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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
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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)-
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Table 1. -(continued)-

(FD) (3L 1996)

Brassavola nodosa
Anthocyanin
Cyanidin 3-O-sophoroside, Cyanidin 5-O-p-coumarylglucoside. (F1) (Atditti 1969a)

Bromheadia finlaysoniana
Anthocyanin
Cyanidin glycoside. (Lv) (Lowry and Keong 1973)
Flavonol
Quercetin 3-O-rutinoside. (F1) (Lowry and Keong 1973)

Broughtonia domingensis
Anthocyanin
Pelargonidin 3-O-rutinoside, Pelargonidin 5-O-p-coumarylglucoside. (F1) (Arditti 1969a)

Broughtonia negrilensis
Anthocyanin
Pelargonidin 3-O-glucoside, Pelargonidin 3-O-rutinoside, Pelargonidin 3, 5-di-O-glucoside, Pelargonidin 5-O-
p-coumarylglucoside. (F1) (Arditti 1969a, Arditti and Ernst 1969b)

Broughtonia sanguinea
Anthocyanin
Cyanidin 3-O-sophoroside, Cyanidin 5-O-ferulylglucoside, Petunidin 3-O-glucoside, Pelargonidin  3-O-
sophoroside, Pelargonidin 5-O-ferulylglucoside. (F1) (Arditti 1969a)

Bulbophyllum bequaertii var. brachyanthum
Flavonol
Kaempferol glycoside. (Lv) (Williams 1979)

Caladenia carnea
Anthocyanin
Cyanidin bioside, Malvidin bioside. (F1) (Gascoigne et al. 1949)

Caladenia patersoni
Anthocyanin
Malvidin bioside. (F1) (Gascoigne et al. 1949)

Caleana major
Anthocyanin

Acylated cyanidin glycoside. (F1) (Gascoigne et al. 1949)

Calypso borealis
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside. (FI) (Uphoff 1979)

Catasetum saccatum

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

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

Cattleya aclandiae, C. bowringiana var. coerulea, C. dowiana var. aurea, C. harisoniana, C. intermedia var. aquinii,

C. labiata, C. loddigesii, C. maxima, C. nobillior, C. nobillior var. coerulea, C. percivaliana, C. skinneri, C. trianae

var. anelata, C. velutina and C. walkeriana var. tipo

Anthocyanin

Cyanidin  3-O-[6-O-(malonyl)-glucoside] -7-0-[6-O-(caffeyl)-glucoside] - 3- O-[6-0-(4-0-(6-0-(4-O-(glucosyl)-
caffeyl)-glucosyl)-caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-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] -320- [ 6-O-(4-0-(6-0-(caffeyl) -glucosyl) -
caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O-[6-0-(p-coumaryl)-glucoside] -3’ -0-[6-O-
(4-0-(6-0-(caffeyl) -glucosyl) -caffeyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O-[6-O-
(p-coumaryl)-glucoside]-3"-0-[6-0-(4-0-(6-O-(caffeyl) -glucosyl) -P-coumaryl) -glucoside], Cyanidin 3-O-[6-
O-(malonyl)-glucoside]-7-0-[6-O-(p-coumaryl) -glucoside] -3-0-[6-0-(4-0-(6-O- (P-coumaryl)-glucosyl)-
p-coumaryl)-glucoside]. (F1) (377 1996)

Cattleya amethystoglossa, C. guatemalensis, C. intermedia var. flamea and C. mossiae var. coerulea
Anthocyanin

Cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-0-[6-0-(caffeyl) -glucoside] -3"-0- [ 6-0-(4-0-(6-0-(4-O-(glucosyl) -
caffeyl)-glucosyl)-caffeyl) -glucoside], Cyanidin 3-O-[6-O-(malonyl)-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-(caffeyl) -glucosyl) -
caffeyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O-[6-0-(p-coumaryl)-glucoside]-3-0-[6-0-
(4-0-(6-0-(caffeyl)-glucosyl)-p-coumaryl) -glucoside ], Cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-0-[6-O-
(p-coumaryl)-glucoside]-3 ~0-[6-0-(4-0-(6-O-(p-coumaryl)-glucosyl) -P-coumaryl)-glucoside]. (F1) (7 7%
1996)

Cattleya bicolor
Anthocyanin
Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-O-[6-O-(caffeyl) -glucoside] -3-0-[6-0-(4-0-(6-0-(4-O-
(glucosyl)-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-O-(caffeyl) -glucosyl) -P-coumaryl)-glucoside]. (F1) (377 1996)

Cattleya bowringiana
Anthocyanin

Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-0-[6-O-(caffeyl)-glucoside] -3’-0-[6-0-(4-0-(6-0-(4-O-
(glucosyl)-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-(4-O-(glucosyl) -p-coumaryl) -glucosyl) -P-coumaryl) -
glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-0- [6-O-(caffeyl) -glucoside]-3’-0-[6-0-(4-0-(6-
O-(caffeyl)-glucosyl)-caffeyl) -glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-0-[6-O-
(P-coumaryl)-glucoside] -3'-0-[6-0-(4-0-(6-0-(caffeyl) -glucosyl) -caffeyl) -glucoside], Cyanidin
3-0-[6-0-(malonyl)-glucoside]-7-0- [ 6-O- (p-coumaryl)-glucoside] -3'-0-[ 6-0-(4-0-(6-O- (caffeyl)-
glucosyl)-p-coumaryl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O- [6-O-(P-coumaryl)-
glucoside]-3’-0-[6-0-(4-0-(6-O-(p-coumaryl)-glucosyl) -P-coumaryl) -glucoside]. (F1) (377 1996)

-(continued)-
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C-Glycosylflavone
Apigenin di-C-glycoside. (Lv) (Williams 1979)

Cattleya chocoensis, C. dorosa, C. dormaniana, C. loddigesii var. tipo and C. trianae
Anthocyanin
Cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-O-[6-0-(caffeyl)-glucoside]-3"-O- [6-0-(4-0-(6-0-(4-0-
(glucosyl) -caffeyl) -glucosyl) -caffeyl) -glucoside], Cyanidin 3-O- [6-0-(malonyl)-glucoside]-7-0-[6-O-
(caffeyl) -glucoside] -3'-0-[6-0-(4-0-(6-0-(caffeyl) -glucosyD) -caffeyl) -glucoside], Cyanidin 3-O-[6-0-

(malonyl)-glucoside]-7-0-[6-0-(p-coumaryl) -glucoside] -3-0- [6-0-(4-0-(6-O- (caffeyl)-glucosyl)-caffeyl) -

glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O-[6-O- (p-coumaryl)-glucoside]-3"-0-[6-0-(4-O-
(6-0-(caffeyl)-glucosyl)-p-coumaryl)-glucoside], Cyanidin 3-O-[6-0-(malonyl) -glucoside]-7-0-[6-0-
(p-coumaryl) -glucoside]-3'-0-[6-0-(4-0-(6-0- (p-coumaryl) -glucosyl) -p-coumaryl) -glucoside].

(F1) (375 1996)

Cattleya forbesii
Anthocyanin

Cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-0-[6-0-(caffeyl)-glucoside] -3"-O- [6-0-(4-0-(6-0-(4-0-
(glucosyl)-caffeyl) -glucosyl)-caffeyl)-glucoside], Cyanidin 3-0-[6-O- (malonyl)-glucoside]-7-0-[6-O-
(caffeyl)-glucoside]-3'-0-[6-0-(4-0-(6-O-(caffeyl)-glucosyl)-caffeyD) -glucoside], Cyanidin 3-O-
[6-0-(malonyl)-glucoside] -7-0-[6-0-(p-coumaryl) -glucoside] -3"-0- [6-0-(4-0-(6-0- (caffeyl)-glucosyl)-
caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O- [6-0-(p-coumaryl)-glucoside]-3’-O-
[6-0-(4-0-(6-0-(p-coumaryl) -glucosyl) -P-coumaryl) -glucoside]. (FI) (3L 1996)

Cattleya intermedia var. moculata and C. schilleriana
Anthocyanin

Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O-[6-O-(caffeyl) -glucoside] -3'-0-[6-0-(4-0-(6-0-(4-O-
(glucosyl)-caffeyl) -glucosyl) -caffeyl) -glucoside], Cyanidin 3-O- [6-0-(malonyl)-glucoside]-7-0-[6-O-
(p-coumaryl) -glucoside]-3"-0-[6-0-(4-0-(6-0-(4-0-(glucosyl) -p-coumaryl)-glucosyl) -P-coumaryl) -
glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O- [6-O-(p-coumaryl) -glucoside]-3"-0-[6-O-
(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-O-(p-coumaryl) -glucosyl)-p-coumaryl) -glucoside] .
(F) (313 1996)

Cattleya rex
Anthocyanin

Cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-0-[6-0-(caffeyl)-glucoside]-3"-O- [6-0-(4-0-(6-0-(4-O-
(glucosyl)-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-(4-0-(glucosyl) -p-coumaryl) -glucosyl)-P-coumaryD) -
glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O- [6-O- (p-coumaryl)-glucoside]-3"-0-[6-O-
(4-0-(6-0-(caffeyl)-glucosyl) -caffeyl) -glucoside], Cyanidin 3-O-[6-O-(malonyl)- glucoside]-7-0-
[6-0-(p-coumaryl) -glucoside] -3'-0-[6-0-(4-0-(6-O-(caffeyl) -glucosyl) -p-coumaryl) -glucoside].
(FD) (3L 1996)

Cattleya walkeriana
Anthocyanin
Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-O-[6-O-(caffeyl)-glucoside] -3'-O- [6-O- (4-0-(6-0-(4-0O-

-(continued)-
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(glucosyl)-caffeyl) -glucosyl)-caffeyl) -glucoside], Cyanidin 3-O-[6-O- (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-[6-O-(malonyl)-glucoside]-7-0-[6-O- (caffeyl) -glucoside] -3'-0- [6-0-(4-0-(6-O-
(caffeyl)-(glucoyl) -caffeyl-glucosyl) -caffeyl) -glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O-
[6-O-(p-coumaryl) -glucoside] -3’-0- [6-O-(4-0-(6-O- (caffeyl)-glucosyl) -caffeyl)-glucoside], Cyanidin 3-O-
[6-O-(malonyl)-glucoside] -7-O-[6-O- (p-coumaryl) -glucoside] -3'-0- [ 6-0-(4-0-(6-0- (caffeyl)-glucosyl)-
p-coumaryl)-glucoside], Cyanidin 3-O-[6-O-(malonyl) -glucoside]-7-O-[6-O-(P-coumaryl)-glucoside] -3"-O-
[6-0-(4-0-(6-O-(p-coumaryl)-glucosyl)-P-coumaryl)-glucoside]. (FI) (Tatsuzawa et al. 1996b, 7% 1996)

Cattleyopsis lindenii
Anthocyanin \

Pelargonidin 3-O-sophoroside, Pelargonidin 5-O-P-coumarylglucoside. (F1) (Arditti 1969a)

Cephalanthera damasonium
Flavonol

Quercetin glycoside. (Lv) (Williams 1979)

Cephalanthera kurdica
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—0—glucgside. (FD) (Strack et al. 1989)

Cephalanthera longifolia
Flavonol

Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Cephalanthera rubra
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)
Flavonol

Quercetin glycoside. (Lv) (Williams 1979)

Chamaeangis odoratissima

C-Glycosylflavone
Chrysoeriol C-glycoside -7-O-glucoside. (Lv) (Williams 1979)

Coeloglossum viride
Flavonol

Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)
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Cyclopogon congestus
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Cymbidium ensifolium (Z V75 V)
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3-O-diglucoside. (F1) (#2115 1977)

Cymbidium finlaysonianum
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3-O-rutinoside. (FI) (Lowry and Keong 1973)
C-Glycosylflavone
Vitexin 7-O-glucoside, Isovitexin 7-O-glucoside, Apigenin di-C-glycoside. (Lv) (Williams 1979)

Cymbidium insigne and C. tracyanum
Anthocyanin
Cyanidin 3-O-rutinoside, Cyanidin 3-O-[6-O-(malonyl)-glucoside], Peonidin 3-O-rutinoside, Peonidin 3-O-
malonylglucoside, Cyanidin 3-O-glucoside, Peonidin 3-O-glucoside. (F1) (A1 1996, Tatsuzawa et al. 1996a)

Cymbidium lowianum
Anthocyanin
Cyanidin glycoside. (F1) (Arditti 1992)

Cymbidium madidum
C-Glycosylflavone
Vitexin, Vitexin 7-O-glucoside, Isovitexin 7-O-glucoside, Apigenin di-C-glycoside. (Lv) (Williams 1979)

Cymbidium pumilium (¥ 1) a 7 ~Y)
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3-O-diglucoside. (F1) (#2115 1977)

Cypripedium calceolus (15 7 F 7V €)Y 7)
Anthocyanin
Cyanidin 3-O-glucoside. (Uphoff 1979)

Cypripedium cordigerum
Anthocyanin
Cyanidin 3-O-glucoside. (Uphoff 1979)

Cypripedium reginae
Anthocyanin
Cyanidin 3-O-glucoside. (Uphoff 1979)

Dactylorhiza baumanniana, D. coccinea, D. foliosa, D. incarnata, D. kalopissii, D. osmanica, D. romana and D.
saccifera
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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. (FI) (Strack et al.
1989)

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

Dactylorhiza fuchsii

Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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-O-[6-O-(oxalyl)-glucoside]. (F1) (Strack ef al. 1986)

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

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

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

Dactylorhiza maclata
Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979, Strack et al. 1989)

Dactylorhiza majalis

Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (FI) (Uphoff 1979, Strack et al. 1989)
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-O-[6-O-(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)

Dactylorhiza purpurella and D. sphagnicola
Anthocyanin
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)

Dactylorhiza sambucina
Anthocyanin

-(continued)-



SYRHEYIO7 SR A K 85

Table 1. -(continued)-

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

Dactylorhiza traunsteineri
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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-O-(oxalyl)-glucoside]. (FI) (Strack et al. 1986)
Anthocyanin-flavonol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)

Dendrobium chrysanthum, D. fimbriatum var. oculatum and D. gracilicaule var. howeanum
Flavonol
Kaempferol glycoside. (Lv) (Williams 1979)

Dendrobium cornutum
Anthocyanin
Cyanidin glycoside. (FI) (Lowry and Keong 1973)

Dendrobium crocatum
Anthocyanin
Cyanidin 3-O-glucoside. (F1) (Lowry and Keong 1973)

Dendrobium crumenatum
Flavonol
Quercetin 3-O-rutinoside. (F1) (Lowry and Keong 1973)

Dendrobium densiflorum, D. farmeri and D. kingianum
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Dipodium punctatum
Anthocyanin
Acylated cyanidin glycoside. (F1) (Gascoigne et al. 1949)

Diuris aurea
Anthocyanin
Cyanidin di-monoside. (F1) (Gascoigne ef al. 1949)

Diuris elongata
Anthocyanin
Malvidin bioside. (F1) (Gascoigne et al. 1949)
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Diuris sulphurea
Anthocyanin
Malvidin di-monoside. (F1) (Gascoigne et al. 1949)

Doritis pulcherrima
Anthocyanin
Delphinidin 3, 5-di-O-glucoside. (FI1) (Harper 1974)
Flavonol
Quercetin 3, 4'-di-O-glucoside, Quercetin 7, 4-di-O-glucoside. (F1) (Harper 1974)
Flavanone
Naringenin 7-O-glucoside. (F1) (Harper 1974)

Elythranthera brunonis
Anthocyanin
Cyanidin 3, 5-di-O-glucoside, Delphinidin 3, 5-di-O-glucoside. (F1) (Strauss et al. 1974)

Elythranthera emarginata
Anthocyanin
Cyanidin 3, 5-di-O-glucoside, Delphinidin 3, 5-di-O-glucoside. (F1) (Strauss et al. 1974)

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

Epidendrum huebneri
Proanthocyanin
Procyanidin. (Lv) (Williams 1979)

Epidendrum radicans
Anthocyanin
Cyanidin glycoside. (F1) (Arditti 1992)

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

Epigeneium triflorum
Proanthocyanin
Procyanidin. (Lv) (Williams 1979)

Epipactis atrorubens
Anthocyanin
Cyanidin 3-O-diglucoside. (FI) (Uphoff 1979)
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside. (FI) (Uphoff 1979, Strack et al. 1989)
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)
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Cyanidin 3-O-[6-O-(oxalyl)-glucoside]. (FI) (Strack et al. 1986)
Anthocyanin-flavonol complex

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

Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Epipactis helleborine
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside, Cyanidin 3-O-diglucoside. (F1) (Uphoff 1979)
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Epipactis leptochila and E. veratifolia
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Epipactis palustris
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3-O-diglucoside. (F1) (Uphoff 1979)

Eria javanica
Flavone

Pectolinarigenin, Pectolinarigenin 7-O-glucoside. (Lv) (Williams 1979)

Glossodia major
Anthocyanin
Delphinidin di-monoside. (F1) (Gascoigne et al. 1949)

Glossodia minor
Anthocyanin
Petunidin di-monoside. (FI) (Gascoigne et al. 1949)

Grammatophyllum speciosum
Anthocyanin
Cyanidin 3-O-glucoside. (F) (Lowry and Keong 1973)

Gymnadenia conopea
Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979)
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3, 7-di-O-glucoside, Quercetin 3-O-glucoside, Quercetin 3, 7-di-
O-glucoside. (F1) (Schénsiegel und Egger 1969)

Gymnadenia conopsea (57 % F ¥ 1))
Anthocyanin

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

Cyanidin 3-0-[6-O-(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)
Flavonol

Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Gymnadenia odorata
Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979)

Gymnadenia odoratissima
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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-O-[6-O-(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)

Himantoglossum adriaticum
Anthocyanin
Cyanidin 3-0O-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)

Laelia acuminata, L. alauri, L. crispa, L. crispata, L. crispilabia, L. dayana, L. perinii, L. perinii var. tipo, L. perinii
var. semi-alba, L. pumila var. oculata, L. pumila var. coerulea, L. praestans, L. purpurata var. sanguinea and L.
sincorata

Anthocyanin
Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-0-[6-O-(caffeyl) -glucoside] -3'-0- [ 6-0- (4-O-(6-0-(4-0-
(glucosyl)-caffeyl)-glucosyl)-caffeyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O- [6-O-
(caffeyl)-glucoside]-3"-O-[6-0-(4-0-(6-O-(caffeyl) -glucosyl) -caffeyl) -glucoside], Cyanidin 3-O-
[6-O-(malonyl)-glucoside] -7-O-[6-O-(p-coumaryl) -glucoside] -3'-0-[ 6-0- (4-0-(6-0- (caffeyl)-glucosyl) -
caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-0- [6-0-(p-coumaryl)-glucoside]-3'-O-[6-O-
(4-0-(6-0-(caffeyl)-glucosyl) -P-coumaryD) -glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O- [6-O-
(p-coumaryl)-glucoside] -3 -0-[6-0-(4-0-(6-O-(p-coumaryl) -glucosyl) -p-coumaryl) -glucoside]. (FI) (37 /%
1996)

Laelia anceps
Anthocyanin
Cyanidin 3-O-[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-O-[6-0- (sinapyl) -glucoside]-3'-
0-[6-O-(sinapyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl) -glucoside]-7-0- [6-O-(sinapyl)-glucoside] -3’-O-
[6-O-(sinapyl) -glucoside]. (F1) (37.7% 1996)
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Laelia cinnabarina
Anthocyanin
Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-0-[6-O- (caffeyl) -glucoside] -3'-O- [6-0-(4-0-(6-0-(4-O-
(glucosyl)-caffeyl) -glucosyl)-caffeyl) -glucoside], Cyanidin 3-O-[6-O- (malonyl)-glucoside] -7-O-[6-O-
(caffeyl) -glucoside] -3'-0- [6-O-(4-0-(6-O-(caffeyl) -glucosyl) -caffeyl) -glucoside], Cyanidin 3-O-glucoside-7-
0-[6-0-(sinapyl) -glucoside] -3'-0-[ 6-O-(sinapyl)-glucoside], Cyanidin 3-O-[6-O- (malonyl)-glucoside] -
7-0-[6-0-(sinapyl) -glucoside] -3"-0- [6-O-(sinapyl) -glucoside]. (FI) (3L 1996)

Laelia gouldiana
Anthocyanin
Cyanidin glycoside. (F1) (Arditti 1992)

Laelia lundii
Anthocyanin

Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O-[6-O- (caffeyl)-glucoside] -3'-O-[6-0-(4-0-(6-0-(4-0-
(glucosyl) -caffeyl)-glucosyl) -caffeyl) -glucoside], Cyanidin 3-O- [6-0-(malonyl)-glucoside]-7-0-[6-O-
(caffeyl) -glucoside] -3'-O-[6-O-(4-0-(6-O-(caffeyl) -glucosyl) -caffeyl)-glucoside], Cyanidin 3-O-[6-O-
(malonyl)-glucoside] -7-O-[6-0-(p-coumaryl)-glucoside] -3'-O-[6-0-(4-0-(6-O- (caffeyl)-glucosyl)-caffeyl)-
glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-O- [6-O- (p-coumaryl)-glucoside]-3"-0-[6-0-(4-O-
(6-0-(caffeyl)-glucosyl) -P-coumaryl) -glucoside], Cyanidin 3-O-[6-0-(malonyl) -glucoside]-7-0-[6-O-
(p-coumaryl)-glucoside] -3'-0- [6-0- (4-0-(6-O-(p-coumaryl) -glucosyl) -p-coumaryl)-glucoside], Cyanidin 3-
0O-glucoside-7-0-[6-O-(sinapyl) -glucoside]-3’-0-[6-O-(sinapyl)-glucoside], Cyanidin 3-O- [6-O-(malonyl)-
glucoside]-7-0- [6-O-(sinapyl) -glucoside] -3'-0-[6-O- (sinapyl) -glucoside]. (FI) (377 1996)

Laelia pumila
Anthocyanin

Cyanidin 3-O-malonylglucoside-7-0-[6-O-(p-coumaryl)-glucoside] -3'-0-[6-0-(4-0-(6-0-(p-coumaryl)-
glucosyl)-p-coumaryl) -glucoside], Cyanidin 3-O-malonylglucoside-7-O-caffeylglucoside-3"-O-glucosyl-
caffeylglucosylcaffeylglucoside, Cyanidin 3-O-[6-O-(malonyl) -glucoside]-7-O-[6-O-(P-coumaryl)-
glucoside] -3'-0- [6-0-(4-0-(6-O-(p-coumaryl) -glucosyl) -caffeyl)-glucoside], Cyanidin 3-0-[6-O- (malonyl)-
glucoside]-7-0- [6-O- (p-coumaryl) -glucoside] -3'-0-[6-0-(4-0-(6-O- (caffeyl)-glucosyl)-caffeyl)-glucoside],
Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-O- [6-O-(caffeyl) -glucoside] -3"-0-[6-0-(4-0-(6-0-(caffeyl) -
glucosyl)-caffeyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O- [6-0- (hydroxycinnamyl)-
glucoside]-3'-0- [6-0-(4-0-(6-O-(hydroxycinnamyl) -glucosyl) -hydroxycinnamyl) -glucoside], Cyanidin 3-O-
malonylglucoside-7, 3"-O-acylated glucoside. (FI) (3Zi# 1996, Tatsuzawa et al. 1996b)

Laeliopsis domingensis
Anthocyanin
Pelargonidin 3-O-rutinoside, Pelargonidin 5-O-p-coumarylglucoside. (FI) (Arditti 1992)

Leucorchis albida
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Limodorum abortivum
Anthocyanin
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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)

Liparis taiwaniana
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Listera ovata
Anthocyanin
Cyanidin 3-O-glucoside. (FI) (Uphoff 1979)
Flavone
Luteolin 3’, 4’-di-O-glucoside. (Lv) (Williams 1979)

Lockhartia acuta
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

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

Masdevallia harryana
Anthocyanin
Cyanidin diglycoside. (FI1) (Lawrence et al. 1939)

Maxillaria aff. ruteo-alba
Xanthone*
Mangiferin, Isomangiferin. (Lv) (Williams 1979)

Meiracyllium trinasutum
Proanthocyanin
Procyanidin. (Lv) (Williams 1979)

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

Mormolyca ringens
Xanthone”
Mangiferin, Isomangiferin. (Lv) (Richardson 1983, Williams 1979)

Neobenthamia gracilis
Flavonol
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Quercetin 3-O-glucoside, Quercetin 3-O-[6-O-(acetyl)-glucoside], Isorhamnetin 3-O-glucoside. (Lv)
(Williams 1979)

Neomoorea wallisii
Flavone
Luteolin glycoside. (Lv) (Williams 1979)
Dihydroflavonol
Dihydroquercetin glycoside. (Lv) (Williams 1979)

Neottianthe cucullata (3 ¥ <EY X))
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin oxalyl-3, 5-di-
0O-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)

Nephelaphyllum pulchrum
Anthocyanin
Acylated cyanidin glycoside. (Lv) (Lowry and Keong 1973)

Nigritella corneliana
Anthocyanin
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)

Nigritella lithopolitanica
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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]. (FI) (Strack et al. 1986)
Anthocyanin-flavonol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)

Nigritella miniata
Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979)
Cyanidin 3-0-[6-0-(oxalyl)-glucoside]. (F1) (Strack et al. 1986)

Nigritella nigra
Anthocyanin
Cyanidin 3-O-glucoside. (F1) (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 5-di-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin
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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)

Nigritella rubra
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)

Oncidium excavatum
Flavone
Pectolinarigenin 7-O-glucoside, Pectolinarigenin 7-O-rutinoside, Hispidulin 7-O-rutinoside. (Lv) (Williams
1979)

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

Oncidium sphacelatum
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3-O-arabinoside, Cyanidin 3-O-arabinoside-5-O-glucoside. (F1) (Lowry and
Keong 1973)
Flavone
Pectolinarigenin 7-O-rutinoside, Hispidulin 7-O-rutinoside. (Lv) (Williams 1979)

Ophrys apifera
Anthocyanin
Cyanidin 3-O-glucoside. (F1) (Uphoff 1979)
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Ophrys bombyliflora
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Ophrys ciliata
Anthocyanin
Cyanidin 3-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)

Ophrys ferrum-equinum, O. fusca, O. lacaitae and O. lutea subsp. galilaea
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Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-O-oxalylglucoside, Cyanidin oxalyl-3, 7-di-
O-glucoside. (F1) (Strack et al. 1989)

Ophrys holoserica and O. morisii
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)

Ophrys insectifera

Anthocyanin
Cyanidin 3-O-glucoside. (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 5-di-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-O-(oxalyl)-glucoside]. (F1) (Strack et al. 1986)

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

Ophrys phrygia
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-O-oxalylglucoside, 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 ez al. 1989)

Ophrys scolopax subsp. cornuta
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-O-
oxalylglucoside, Cyanidin oxalyl-3, 7-di-O-glucoside. (F1) (Strack er al. 1989)

Ophrys speculum
Anthocyanin
Cyanidin 3-O-glucoside. (F1) (Uphoff 1979)

Ophrys sphegodes
Anthocyanin
Cyanidin 3-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 er al. 1989)

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

Ophrys tenthredinifera
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)
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Orchis anatolica, O. collina, O.coriophora, O. langei, O. laxiflora, O. olbiensis, O. palustris, O. papilionacea subsp.
grandiflora, O. patens, O. prisca, O. pseudolaxiflora and O. spitzelii
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)

Orchis aristata (/~7 % v F F 1))
Anthocyanin
Cyanidin dihexoside. (F1) (Ueno et al. 1969)

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

Orchis coriophora subsp. fragrans
Anthocyanin
Cyanidin 3-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)

Orchis italica
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Orchis longicornu
Anthocyanin

Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979)

Orchis mascula
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Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Harborne 1967a, Uphoff 1979, Strack et al. 1989)
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-flavonel complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Orchis militaris

Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979, Strack er al. 1989)
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]. (FI) (Strack et al. 1986)

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

Orchis morio

Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (Uphoff 1979, Strack et al. 1989)
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-O-[6-0-(oxalyl)-glucoside]. (F1) (Strack ez al. 1986)

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

Flavonol
Quercetin 3-O-glucoside. (Lv) (Pagani 1976)

Orchis papilionacea

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)

Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Orchis purpurea
Anthocyanin
Cyanidin 3-O-diglucoside. (F1) (Uphoff 1979)
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside. (FI) (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 7-di-O-glucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin oxalyl-3, 7-di-O-glucoside. (FD
(Strack et al. 1989)
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Cyanidin 3-0-[6-0O-(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)

Orchis sambucina
Flavonol
Quercetin 3, 7-di-O-glucoside, Kaempferol 3-O-glucoside. (F1) (Dolci and Tira 1979)
Quercetin 3-O-glucoside. (FI) (Tira 1971)
Quercetin 3-O-glucoside, Quercetin 7-O-glucoside, Quercetin 3, 7-di-O-glucoside. (Lv) (Pagani 1976)

Orchis sancta
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)

Orchis simia
Anthocyanin
Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979)

Orchis tridentata
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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-O-[6-O-(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)

Orchis ustulata

Anthocyanin
Cyanidin 3-O-diglucoside. (F1) (Uphoff 1979)
Cyanidin 3-O-glucoside. (FI) (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 7-di-O-glucoside, Cyanidin oxalyl-3, 7-di-O-glucoside. (F1) (Strack et al. 1989)
Cyanidin 3-0-[6-O-(oxalyl)-glucoside]. (F1) (Strack et al. 1986)

Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Paphiopedilum callosum
Anthocyanin
Cyanidin glycoside. (FI) (Arditti 1992)

Phaius minor
Anthocyanin

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

Phalaenopsis equestris, P. intermedia, P. leucorrhoda and P. sanderiana
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Anthocyanin
Cyanidin 3-O-glucoside-7, 3'-di-O-[6-O-(sinapyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-
7, 3'-di-O-[6-0-(sinapyl)-glucoside], Cyanidin 3-O-malonylglucoside-7, 3"-di-O-hydroxycinnamylglucoside.
(F1) (37 1996, Tatsuzawa et al. 1997)

Phalaenopsis schilleriana

Anthocyanin
Cyanidin 3-O-glucoside-7, 3'-di-O-[6-O-(sinapyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-
7, 3'-di-O-[6-O-(sinapyl)-glucoside], Cyanidin 3-O-malonylglucoside-7, 3"-di-O-hydroxycinnamylglucoside.
(FD) (37 1996, Tatsuzawa et al. 1997)
Cyanidin 3-O-trisinapylglucoside-7, 3'-di-O-glucoside. (F1) (Griesbach 1990)

C-Glycosylflavone
Isovitexin 7-O-glucoside, Apigenin 6, 8-di-C-glucoside-7-O-glucoside. (F1) (Griesbach 1990)

Plantanthera bifolia
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Plantanthera hyperborea (¥ 09 <F K1)
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Pleurothallis cardiostola, P. dolichopos, P. revoluta and P. semipellucida
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Pleurothallis gelida
Flavonol
Quercetin 3-O-rutinoside. (Lv) (Williams 1979)

Pogonia japonica ( + %/ %)
Anthocyanin
Cyanidin 3-O-glucoxyloside, Cyanidin monoglucoside. (F1) (Ueno et al. 1969)

Polystachya ashantensis, P. bella, P. hislopii, P. inconspicua, P. latilabris, P. laxiflora and P. megalogenys
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Polystachya bicarinata and P. pubescens
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Polystachya cultriformis
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)
Xanthone”
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Mangiferin, Isomangiferin. (Lv) (Podzorski and Cribb 1978, Richardson 1983)

Polystachya fulvilabia and P. galeata
Xanthone*
Mangiferin, Isomangiferin, Mangiferin O-glycoside, Isomangiferin O-glycoside. (Lv) (Podzorski and Cribb
1978, Richardson 1983, Williams 1979)

Polystachya nyanzensis
Xanthone”
Mangiferin, Isomangiferin, Mangiferin sulphate. (Lv) (Podzorski and Cribb 1978, Richardson 1983,
Williams 1979)

Polystachya pachychila
Flavonol
Kaempferol glycoside. (Lv) (Williams 1979)
Xanthone*
Mangiferin, Isomangiferin, Mangiferin sulphate. (Lv) (Podzorski and Cribb 1978, Richardson 1983,
Williams 1979)

Prasophyllum elatum
Anthocyanin
Cyanidin di-monoside. (F1) (Gascoigne et al. 1949)

Restrepia elegans
Flavone
Tricin 5-O-glucoside. (Lv) (Williams 1979)
C-Glycosylflavone
Luteolin C-glycoside, Apigenin di-C-glycoside. (Lv) (Williams 1979)
Proanthocyanin
Procyanidin. (Lv) (Williams 1979)

Rhynchostylis gigantea
Anthocyanin
Cyanidin glycoside. (FI) (Arditti 1992)

Serapias cordigera

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)

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

Serapias lingua
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Anthocyanin
Cyanidin 3-O-diglucoside. (F1) (Uphoff 1979)
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-O-glucoside. (F1) (Uphoff 1979, Strack et al. 1989)
Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-0O-oxalylglucoside, Cyanidin oxalyl-3, 5-di-O-glucoside, Cyanidin
oxalyl-3, 7-di-O-glucoside. (F1) (Strack ez al. 1989)
Anthocyanin-flavonol complex
Cyanidin oxalyl-3, 5-di-O-glucoside-kaempferol 7-O-glucoside. (F1) (Strack et al. 1989)
Flavonol

Quercetin glycoside. (Lv) (Williams 1979)

Serapias neglecta
Anthocyanin
Cyanidin 3-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)

Serapias nurrica, S. olbia, S. parviflora, S. vomeracea subsp. laxiflora and S. vomeracea subsp. orientalis
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)

Serapias vomeracea
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 7-di-O-glucoside, Cyanidin 3-0-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)
Flavonol

Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Sophronitella violacea
Anthocyanin

Cyanidin 3-O-glucoside-7-O-[6-O-(sinapyl)-glucoside]-3"-O- [6-0-(sinapyl)-glucoside], Cyanidin 3-O-[6-O-
(malonyl)-glucoside]-7-0-[6-O-(sinapyl) -glucoside] -3-0-[6-O- (sinapyl)-glucoside]. (F) (3L 1996)

Sophronitis coccinea and S. cernua
Anthocyanin

Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-0-[6-O- (caffeyl)-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) -caffeyl) -glucoside], Cyanidin 3-0-[6-O- (malonyl)-glucoside]-7-0O-

[6-0-(p-coumaryl) -glucoside]-3'-0- [6-0-(4-0-(6-0-(caffeyl)- glucosyl)-p-coumaryl)-glucoside]. (FD) (L%
1996)
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Sophronitis coccinea var. tipo
Anthocyanin
Cyanidin 3-0-[6-0-(malonyl)-glucoside]-7-O-[6-O-(caffeyl)-glucoside]-3"-0-[6-0- (4-0-(6-O-(caffeyl)-
glucosyl)-caffeyl)-glucoside], Cyanidin 3-O-[6-O-(malonyl)-glucoside]-7-0-[6-O- (pP-coumaryl) -glucoside] -
3’-0-[6-0-(4-0-(6-O-(caffeyl) -glucosyl) -caffeyl) -glucoside]. (F1) (37 1996)

Sophronitis brevipedunculata
Anthocyanin
Cyanidin 3-O-[6-0-(malonyl)-glucoside] -7-O-[6-0-(caffeyl)-glucoside]-3'-0- [6-0-(4-0-(6-O-(caffeyl)-
glucosyl) -caffeyl)-glucoside], Cyanidin 3-0-[6-O-(malonyl)-glucoside]-7-O- [6-O-(P-coumaryl)-glucoside] -
3'-0-[6-0-(4-0-(6-O-(caffeyl)-glucosyl)-p-coumaryl) -glucoside]. (FI) (7% 1996)

Sophoronitis grandiflora
Anthocyanin
Pelargonidin 3-O-bioside. (FI) (Robinson and Robinson 1932, Lawrence et al. 1939)

Sophronitis wittingiana
Anthocyanin
Cyanidin 3, 7, 3"-O-glycoside. (F1) (3% 1996)

Spathoglottis plicata (39 + v ¥ 5 V)
Anthocyanin
Cyanidin glycoside. (F1) (Forsyth et al. 1954)
Acylated cyanidin glycoside. (F1) (Lowry and Keong 1973)

Spiranthes aestivalis
Flavonol
Quercetin glycoside, Kaempferol glycoside. (Lv) (Williams 1979)

Stelis lutea
Flavonol
Quercetin glycoside. (Lv) (Williams 1979)

Thelymitra ixoides
Anthocyanin
Cyanidin di-monoside. (FI) (Gascoigne et al. 1949)

Thelymitra venosa
Anthocyanin
Cyanidin monoside. (F1) (Gascoigne et al. 1949)

Traunsteinera globosa
Anthocyanin
Cyanidin 3-O-glucoside, Cyanidin 3, 5-di-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-O-(oxalyl)-glucoside]. (F1) (Strack et al. 1986)

-(continued)-



s vREYMO T 5K 4R 101

Table 1. -(continued)-

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

Vanda coerulea and V. coerulescens
Anthocyanin
Cyanidin 3-O-glucoside-7-0-[6-O-(sinapyl) _glucoside] -3'-0-[6-O-(sinapyl)-glucoside], Cyanidin 3-O- [6-0-
(malonyl)-glucoside]-7-0- [6-O-(sinapyl) -glucoside]-3"-O- [6-O-(sinapyl)-glucoside], Delphinidin 3, 7, 3'-
0O-glycoside. (F1) (3L 1996)

Vanda tricolor
Anthocyanin
Cyanidin glycoside. (F1) (Arditti 1992)

(F1) =flowers, (Lv) =leaves.
*Xanthones which based Cs-C,-Cs are not flavonoids, but the distribution was listed in Table, because the com-

pounds were biosynthetically related to the flavonoids.

(Bletilla striata), B&®D Cattleya J&, Laelia J&, Sophoronitis J&¥ & U Vanda BHEYIOIED 5 43
WX N7 FE & @ cyanidin 3,7, 3-O-FLbE{ATH % (Saito et al. 1994, 1995, Tatsuzawa et al. 1994,
1996a, 1996b, 1997, TIE1996), T 5 id cyanidin ZEAFHKE LT, Z03-, T-BLU 3 I
DKEEEIC 7L 0 — 2 EEBIRGHBRO »-7 < VB, A7 -, YFEVREE, BLUE
Wi E RO < 0 v IRAK 4 THlAAbE THBICEAL TV bOTH 2, TOVL2OHl%
Fig. 2 IKRTe CNOEDT Y YT =vDEIIL3,T,3-UHEEOREPT Y VETERS ML
cyanidin FCREA ZLIRTICE CBFED Y 27 RGN, Zebrina pendula DIEH &R BEEIE S
T3 (Idaka 1987), T D& 5 BEROERBEIFEE L REA TR THIE 7 A v MEH
PEL, ZOERE L TEE®D cyanidin I X BERLD 6FHBH - rEAEAERL, LDEE
b4 %I 2 (Brouillard and Dangles 1994, 7571995, E1996), L L, TOKDH7E3,T,
Y AL S VR TTIA E TOE T A cyanidin DA TEESNTEY, o7 v by T =YY
WSRO TVIE,

5V®ﬁ@%ﬁ%éﬂké5—60%ﬁ®7ﬁﬁ/4FMYVFVTLV&75£/—wMﬁ
ROERBETHE LTHALTVS, WbWaT Y YT =v-7 5K/ - VREET,
cyanidin 3, 5-di-O-glucoside ® 3-fLD 7'V I =AY 2 T i (oxalic acid) ZfFiLH & LT
kaempferol 7-O-glucoside @ 7-RID 7 V3 — 2 & T 2T VFER L2 S DT, orchicyanin I & %2
} 57 (Strack et al. 1989), T i3 Dactylorhiza, Gymnadenia, Nigritella, Ophrys, Orchis, Serapias
B L 05 YREEYOE» NI TV, TNdE e TFRaES A Y MERHELT,
ARDT Vb VT =V OBEEOHHSE TS EELONS (Uphoff 1982), LD K 5753
A v MMER OIS, Griesbach (1990) & Phalaenopsis schilleriana T7 ¥ b ¥ 7 =
(cyanidin 3-O-trisinapylglucoside-7, 3 "di-O-glucoside) & 2 ¥ C-7 ) a vy w7 7KV
(isovitexin 7-O-glucoside & apigenin 6, 8-di-C-glucoside 7-O-glucoside) & DT E s * » MEH
MECTWS E#E Lo,

cOESHic, 5 VEHEMOWL ohTRT vV b ¥ 7 = (cyanidin BLEA) o7 5K A
FOGEREE O TATHBLOSTFHE T e 2 v MERI L 2IEBOLER (FHfh) D5

-(continued)-
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Table 2. The occurrence of floral anthocyanidins among the genera of Orchidaceae

Subfamily No

Genus

Pg

Cy

Pn

Dp

Pt

Cypripedioideae
Cypripedium 3
Paphiopedilum

Orchidoideae
Caladenia
Elythranthera
Glossodia
Caleana
Acianthus
Diuris
Thelymitra
Prasophyllum
Anacamptis

N = = N W= = NN NN

Barlia

—_
3

Dactylorhiza
Gymnadenia

- A

Hymantoglossum
Neottianthe 1
Nigritella 5
Ophrys 15
Orchis 25
Serapias 9

—

Traunsteinera
Epidendroideae
Cephalanthera
Epipactis
Limodorum
Listera
Calypso
Bromheadia
Dipodium
Ansellia
Cymbidium
Grammatophyllum
Catasetum
Lycaste
Miltonia
Oncidium
Bletilla
Phaius
Spathoglottis
Brassavola
Broughtonia
Cattleya 3

D—lui—l)—ib—ib—l[\.)r—li—\b—-lb—lm)—l)—l—lb—lb—l)—lwl\)

15
25

e e N T e = WL S St JOReY —_

w

—_ = e

-(continued)-
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Table 2. -(continued)-

Subfamily

Genus No. Pg Cy Pn Dp Pt Mv

Cattleyopsis 1 1

w
w
[

Epidendrum

—_
]

Laelia 19
Laeliopsis
sophoronitella
Sophoronitis
Masdevallia
Appendicula
Dendrobium
Aerides

Ascocentrum

_ Nk m e

Doritis
Phalaenopsis
Rhynchostylis
Vanda
Arundina

[ T N S U S S S e N e

_ W = W
—_

Pogonia

total 207 7 198 9 5 2 4

Pg=pelargonidin, Cy =cyanidin, Pn=peonidin, Dp= delphinidin, Pt=petunidin and Mv=malvidin.
Arrangement according to Dressler (1993).
No.=Numbers of taxa were reported the presence of anthocyanins.

NTW5b,

2 sA Y MERDAICE Y —oHEIbhT LW AEEREBROFO(LEARIY 27 ¥
(Commerina communis) %7 V%4 (Hydorangea macrophylla) KREINBZT VYT =D
48 & DsER DI (Hayashi and Takeda 1970, Takeda et al. 1985) TH 525, 7 v REHEY O TE
BOERICESBHIERT 2LV XIBHEISETTOLIHEILL,

S5 VREHEMIOTENEE TH AMOBERE LT, A5/ 4 FEORESSFONE, T VD
@T@<,ﬁ%ﬁTﬁ@@%%@T52K@?&ViKTVbVTLV&ﬁU%/4Ffﬁéo
T VR YT = VhE, % RROEOEEBRTHEOIMLT, AuF /A FIIEEP
B, BB EEARETH L E VA B, T YREY T b4 & TIT Dendrobium ¥ D31
ke L LTHaF /14 F D zeaxanthin, lutein, neoxanthin, violaxanthin, antheraxanthin, 3 -
carotene 78 (Thammasiri e al. 1986, 1987), Cattleya aurantiaca 7> © |3 v —carotene, lycopene, 3 -
carotene, 3 ~cryptoxanthin, rubixanthin, xanthophyll 378 E S HEE STV 5 (Matsui et al. 1992),
T, HNavRA—OVDEIBEBROTTE/ A KRNy FH Vv FUyRLERT VRN OE
HESNTVEVLD, BZ5L 5 YORBIROELALT TSI BT/ 1 FERICK > TH
BanTwabolHfEfllansg,

BOuFIARET YNV T =y EDRBER—IPOREIETE (Sophoronitis coccinea, Laelia milleri

-(continued)-
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Table 3. The occurrence of flavonoid classes among the genera of Orchidaceae

Subffg;ir}is Noo An F1 Fn Fy Df AF CG Pa Xa

Cypripedioideae
Cypripedium 3 3
Paphiopedilum 1 1

Spiranthoideae
Cyclopogon 1 1
Spiranthes

Orchidoideae
Caladenia
Elythranthera
Glossodia

Caleana

—
—

Acianthus
Diuris
Thelymitra

_ N W e NN N

Prasophyllum
Aceras
Anacamptis
Barlia

=N e e N W = = NN

Coenoglossum

—
|
—
e |
—
w

Dactylorhiza
Gymnadenia 4 4 2 2
Hymantoglossum 1 1 1
Neottianthe 1 1 1
Nigritella 5 5 4
Ophrys 16 15 5
Orchis 26 25
Platanthera
Leucorchis

W o= N N W

Serapias

—_ 0 = N

—_

Trausteinera
Epidendroideae
Cephalanthera
Epipactis
Limodorum

—_ W N

Listera

Liparis

Calypso
Bromheadia
Dipodium

Ansellia
Cymbidium
Grammatophyllum

—_ = N = e e

Catasetum
Anguloa
Lycaste

e N B e TV T N

Neomoorea 1 1

-(continued)-
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-(continued)-

Subfamily
Genus

Z
°

Fl Fn Fv Df AF CG Pa Xa

Maxillaria
Mormolyca
Lockhartia
Miltonia
Oncidium
Bletilla
Nephelaphyllum
Phaius
Spathoglottis
Meiracyllium
Anacheilium
Brassavola
Broughtonia
Cattleya
Cattleyopsis
Epidendrum
Laelia
Laeliopsis
Sophoronitella
Sophoronitis
Masdevallia
Pleurothallis
Restrepia
Stelis
Neobenthamia
Polystachya
Eria
Appendicula
Dendrobium
Epigeneium
Bulbophyllum
Aerides
Ascocentrum
Doritis
Phalaenopsis
Rhynchostylis
Vanda
Chamaeangis
Arundina
Pogonia

e N S e T

w [
—_ = W = N

—
—_ o = N e O\ = = O B

—_
'S

_ o o W) 1 e W) e = D e

—_ e = N e

31

19

—_ O\ =

W om ke

—_

22

total

290

209

60 6 1 25 6 7 4 7

An=anthocyanin, F1=flavonol, Fn=flavone, Fv=flavanone, Df=dihydroflavonol, AF=anthocyanin-flavonol

complex, CG = C-glycosylflavone, Pa=proanthocyanin and Xa= xanthone.

No.=Numbers of taxa were observed for flavonoids.

Arrangement according to Dressler (1993).
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% Cattleya aurantiaca DZEFHILE) TGN, FEMORBICEELBEHLZE L LTV
(Griesbach 1984, Matsui and Nakamura 1988, Matsui 1988, 1992).

RCEBENZT Y by T =V PAD T 58 4 FOREFIER DTV, FESNTVE LD
& U Tld Dendrobium crumenatum & Bromheadia finlaysoniana ® EHEIED» 57 5K /) — D
quercetin 3-O-rutinoside (rutin) %% (Lowry and Keong 1973), Doritis pulcherrima 7> 5 7 5 & ) —
)V D quercetin 3, 4’-di-O-glucoside & quercetin 7, 4’ -di-O-glucoside, 7 5 /N / ¥ @ naringenin 7-O-
glucoside 7% (Harper 1974), Gymnadenia conopea 7> © kaempferol 3, 7-di-O-glucoside, quercetin
3, 7-di-O-glucoside 75 & 4 FEEHD 7 5 K / — A3 (Sconsiegel und Egger 1969), Orchis sambucina
DE LD © quercetin @ 3-O-glucoside (isoquercitrin, Fig. 1) & 3, 7-di-O-glucoside 35 £ U kaem-
pferol 3-O-glucoside %% (Tira 1971, Dolci and Tira 1979), = L CRIARAD 2 ¥ 2 % v MMEH %253
7 7%/ 4 §F& LT Phalaenopsis schilleriana 7> 5 2 FE¥iD C-7") 2 )7 5 £ >~ (Griesbach
1990) HABERE S WL TWRITT XL\, 723, Doritis pulcherrima H 5 O naringenin 7-O-
glucoside (Fig. 1) &5 YRl THE—D 7 58 v ORETH 5,

TIRYRT IR —VERLELELINLGDTISE/ A FiFa s 2 v  ELE Lo
EEICHESREHER T OPZ0E0 D T, HROIC N FEEDREMSFEYT 30
3, AR E S D2 INEDT7 SR/ 4 FEBANT A, 572 E Vb TWS (Harborne
1993)o 7 Y BT b Anacheilium BEEOIER O CHEET 3V E Fuv 58— (3,5,7,
3'-tetrahydroxy-4"-methoxydihydroflavonol 3-O-rutinoside, Fig. 1) 75, T 0% 5 03|41 | ¢
VB LHEESN TS (Pabst ef al. 1981, Ferreira et al. 1986), WMFE Tiz—z, 72 b v 7
=YPUADT IR A FSBICEE LTV EdbCcEhT, EEICS RN OIE A 5T
CAtrd 2L, BEALOMICEAMRBIIE RS EN TS EHALTVS (I D),

SYORICEEFNLOHRRNDI B, TY MY T2V ZoWTRZOMEDEMS 12 bhhb
5F, WHMUS NI LY, ZokE S0 EI> 0 THRIIS st (Arditti 1969b, Withner
1974, Arditti and Fisch 1977, Ernst and Rodriguez 1984), i 7 5 & / 4 FE4A e Wit &
AERHOEETHY, Ll OBIFRPRERE OMEM#LICB T 27 5%/ 4 F ORE DRI,
BBV IMEFMRFHER L LTORARED DIt bIEIATNE 758/ 4 FRAD WV - 2
S DOREREPKE L SN 3B,

TSR/ AREEES LZS VEORSESHME

RIS HIBRIc L D1, EHINTVWE 75K/ 4 FOMRAFTL S 2 W IZEHIC & X0 S H
K ->TWVWE S VIZEFEDOH MR 82B290ETH 5 (Table 1), CHIFRIC S Y EOFELK 1
ATTEERODUBLEEE-TH, ELLEO2% I VE LAY 5+ 4 MRk I+
PHREDBTONTVRVEIILE B, (-T, TNEFOF— 555 5 R 2L a0 1< LER
LED LT 2HICIMENH 2, LhL, BATIITREE THELATVAEREECETFD
(LSRRI R AR 2 L id 2,

FYMTI IR 4 FEBEE LIALEEFNARA RN bDF—EOT v b v 7 = Vic
P4 L T Arditti and Ernst (1969a) 758 b L72LI4, 5 vEEE 2D % - 72 & © 12 Williams
(1979) DX E-bN G, HIRTSBINRE (758 4 FAEHTEXEh > BHAE)
D5 HEMOEILEEINE 75K/ A FETBE L, TOE, S3%0BTC-7)aviy
THRVE, 3IROFETT7 58/ — VAR Lz, 2NORBREKRDS v EOSEEEL 3hE Dk
WHHBE 727> > 7243, Dressler 125 - 72434 D Epidendroid 3 & ¢F Vandoid ®3# 0 &8 5 X (Nl
VHOREIC C-2") 3 vV 7 5K v —fEIT, Neottioid DI TII 7 5 / — VA2 S b
DOZVWT ENREMIITH 2 LR LTV B, CASDC-Z ) av LT3R YD TS E ) —
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REDBEAENT 7Y 3 VBRI BEOHANBEETH 55, W20, 5501
M LEAYIc O W T IRBEABREEN B SN, HlZE, Oncidium excavatum & O. sphacelatum
7 & @ hispidulin 7-O-rutinoside (Fig. 3), [@ U < O.excavatum & Eria javanica 7> 5 D
pectolinarigenin 7-O-glucoside (Fig. 3), Listera ovata %> 5 luteolin 3’, 4’ -di-O-glucoside (Fig. 3) &
BERS VR E LD HRATHMED R M7 7 TR/ 4 FEEKERTH 5 (Williams 1979),
Wik o ofuc, a7 vy T=Y, YEFBTZIR/ -, S51E7IR/ A F (CeCs
Co BEABK) & 3B THESRMICEELTVEF S+ v b v (C-C-C BWEARFH) O
mangiferin % isomangiferin (Fig. 4) 72 & bW < D>h DO » L TW5b, 77 +#/ 1 FiC
BEd %7 =/ — VLAY & LTIk T Oftlic Dendrobium densiflorum %> 5 2-( 8 -D-gluco-
pyranosyloxy) 4, 5-dimethoxy-trans-cinnamic acid (densifloroside) PEHALAY & L ToBtRE S
N TWw5 (Dahmén et al. 1975),

Williams (1979) O F — % b&wc45 % clIcHmeshTcwas VRO 7 SR 4 FOHE%E
Table 112, £7- 5 vEIOBOMTD 75K/ 4 FD 7 5 AD44i% Table 3 iC/R LT, 7 ¥ 1
vy = vidEbLE L O TRIBS TV A8 (290820958, HKicfEoBf, £ (poly-
morphism) DOFEEE LTRET2HGE L, LT LOAHLB—HLIEY (Bohm 1987), T D
thcifE4E, B (Tatsuzawa et al. 1994, 1996a, 1996b, 1997, SL#1996, Saito et al. 1994, 1995)
DBERITE L 72\ ¢ 2 O¥EMEIC 7 ¥ VL& N7z cyanidin @ 3, 7, 3 -ECHEA 3 th O REVIEE T 1313
LAFEHENTELS, 5 VvRETS Cattleya BEVWL O DBICEAE SN BEDOIEL SR H
SNEDBTHB, CNEDT Y YT =7 YROPTEDX S ILHH LTV 505K
HINBINRESLBWEIATH 5,

syRlchRisnzzT v v T =V PAD T SR/ 4 FTHEES L5 D iJ pectolinarigenin
(5, 7-dihydroxy-6, 4 '-dimethoxyflavone), scutellarein (5,6,7,4 ’_tetrahydroxyflavone), hispidulin
(5,7, 4 trihydroxy-6-methoxyflavone) @ X 5 7% 6-RLIZ/KEREL® # b+ ¥ WHEHOEAELTWVWE 7
5K vT (Fig 48R, —BMIc+ /BT EDLDELLTVS EFZ 5N 5 HEYHE TR
ExNTVWALAYTH S (EE} 51988, Iwashina ef al. 1995), Ih 5 IFECHEAR L LT Eria
javanica, Oncidium excavatum, O. sphacelatum 7> 5 5221 3 FEE EH X SN TV 5 fthic,
Odontoglossum BEEIC bFEL TW 3 (Williams 1979)6

foENE 75KV ELT, 5 YRITRME— Restrepia elegans THiH & 1172 tricin 5-O-glucoside
(Fig. 1) »3&% 4 (Williams 1979), 75K VL7 IR/, —IVDX I A-[LITH WR=WVEAEBFT
275K/ 4 FRTY LY T=vDE5E, TREALEVT SR/ A4 FERELYD, 4-(ID7
VR VR B B S-RL KRR & ORIT, 7 7R/ 4 FEBSERS hARRTKRES
BT L, fERELT, S-MOKBRECESEAT S LM TH 5 (Harborne 1976b, HF S
1989), Z D72, 75K/ 4 FEAKOBKBEMETITONS T-(IE L OREDEE L BFRITD,
FCEORATHDIEND, 758/ 4 FERSHERENSZHIR TS T S-MLIENERT S
LHEESN B, LEd-T, CORMEEEAKT 288105 253, tho 7 5K/ 1 FEHEKE
LR BREE HBHEA TS EELONEH, T VRITIEA E THE— R elegans TGS 1
12DH TV - Z D D BREFIcN 5,

BRI~ kS, EABICDE HEbL-Th 1 HERIPICHAZEEEL, Lrbill
REOEMOmTROELLTVWAEREEL Shb 5 v, ToZhklicsnt, Dl
L HIEOEENE RIS BV TRMEDEATY B, SR, FREL L bIKRBREZFETIT 20
Ko WT HEREAMEMBE LTV EFHSN, bFhicd RO — v b OESSTT SN
HEFTY, BOFBEERETHET VYT =vidbELD, 75K/ -, 75Ky, TIN
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=y S BT
OH
HO @ OH
o-glucosyl
HO 0]
quercetin 3-O-glucoside (flavonol)

OCHj3
HO © OH

OCHj

glucosyl-0 o}
tricin 5-O-glucoside (flavone)
C-glucosyl
HO g OH
HO (0]
vitexin (C-glycosylflavone)
O
glucosyl-o OH
HO O
naringenin 7-O-glucoside (flavanone)
OH
O
HO OCHjy
O-rutinosyl
HO 0

3,5, 7, 3’-tetrahydroxy-4'-methoxydihydroflavonol
3-O-rutinoside (dihydroflavonol)

Fig. 1. Chemical structures of the representative

flavonoids which were isolated from orchids.
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HO

4
H (0]
(0]

cyanidin 3-O-[6-0-(malonyl)-glucoside]-7-0-[6-O- (p-coumaryl)-glucoside]- "OH

3-0-[6-0-(4-0-(6-0-(4-0-(glucosyl) -p-coumaryl) -glucosyl) -p-coumaryl) - o Ho OH
glucoside] from Bletilla striata. o
HO OH
(0]
HO
HO
\ o

Fig. 2. Chemical structure of a representative cyanidin 3, 7, 3’-0-glycoside in orchids (modified
from /7% 1996).

sy, VekFa7IR,—N, C-FYavvrsRy, Farvirvr=vi, £ OEED
TSR A FBLUOZNEEETEFH Y P YRHIONTV S, SOV DpIMETIREL,
weosRILINEbDbH B, SROSFHBELICO>NT, (hTHBRITENZ ARG,
Z0B, ChbNBV-t0S vOHEl, BICZRODORHEOFEFRELLDOLIITHAD-T
WBDMEENHLMIZIE>TL BTHA Do HEFEICHEKENEIATH B,

il i

AHAERET 21 b D, FERS VRO - RHICE L T CHEE 7 R Y
S EREYEBAREEICE  BRHOBEEET 5, ARRFROFEEREYEORE ZiR
LT, EHFSERO—>, 5 vRHioWTZD 7 5K/ 4 R LB OHBB LUNMHEE LI
HbDTH 5o

I HECOS YREMIO T 58/ 4 KB 2 WA SR SN TERFEEFRLE
YR b THEEET 5,

Summary

The family Orchidaceae is big family containing about 17,000~20,000 or more species. In this
review, the flavonoids which have been reported from the family are mentioned, and are discussed
their contribution to flower colours and chemotaxonomic significance.

Two hundred-ninety taxa (82 genera) of the Orchidaceae have been surveyed for flavonoids. The

anthocyanins which were reported from many orchids as flower pigments, flavonols, flavones, C-
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rutinosyl-o OH

CH30
HO o}

hispidulin 7-O-rutinoside (from Oncidium excavatum
and O. sphacelatum)

glucosyl-o OCHy
CH;0
HO o]

pectolinarigenin 7-O-glucoside (from Oncidium exca-
vatum and Eria javanica)

o-glucosyl

o
HO o-glucosy|

HO 0

luteolin 3’, 4'-di-O-glucoside (from Listera ovata)

Fig. 3. New flavone glycosides which were isolated
from orchids.

R

HO © OH

Ry OH
HO (0]
R, =C-glucosyl, R,=H: mangiferin
R:=H, R,=C-glucosyl: isomangiferin

Fig. 4. Chemical structures of xanthones
from orchids.
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glycosylflavones, flavanone, dihydroflavonols, proanthocyanins and rare anthocyanin-flavonol com-
plex have been found from the flowers and leaves. Related xanthones were also detected. But,
isoflavone, flavane 3, 4-diol, biflavone, chalcone and aurone are not reported.

In almost cases, flavonoid survey have been performed in relation to flower colours. Thus, six
common anthocyanidins, pelargonidin, cyanidin, peonidin, delphinidin, petunidin and malvidin were
detected from orchid flowers. But, almost anthocyanins which were found in orchids were cyanidin
glycosides. The very unique cyanidin glycosides, which complicatedly attached some glucose and
organic acid moieties such as P-coumaric, caffeic, sinapic or malonic acids to 3-, 7- and 3’-positions,
were isolated from Bletilla striata, some Cattleya, Laelia, Sophoronitis and Vanda species by Tatsuzawa,
Saito and co-workers (Tatsuzawa et al. 1994, 1996a, 1996b, 1997, 3.751996, Saito et al. 1994, 1995).
Their acylated cyanidin glycosides represent more bluish flower colour due to intramolecular co-
pigments with organic acids than simple cyanidin glycosides. Another intramolecular co-pigmented
anthocyanin was an anthocyanin-flavonol complex, i. e., cyanidin oxalyl-3, 5-di-O-glucoside-kaemp-
ferol 7-O-glucoside, and was named as orchicyanin I .The complex was found in Dactylorhiza,
Gymnadenia, Nigritella, Ophrys, Orchis, Serapias species etc. (Strack et al. 1989).

Other flavonoids, i. e., quercetin 3-O-rutinoside from Bromheadia finlaysoniana and Dendrobium
curmenatum (Lowry and Keong 1973), quercetin 3, 4’-di-O-glucoside, quercetin 7, 4'-di-O-glucoside
and naringenin 7-O-glucoside from Doritis pulcherrima (Harper 1974), kaempferol 3, 7-di-O-glucoside
and quercetin 3, 7-di-O-glucoside from Gymnadenia conopea (Schonsiegel und Egger 1969), quercetin
3-O-glucoside, quercetin 3, 7-di-O-glucoside and kaempferol 3-O-glucoside from Orchis sambucina
(Tira 1971, Dolci and Tira 1979), isovitexin 7-O-glucoside and apigenin 6, 8-di-C-glucoside 7-O-
glucoside from Phalaenopsis schilleriana (Griesbach 1990), and 3, 5, 7, 3'-tetrahydroxy-4’-methoxy-
dihydroflavonol 3-O-rutinoside from some Anacheilium species (Ferreira et al. 1986), were also
isolated as flower pigments.

Chemotaxonomically, the flavonoids have been surveyed less than 2% of orchids. Williams
(1979) has found C-glycosylflavones and flavonols as most common orchid flavonoids except
anthocyanins. She also found new flavonoid glycosides from some species. Thus, hispidulin 7-O-
rutinoside from Oncidium excavatum and O. sphacelatum, pectolinarigenin 7-O-glucoside from O.
excavatum and Eria javanica, and luteolin 3’,4’-di-O-glucoside from Listera ovata were isolated as
foliar flavonoids. Xanthones (mangiferin and the related compounds) were also detected from some

orchids.
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