatechin, epicatechin,

catechin, leucodelphinidin 2% PPC & X W BEER I T

W5 (1) %z L. leptolepis ¥t fzrpic i3 X Hic aroma-
dendrin (87) P, 30#HRICiY aromadendrin & taxifolin @
EBEtR (PD) DIFAET B T LRI T b, Eho 7
= 7 = MRS OWTIE, NIEMANN G < Y BO
£ oWT, PPC & UV 2HGTRELTE D (10~
17), kaempferol, isorhamnetin, quercetin, myricetin,
syringetin &0 £ FREH P L OS5  DILEYORET %
BEL TS,

KRERICI W CYEEROEREN LU, AZIhi
ILEWIMED 6O 7 F R 1 Vb&WThaRn, =
N BD 5 % kaempferol-3-O-glucoside, catechin, iso-
rhamnetin-3-0-glucosidei: &% $(78,19) & IR & (28)
Xy B, FAEIhTEY, ¥itaxifolin-3-0-glu-
coside & kaempferol-3-O-p-coumaroyl-glucoside 3
HERGERT (7) & NIEMANN (174, 16) \= X DREFR I T\
bo L LIEABLAERIE VTR, “hbbdWs
BRE L CHEL TR Y, #ESTHEIES (7 - T O taxi-
folin-3'-O-glucoside & kaempferol-3-0O-p-coumaroyl-
glucoside DRERIFZSEN DT THS EBbhD, %
7c kaempferol-3-O-galactoside DH T =Y BEH O
B, AERSEIIDTTH S,

Tl O L7 =/ — ARG OEBEROWTT
FRFBEALEHEINT O WA, E£Z114%E kaem-
pferol-3-0-glucoside 23, o (3,24,25) & D Bw
kT TAA oxidase d co-factor & LT © Tltk
W ERANTEN(18,20), LL, HEIBIELD
BRE LD, ZhbDfbEhribdLbEFRIET
TAA oxidase o co-factor % %\ (% inhibitor & LT

J. Jap. For. Soc. 59(10)°77
HMOBE LT it bk, ToELHIR
PR ENIED T B (D) o REBIC $\ T % kaempferol-
3-O-glucoside % 7% 7 = Y REMIBIC 5 % 14, (RIRE
TROLEER AT HEANE DI, BREDIAA
HIROEERRE LoD - X D LiciERITEbhi
oloe SHRITHHEIADBEELHRFELLY, chd
DILEHOMIENC B 5 5FE H b T 5L
T, ThbOEBIERAC DWW THRRT2LEN D B,

EBRINBEENF S TNDB 7 o 7 — VS OE
A& LT, i Bih b8 LR 1 % RIRHE
WEELTELOTEH R W LW ELND D, BA
@ENIXHL DBBESWT R Y2V IEF VI VvDEEY
T, MIEIBECLLESVIORRBR LI W ERE
L, BEEO IR/ F-O0WT, BH@IE» 7 <YeD
WCEY=2VEERDHOHDOIBBE LI W BT
5o LB LEAZERERNTCRZ v avoliEmE L Ih
T\ 5 (7) catechin, taxifolind HEBERE 252, L
2hELEOERPBE LTVt ik by, HE
TFRILE o {BDbhiahotco 2O EMLBRY =
YIRFIBREEE R LIS & s, i
R ESZDOERAENRIBVLOLEBbR, #F<=YC
BUWCHEBRELERCOWTLS bIRMoBRYE S
HRERHD EBbN5,

AFERTIR OBy, TIHER RV ltiE
KEBFMERFHEHEREEREL, S LROKHE
CDOWTEEIREY Ve 2 W e APFRR 0 KT CE
K, Ficquercetin OERFHE LT B s loAF
FEMAMLFHRETA BERE L,
glucoside DEFHE LTS S eHABERSEE
LFBMBREFHEFR ER, kaempferol Eligfk
OB E L - T W E RER T R SRS 4
HEHED SEMEK, kaempferol-3-O-p-coumaroyl-
glucoside VIV UMEHE - T KE ol d I v &
Utrecht k2@ Dr. G. J. NIEMANN O &G BLE L -

F%o

isorhamnetin-3-0-
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