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IWASHINA, Tsukasa*: The Flavonoids in the Family Orchidaceae: Contribution to Flower
Colours and Distribution

SR 1HTT (BHE1982) & 27 (Stewart and Griffiths 1995) & &, 5V IiEZEN
PEEb0WbNTVAHEEET ZRERRTH B, BELMFICHML, T OIERIREDZHEE
R & THED & S SIS S RCRERO & 5 BRI AR e BERBICEIGL TEY,
WMROPTHROELL TVWAIEBEHO—2TH b, HIIZKO w0 BRE ERMENEY & O
FHEELOREE L TOTEOEDOLHEMEICBE L TRRANEbDOMH 5, —HTZDOIEEITD
WThhIEYOERND B, 7 vEHELT, £ ofpoftticlbstRIELLTT Vb
v 7=vT#% (Timberlake and Bridle 1975, 5% « 721988), LA LA S5 H, J vFH#E
YIEEEE L CHRYD CEERMBICH D RN, FRCEENET Y Y T=vdMALT7 FF
J 4 FALSYIOFEIZIZEAEBIN TV D - o, T4, FICEERE L TRESh 2@ Z
BMc 7 SR/ A FDI L, TV YT =YW TROEE - BENTObNE XS Icid-7 (L
721996, Strack et al. 198975 &), T idEEMAs o=~ 757 4+ — (HPLC) RSS2
~2 hV (NMR), BEZ <27 bV (MS) K EDHFHEEBOFKEILL > T, LDEDILEMDD
o, &0 EMEEEOLAYORIENTREICE > 2BEHKEV, Lrl, ThTbDERE
boTH1FTTUEE WO ABORKICHNRTEEENE 75K/ 4 FPSHE TS MIT
1o 7RI E 720780,

KA TR, SIS VEHEMD SHBESh 7 5K/ 4 FEFIEL, chsoftaheit
Be OREA RN S I TR, 75K 4 FEEEE L5 YREYOLFRFERIRRE S
BFETHERT B0

SURMEMICEENE 7SR/ 4 FOESE

Table 1 I3EETIcs vRIT7 58/ 4 PG snE RES N7 58/ 1 F O,
AYEEX N7 REMIEREL, B OEEES NI XERER L, HEETICS YRITT7 3R/ 4 FA%R
12, H5VREMAMICEREESNEYRIEFEEOMBRY, 2E290EHTHLZ, 7I K/ A FD
152 LTRT Y NV T = VAEEICEZ L DL OMESNTVE, INH6DELE, TV
RSN L WIEAEA R 3B VIt s OB THES NI D TH S, TOMI,
IS5E )=, T5EY, C-7 ) av T I RIICMAT, PBOEYM» ST 5N v, Vi
FmosE/, =, FoTvibvyT=y, FRICABRATREBDCENLET Vv T =Vv-7 75
R —vESEsREshTws (Fig. 1), UL, 1V 75Ky, 75,7373, 4-UF =),
vy sy, HEHORBICEETCHIA NI VR —0 Y iZEDET A5 VEEYID O BHE
ENTVEV, BB, FHY YW O0OEY» SMESNTVEY, 758/ 4 F8 G
CoC 2EABHKELTVADIKLT, £4 v+ vid CeC-CoBEREHRTHD, 778/ 4

ERTRAEEAE SUEHRERE e v ¥ —  FkEERMEYE. Tsukuba Botanical Garden, National Science
Museum, Tsukuba, 305.
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FTRIEWA, HEEHRER 7 5K 4 FEEBICEE L TV a{L&WETH 5 DT, Table 1
A 7co 7 7K 7 A KOS5 B S N REMIER AL B IEBII BN E <, Z DT, Williams
(1979) 2% OFEDED O HEERE L 12 MERH 21300 T, RECE,IGEIESETT 5K/
A FEHRESNTVEYL, TNEPRVIEOBEDBETOAMNERT 5K/ 4 FASFEN TS
TehoThA A ERbN 3,

75K/ A NS ETHAMNICEHD Nitella J& THR RSN TW3S (Markham and Porter 1969)
DA 3 —ic @SB Lo mEy» 5K &S hTWw 3 (Markham 1988, Niemann 1988,
Giannasi 1988, Williams and Harborne 1988), #Fic > 0, #FHiM B X O FREY) < 13 fE v 1
KROLABESNTVE LB ZEBE#RTH S, Lizhi-T, SviElE®TbLa Y 5 VB
(Lecanorchis) D{RD X 5 I EERFE LMY TRARINT VA H 225, 13EA SO
VIOTEREICRBEET 2LEEZONE, bbb ET, bTH30050RET LAHREST VD
3, 7R/ ANPEELBTVEVI XD S LA, 5 VRThTE DFABEIMENRL I TV
IO THBEEZEZOLND,

7%, Table 1 TFEK L /2FELIAIZ, W o DEESECHROLL SIcdEhsd 7 5 K
AN (FET7vby7=v) ONBERTEOHE (Tatsuzawa er al. 1994, 1996b 75 &) & & 3 75,
BUSZHI 21D SERFBIIEENE 75K/ 4 FOBICTHEE ED T,

TSRIAFOEREER

Y OIEDEITEE~%K, K B % M, S5BEEPRERESETHL, NODD
b, BE~EDROOMEIRS LA v ROMBELZART B EaF, Avoq 558, 2x)Eea
Bt 7 A9F, vk s v RS E ot IR 202812 (Piattelli and Minale 1964, 2
FH51985), —fcT v by 7= itk THRBISh, BRBET YNV T vhhaF 4 K,
HH5VETOMPITE - T, FWOE Lidoh L FHOEY (Ny+4 v F V286 2BRL
T, hoF /A PP~ RINTH 20, WMORDT7 5K/ 4 FThrhLavvtr—oy, Bl
7R Lo THHRBIEN S (GIRE1988), = HicHBIETHIBEA L OEYITT, FEFIC
BOEBD TSRy, 758/ -, 7573 VEDTSK ) A4 NBEET 3,

7 VHEHEYMIOBAE TS, HE~ECREHRFEICT by T vtk s TREShTWAZ &
BE < o#E SN T/ (Robinson and Robinson 1932, Lawrence ef al. 1939), L L, &%
TOZLOMERT VY YT = VOFEHEREDTVANS S, ZOEFERT > EL>THL
BERZSNTWIED 5 7z (Sanford et al. 1964, 1965, Harper 1972), $ 2 W7 27 ) I v L ~NJL
DEFEICT X785 - /2 (Gascoigne et al. 1949, Forsyth and Simmonds 1954),

AT > THPLC ® NMR Z EOMS@OFEIc X b 5 VR o fEicg s a7 v b v 7
=V DO EERIENZHITHEA I, TN i3 Strack er al. (1986, 1989) & 25, 71 (Saito et al.
1994, 1995, Tatsuzawa et al. 1994, 1996a, 1996b, 1997, 7##1996) DIFEIC L 3 & AHK X,

Table2IZA N5 LDIT, 7 VREMOIEICEZNEG T Vv b T2V FHARRICEBHICE
45 6MBEDOT Y ¥ 7 =Y, ¢ b b pelargonidin, cyanidin, peonidin, delphinidin,
petunidin & & O malvidin 283 R THE SN TV B, TNEDT Vv 7 =9 v idEEfmo
pelargonidin %> & #5t0.D delphinidin ¥ TO K X B OOZELNH 2, O Eo>DR Oz 6 B D 7
YhYT U URTRTHNT S EZEYRTRERIE T, chas voliansETh
BHRERD—2EbEAONE, LHLEAS, SFTCHEINAET VN T=vDi3EASE
cyanidin DECHHATH D, ZTOMMOT v b v 7 =Y v OEEEKIE T fErTH S DT (Table 2),
ZDHNICE T VB TH BRERBEZ Shiz,

ZDXIRRATHR, Svrofiantcy vy rvy 7=y BT REEDIEY S v



S VYRHEMIO 7 SR/ A 77

Table 1. The reports of flavonoids in the family Orchidaceae

Species
Classes of flavonoids
Flavonoids

Aceras anthropophora
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Acianthus fornicatus
Anthocyanin
Cyanidin bioside. (F1) (Gascoigne et al. 1949)

Aerides fieldingii
Flavonol
Quercetin 3-O-glucoside, Kaempferol 3-O-glucoside. (Lv) (Williams 1979)
Dihydroflavonol
Dihydroquercetin 3-O-glucoside. (Lv) (Williams 1979)

Aerides japonicum (35 V)
Anthocyanin
Cyanidin glycoside. (FI) (Arditti 1992)

Aerides odorata
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)
Dihydroflavonol
Dihydroquercetin glycoside. (Lv) (Williams 1979)

Anacanptis pyramidalis

Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Harborne 1963, Strack et al. 1986)
Cyanidin 3-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin oxalyl-
3, 7-di-O-glucoside. (F1) (Strack et al. 1989)
Cyanidin 3-0-[6-0-(oxalyl)-glucoside]. (F1) (Strack et al. 1986)

Anthocyanin-flavonol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)

Anacheillium alagoense, A. allemanii, A. allemanoides, A. calamarium, A. caetense, A. cochleatum, A. campos-portoi,
A. faresianum, A. faustum, A. fragrans, A. glumaceum, A. grammatoglossum, A. hartwegii, A. inversum, A. kaustkyi,
A. lividum, A. moogenii, A. papilio, A. radiatum, A. suzanense, A. vespa and A. widgrenii
Dihydroflavonol
3, 5, 7, 3'-tetrahydroxy-4’-methoxydihydroflavonol 3-O-rutinoside. (F1) (Ferreira et al. 1986)

Anguloa brevilabris
C-glycosylflavone

Vitexin. (Lv) (Williams 1979)

Ansellia africana

-(continued)-
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Table 1. -(continued)-

Anthocyanin
Cyanidin glycoside, Peonidin glycoside. (F1) (Arditti 1992)

Appendicula undulata
Anthocyanin
Cyanidin glycoside. (Lv) (Lowry and Keong 1973)
Cyanidin 3-O-(P-coumaryl, ferulyl)-arabinosylglucoside. (Lv) (Arditti 1992)

Arundina bambusaefolia
Anthocyanin
Acylated cyanidin glycoside. (F1) (Lowry and Keong 1973)
Cyanidin 3-O-(P-coumaryl, ferulyl)-arabinosylglucoside. (Lv) (Arditti 1992)

Ascocentrum carvifolium
Anthocyanin
Cyanidin glycoside. (F1) (Arditti 1992)

Barlia metlesicsiana
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin, 3, 5-di-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-O-
oxalylglucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin oxalyl-3, 7-di-O-glucoside. (F1) (Strack et al.
1989)
Anthocyanin-flavonol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)

Barlia robertiana
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-O-oxalylglucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin
oxalyl-3, 7-di-O-glucoside. (F1) (Strack et al. 1989)
Anthocyanin-flavenol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)

Bletilla striata (¥ 5 )
Anthocyanin

Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-O-[6-O-(p-coumaryl)-glucoside]-3"-0- [6-0-(4-0-(6-0-(4-O-
(glucosyl)-P-coumaryl) -glucosyl) -P-coumaryl)-glucoside], Cyanidin 3-O-glucoside-7-O-[6-O- (P-coumaryl)-
glucoside]-3"-0-[6-0-(4-0-(6-0-(4-0-(glucosyl) -P-coumaryl) -glucosyl) -P-coumaryl) -glucoside], Cyanidin
3-0-[6-0-(malonyl)-glucoside] -7-0-[6-O-(caffeyl) -glucoside] -3 0- [6-0-(4-0-(6-0-(4-0-(glucosyl) -caffeyl) -
glucosyl)-caffeyl) -glucoside], Cyanidin 3-O-glucoside-7-0-[6-O-(caffeyl)-glucoside] -3'-0-[6-0-(4-0-(6-O-
(4-0-(glucosyl) -caffeyl)-glucosyl) -caffeyl) -glycoside], Cyanidin 3-O-glucoside-7,3"-0-hydroxycinnamylgluco-
side, Cyanidin 3-O-malonylglucoside-7, 3’-O-hydroxycinnamylglucoside. (F1) (Saito et al. 1995)
Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O-[6-0-(p-coumaryl) -glucoside] - 3'-0-[6-0-(4-0-(6-O- (caffeyl)-
glucosyl)-caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-0-[6-O-(p-coumaryl)-glucoside] -
3-0-[6-0-(4-0-(6-0-(caffeyl) -glucosyl) -p-coumaryl) -glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-
7-0-[6-0-(p-coumaryl) -glucoside] -3"-0-[6-0-(4-0-(6-0-(p-coumaryl) -glucosyl) -P-coumaryl) -glucoside .

-(continued)-












































































































