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IWASHINA, Tsukasa”: Flavonoids and Their Distribution
in Plant Families Containing the Betalain Pigments (Review)

FLALOEEEYOTE, BE, E BRLCETNIFR~E FROBRRSRET V¥ T
=vTHb, TO—HKT, +7F ¥ aH (Order Caryophyllales), BicdurFH (Order Centro-
spermae) EMEEN 2 HICET 2HYD 5 5, + 7 ¥ 3K (Caryophyliaceae) &7 v v v F
(Molluginaceae) %< 98l 44bH, vIF5 (Aizoaceae), & 2F} (Amaranthaceae), VIV
4 54 *Fl (Basellaceae), ¥+ 7 vFl (Cactaceae), 7 % ¥#'F} (Chenopodiaceae), 7 1 7 4 T L
7% (Didiereaceae), # ¥ o4 /3%l (Nyctaginaceae), ¥ ¥ T+ U ¥} (Phytolaccaceae) 3 & T
Z~_Y b af} (Portulacaceae) WWEZFINIBRMNT Vb v T =V ERELE-7bDTHB T EIF
LA DOHIGNTEY, HTHCF v RVEETNE LA SREBOBREEF v RT Vb VT
= v (nitrogenous anthocyanin), HBOEFEE 7 5 X ¥ 7 = (flavocyanin) &FEA T
(Reznik 1955, &H 1973), D%, IhoD@ERIEFIENEN, N YT = (betacyanin) B L
U~Rg*4 v F v (betaxanthin) &, T2EERIRL TS LA v (betalain) EMEIEN S K9
121 572, THNBHITDWTIE, Mabry er al. (1962) 757 5~V 9 (Beta vulgaris) DRICEE N
ZHREEOBHE, &=V (betanin) DT 7Y IV THBF =YY (betanidin) DILFHEED
fRIAZRA, OB T Vb YT =vDLIE 27 ==XV EY Y T L (2-phenylbenzopyrrili-
um) EEAERELTVWAOTREL, 42 FNEY V2, 6-V AR VEE (4-methylpyridine-
2, 6-dicarboxylic acid) ZEAFHKEL, NS5 6-Ye FrF v, 3-YE Fag Y F—b2-7
R Vg (5, 6-dihydroxy-2, 3-dihydroindole-2-carboxylic acid) MFE& L7cbDTH 5 T &2 WE
L7z (Fig. Do

Z 0%, Ny vT=VEEEEOHNVE VRO 5-01d 5 VI3 6-ALiiEET B IO P,
HBEVRETNICERBPEET I REICE-T, LI FH v F VHIRS 6-VE R+ v
2,3-Vk FoA v =2 VvEVBBORDDIZ, 7o) v (proline), 7% I v (glutamine),
Vg 3 v (glutamic acid) BWEREDOT I /VBAEE LD THZ T EHHIAL 2 (PIA
iZ, Piattelli and Minale 1964, Piattelli ef al. 1964, 1965, Minale et al. 196675 &), LIk, 15V 7
O Piattelli 5 &, FTERF KA YD Strack 5D 7 V=7 &M, ThE TIKHSOEHDO NS LA
YERMBSBERITE SN TV S (Clement ef al. 1994),

Ny T = VEROESERERICOVWTOHANLTENTEY, SHETIC25TD DOPA
(5, 6-VFF ¥ 7 ==7 5=, 5, 6-dioxyphenylalanine) D 5 5D 1 3 FD NV € VERVEAL
FICBIB LT % 5 3 VB (betalamic acid) 24U, fid 1 3 F» 54Uy 7 v F—2¥ (cyclo-
dopa) EFEALTHERTEbDLEEZ LN THD (Strack er al. 1993, Clement et al. 1994), 7 =
= NVTS5=v-TVvE=71) 77—+t (phenylalanine-ammonialyase, PAL) IC&>T7 = =/VT 7=
Y SH Ut A B2 (cinnamic acid) & 343 F D<o =V-CoA (malonyl-CoA) & DFE& LT

AT ITECE AEN REEEYRE SRR gk e v & — PUREEEYIE.  Tsukuba Botanical Garden, National
Science Museum, Tsukuba 305-0005.
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Fig. 1. Basic chemical structures of anthocyanin and betacyanin.

ERENET Vv v T=v b8R8/ 4 FOZNERKRELEL 3,

DXL, FERECLIENIESRBRICE S THFEINERI LA VET YR Y T VT
b2 bhrboT, INOMEBRBOREII EN—MNT, J11viE8ET2980FF
VIHMYIP SR INET, Ty by T=vRE - RBINTESLE, —F4, 2oty
PoRERNS VA VBRESINTVEL, FIZIE, ER S (1985) ©&F « T (1985) 3+ K5
YRHEYA3E259FE DL P REDOBRRD 0 L1, FR~FEROEBRIITRTRS LA
YRBRT, Ty T=viRE-skSBRENEL S,

FTFYaEUADRS RS LA vERBHEEE N —DOHE G E )  aDR=F VS 4 4
(Amanita muscaria) (Dopp and Musso 1973, 1974), 7 # ¥ < % /7 |& (Hygrocybe spp.) (von
Ardenne et al. 1974), X 2 V) A& (Hygrophorus spp.) (Strack et al. 1993) » 5T, LZH T
7") ¥ (muscapurprin), & Z# 7 % Y ¥ (muscaaurin), & Z# )71 v (muscarubrin), 4 A #
7 7 EY (muscaflavin) X EEMZE NI, £DH, THOOBERZOT I/ BIEEOIBL RS
77 ) v (muscapurpuric acid, & ZH FIVT Y V), 4 K5 vEE (ibotenic acid, &R B T ¥
Dy D)BE, BRET7T I /VBTHRENTVWAI EMHBL, SZYIcSEnis s LAY
BRLEBEEGERMNCRIE -1 bDTHBEEZSNTVS (Dopp et al. 1982, Strack er al. 1993),

FTICOBRIE ST, NI LA VEESRT BHEIOHZ -7 v aHO 9HOEY» ST v b
VT =VvREsfKBREBENTE Y, LA, TUr YT v ERUAESERBRIcHKT 3 L2
ZoNBMOT7 5K/ 4 FidZh ooy oM@ R Esh 2,

FWX TR, "y LA vBEREAKT S+ 7Y IHOIFcB 3 hETicfiEshiz7 5
R/ 4 FOFERFELEZNODOAFHIc->VWT, ZRBIcE4 3,

YIVFEl (Aizoaceae)

Y FREE L OSBRI SEREICH L THEIEL, ZROELAELTVWS, ChETICET 7
U OBGEZHRILNT, 143[EFI2300f I 5 N TV B (Heywood 1978), LinL, 75K/ 4 K
BHESNTVE DR, EHOHBMRD, 14851 iz 3 4\ (Table 1),

FEIIR/AFET7 5K =T, 51BHS0ETED SN TV S, 3-O-glucoside, 3-0-
rhamnosylglucoside ® & 9 /& Kaempferol (Fig. 2-27) OEMEAXRNL L OB THRHE S (Reznik
1957), Quercetin (Fig. 2-48) DBCHEAIZ 3-O-glucoside 5 E DTN TH B, BHRIL 75K/ —
EL TR INWVZARY b (Sesuvium portulacastrum) DEEN S, 6-fIABHINIT7 5K/ —
VTH B eupalitin (Fig. 2-19) TDbD &, %D 3-O-glucoside H &£ ¥ 3-O-rutinoside L = h
TW3 (Khajuria ef al. 1982, Banerji and Chintalwar 1971)o
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Table 1. The reports of flavonoids in the family Aizoaceae

Species
Flavonoid classes
Flavonoids

Aptenia cordifolia (/>3 )/ )
Flavonol
Kaempferol glycoside (Iv) (Bate-Smith 1962, Burret et al. 1981, Richardson 1978), Quercetin glycoside awv)
(Bate-Smith 1962, Burret e al. 1981).
Bergeranthus multiceps
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).
Carruanthus ringens
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).
Conicosia communis
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).
Conophytum albescens
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum augustum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-thamnosylglucoside (fl) (Reznik 1957).
Conophytum bifidum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum citrinum
Flavonol
Kaempferol 3-O-glucoside (fI) (Reznik 1957).
Conophytum conradi
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum corculum
Flavonol
Kaempferol 3-O-glucoside (f) (Reznik 1957).
Conophytum ectypum
Flavonol
Kaempferol 3-O-glucoside (fI) (Reznik 1957).
Conophytum elishae
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum ernianum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum exsertum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum flavum
Flavonol
Kaempferol 3-O-thamnoside (fl) (Reznik 1957).
Conophytum globuliforme
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (fl) (Reznik 1957).
Conophytum impolitum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (f) (Reznik 1957).

~(continued)—
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Table 1. ~(continued) -

Conophytum laetum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum limbatum
Flavonol
Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum luteolum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (f) (Reznik 1957).
Conophytum luteum
Flavonol
Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum marginatum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum marnierianum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum maximum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (f1) (Reznik 1957).
Conophytum meyeri
Flavonol
Kaempferol 3-O-rhamnosylglucoside (f1) (Reznik 1957).
Conophytum minutum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum nelianum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum ornatum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum pearsonii
Flavonol
Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum piluliforme
Flavonol
Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum plenum
Flavonol
Kaempferol 3-O-glucoside (f1) (Reznik 1957).
Conophytum praegratum
Flavonol
Kaempferol 3-O-glucoside (fl) (Reznik 1957).
Conophytum sellatum
Flavonol
Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).
Conophytum simplum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum subacutum
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside (fI) (Reznik 1957).
Conophytum tayloriatum
Flavonol

~(continued) -
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Table 1. —(continued) -
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Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum tetracarpum
Flavonol
Kaempferol 3-O-glucoside (f1) (Reznik 1957).
Conophytum tischeri
Flavonol
Kaempferol 3-O-rhamnosylglucoside (fl) (Reznik 1957).
Conophytum tubatum
Flavonol
Kaempferol glycoside (f1) (Reznik 1957).
Conophytum turrigerum
Flavonol

Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnoside (fI) (Reznik 1957).

Conophytum wettsteinii
Flavonol
Kaempferol 3-O-glucoside (fl) (Reznik 1957).
Delosperma pruinosum
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
Erepsia inclaulens
Flavonol

Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).

Mesembryanthemum cristallinum
Flavonol
Kaempferol glycoside (Iv) (Burret et al. 1981).
Neria meyeri
Flavan and Proanthocyanidin

Prodelphinidin Bs (Iv) (Kolodziej 1983), Procyanidin B. (Iv) (Kolodziej and Friedrich 1978, Kolodziej 1984),

(-)-Epicatechin, (+)-Catechin, Procyanidin Bs, Procyanidin C, (Iv) (Kolodziej 1984).

Flavone
Luteolin, Luteolin 7-O-glucoside (fI) (Kolodziej 1982).
Flavono!

Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside (fl) (Kolodziej 1982).

Oscularia caulescens
Flavonol

Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).

Ruschia nonimpressa
Flavonol

Kaempferol glycoside, Quercetin glycoside (Iv) (Bate-Smith 1962).

Sesuvium portulacastrum (3 VAN k)
Flavonol

Eupalitin, Eupalitin 3-O-glucoside (wp) (Khajuria et al. 1982), Eupalitin 3-O-rutinoside (wp) (Banerji and

Chintalwar 1971).
Tetragonia expansa
Flavanone
7, 8-Dimethoxyflavanone (Iv) (Kemp et al. 1979).
Flavonol

Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).

Tetragonia tetragonoides ("7 )V F)
Flavonol

Kaempferol glycoside (Iv) (Burret et al. 1981, Richardson 1978), Quercetin glycoside (Iv) (Burret et al. 1981).

Trianthema portulacastrum
Flavone

5, 2°-Dihydroxy-7-methoxy-6, 8-dimethylflavone (wp) (Kokpol et al. 1997).

lv = leaves, fl = flowers and wp = whole plants.
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OH o
(7) Chrysosplenol D

OCH;

) (o]}

L]
o)

OCH; O

(10) 3, 5-Dimethoxy-6, 7-

methylenedioxyflavone

OH o
(13) 6, 8-Dimethylmyricetin
3-methyl ether

OH (]
(16) 6, 8-Dimethylquercetin
3, 7, 3’-trimethyl ether

OH

(5) Axillarin (6) Betuletol

OH o OH o
(8) 5, 7-Dihydroxy-3, 6- (9) 5, 4-Dihydroxy-3, 3’-dimethoxy-
dimethoxyflavone 6. 7-methylenedioxyflavone

(11) 6, 8-Dimethylkaempferol (12) 6, 8-Dimethylmyricetin
3. 7-dimethyl ether 3, 4”-dimethyl ether

OH o
(14) 6, 8-Dimethylmyricetin (15) 6, 8-Dimethylquercetin
4’-methyl ether 3, 3’-dimethyl ether

OH o]

(17) Dumosol (18) Ermanin

Fig. 2. Chemical structures of flavonol aglycones occurring in betalain-containing families.
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OCH,

o
(20) Galangin trimethyl ether

OH o OH o OH o
(28) Kaempferol (29) Kaempferol 3, 7, 4°-
7, 4’-dimethy! ether trimethyl ether

OH o
(33) 6-Methoxymyricetin
3, 4’-dimethy] ether

OH [ OH 0o OH o
(34) 6-Methoxymyricetin (35) 6-Methoxymyricetin (36) 6-Methoxymyricetin
3, 3’-dimethyl ether 4”-methyl ether 3, 47, 5”-trimethyl ether

OH o]

(39) 6-Methylkaempferol
3, 7-dimethyl ether

OH (] OH o

(37) 6-Methyl-(+)-Androyol (38) 6-Methyl-(-)-Androyol

Fig. 2. - (continued) -
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OH o OH o
(40) 6-Methylkaempferol (41) 6-Methylmyricetin (42) 6-Methylquercetin
3-methyl ether 3, 4’-dimethyl ether 3, 7, 3’-trimethyl ether
OH
PRt
HO 0. l X -
OH
oH O OH 0 OH

o}
(44) Myricetin 3, 4'- (45) Ombuin
dimethyl ether

OH o

OH o
(50) Quercetin 3, 3-
dimethyl ether

OH o

(49) Quercetin
3, 7-dimethy] ether

OH o
(52) Quercetin 7, 37, 4'-
trimethyl ether

(57) Spinacetin

OCH,3

o 0
I
o
OH o
(58) 3, 5, 6, 7-Tetramethoxyflavone (59) 5, 37, 4"-Trihydroxy-3-methoxy-
6, 7-methylenedioxyflavone

OCH; O

Fig. 2. ~(continued) -



Ry VA VEBRT AEOT IE AR 19

OH o OH o OH .O )
(1) Acacetin (2) Apigenin (3) Apigenin 7, 4"
dimethyl ether

H;CO
OCH: O

(5) Baicalein 5, 6-dimethyl ether

OH o
OH o

( ) @ " OH o
(7) Chrysoeriol 8) Cirsimaritin (9) 5, 7-Dihydroxy-3, 4’-dimethoxy-
6, 8-dimethylflavone

OCH; O OH o} OH o .
(10) 6, 7-Dihydroxy- (11) 5, 2°-Dihydroxy-7-methoxy- (12) Genkwanin
5-methoxyflavone 6, 8-dimethylflavone

OH ° OH o
(14) 6-Hydroxyluteolin (15) 5—Hydroxy—§, 7-
6, 7, 37, 4’-tetramethyl ether methylenedioxyflavone

DUve
(I
o)

OCH; ©
OH o OH o
(16) Jaceosidin (17) Luteolin (18) 5-Methoxy-.6, Ly
methylenedioxyflavone

Fig. 3. Chemical structures of flavone aglycones occurring in betalain-containing families.
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OH o

OH o
(01H9) ;Iepetin (20) Oroxylin A (21) Salvigenin

OCH;
H;CO. o O

HiCO'

HO o R,

HO
OCH; O OCH; O

(23) Scutellarein tetramethyl ether (24) Sinensetin

OH o

° .
(26) 7, 3°, 4"-Trihydroxy- (27) 5, 7, 4"-Trihydroxy-
6-methoxyflavone 6, 37, 5’-trimethoxyflavone
OH o
(28) Velutin
Fig. 3. ~(continued) -

75KV EET 7 ) AEEDLWHEYITH % Neria meyeri & Trianthema portulacastrum O 75>
CHEIN TV DS, HBIED 7 5 K v id—#&HI7 luteolin (Fig. 3-17) & % @ 7-O-glucoside TdH %
7% (Kolodziej 1982), %E M S HAR T ML C-* F (b7 5 K v d 5, 2 -dihydroxy-7-methoxy-
6, 8-dimethylflavone (Fig. 3-11) M5B S 1172 (Kokpol et al. 1997) T D LAYIZE S 2L b
FIOKBETERSIN TV IETHRENTH 5, JNFEAL LT, HHORET
BELTWAS,

7 5 R VDR & N7z Neria meyeri > 513+ F Y aHTRBDHDTHR 7 5N v B 77 v
YT =V 6 EENSEEEE SN TWVWS (Kolodziej and Friedrich 1978, Kolodziej 1983, 1984),
BNz 2FHD 7 5 /v -3-4 — b, (+)-catechin (Fig. 7-1) & (-)-epicatechin (Fig. 7-2),
Zhic 4O 7 a7 v b ¥ 7 =YY, prodelphinidin Bs (Fig. 7-6), procyanidin B, (Fig. 7-3),
procyanidin Bs (Fig. 7-4) # & U procyanidin C, (Fig. 7-5) T %,

BICHBRB D, FEEHEOMABMRY, vy vFrRdbEio "y v vEBREEGKT S ENTE
AHEYIORIT, 75" vBLU T T v v T2V vhsniish, ThoO(bZEEBENRES N
fDEM—C DDA TH B, 112, 7TV T =Y IOV TEY NVF (Tetragonia
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OH o HO OH o

(1) Alternanthin (2) Isoorientin

OH o
(58) Vitexin

o
(6) Aervanone

Fig. 4. Chemical structures of C-glycosylflavones and C-glycosylflavanone occurring in betalain-containing families.

tetragonoides) 15 & 8 BR0BO Y O RBTET 0 5, ZTOFEMNMES LTV S (Bittich and
Amaral 1991), L» L, THREFEBIKSRELTT ¥+ ¥ 7 =Y YO cyanidin BRE S v 7
CEMLBESNLSDOT, HLOLEYONHETEICRE > TRV, BBED,SEIREEN
- Ts

bLINONMWEEELTEE, — IR 75X/ 4 FOESERIETE, TvirvyT=YrE7
SNy (7578034 —0) @ELEN, o437 v+ Y7 =YY (leucoanthocyanidin, =7 5
N3, 4V F — ) DS L THER SN S DT (Heller and Forkmann 1988, Stafford 1990),
s L4 vEASKTAEYS VL Fu7 5K, -4 57 ¥ —+ (dihydroflavonol 4-reductase,
DFR) £ CRIFHELTVWA T LD, Ry LA vELSRT BEPNEET v VYT = V2GR
LW 2 R4 38018 3 d b 2 ACTHBICEH S 5,

TSN VRV LVFRIALIRINETIC=2a—Y =5 Y FIREDY VF BHEY, Tetragonia
expansa > 5> DHWE SN TV S (Kemp er al. 1979) o T DILEYRIEFE T v v PV ISHEED
7, 8-dimethoxyflavanone (Fig. 5-5) T, E» S bz YiZX 3l THEO NI, THiF ABRIC
F oo BEENLL, FHBBICOKBENSEL, TALE AL bF Y LEDAZRDS
DT, BEHORETHE SN, CO7 53X/ 4 FREHE THOEI» SHEEN TV,

PDlEoXsic, BohkHETRHIZ2 0D, YVFROFEISR/ A FEI75K/ - T
BB, 75K VETI N vbbEhENOHEES I, O-FHEES L ERORETH
D, CEEEAIRHEINTOVEL, BB, 1V 75K/ AF, Avay, s—vrvigl3in
TICHRE SN TV,
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H,CO
o O

ocH, 0

(1) Betagarin

VN
o o

HO.,

N\

4

o

<

o

o
(4) 2°-Hydroxy-6, 7-
methylenedioxyflavanone

HCO ()
O% ‘

OH o

OH o

(5) 7, 8-Dimethoxyflavanone

cH,
H,CO l o

HOH,C

OH (o]

ocH, O
3) (28)-6, 7-Dihydroxy-5-
methoxyflavanone

OH o

(6) Eriodictyol

OCH, ©

(9) Leridol 5-methyl ether

(7) Leridal (8) Leridol

OH o OH o
M (11) Naringenin 7, 4°- (12) (28)-5, 6, 7-Trihydroxyflavanone

(10) Naringenin
dimethyl ether

OH

OH
OH
HO l 0

° OH ) ] )
(13) 7, 8, 4" Trihydroxyflavanone ~ (14) 5, 7, 3*Trihydroxy-4’, 5"-dimethoxy-
6, 8-dimethylflavanone

Fig. 5. Chemical structures of flavanone aglycones occurring in betalain-containing families.

E3% (Amaranthaceae)

b 2 BHI6SEHI900E 1Z £ b 0, JLEKOEFZR MRS AL TV 3B (Heywood 1978)
ZOHITIIr 4 by (Celosia spp.) ¥~ =F 32 (Gomphrena globosa) 15 & DEE FIHEYI©
¥ =37 (Amaranthus caudatus) DX > SN bEEN 5,

LpL, COMOEMIcEENG 75K/ 4 FOMERIEFITDEL, bFr0@EBMTE N
TWVWAITT TN,
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OH OCH,
OH OH OH
1o o HO o \©/ HO o
o
OH ot OH
OH 0 OH 10 OH 0O
(1) Ampelopsin (2) Aromadendrin (3) Dihydroisorhamnetin

0 Op <o o \©
<° oH L OH
OH o OCH: ©O
(4) 3, 5-Dihydroxy-6, 7- (5) 6, 8-Dimethylampelopsin (6) 3—Hydroxy—§-methoxy-6, 7-
methylenedioxyflavanone methylenedioxyflavanone

OH
HO \q;j:

OH o

(7) Taxifolin

Fig. 6. Chemical structures of dihydroflavonol aglycones occurring in betalain-containing families.

BLECHMESNTVWE 758 /4 RO 7 SREHERB LY vFREEKRICT 5K/ —LT,
20/ 17/ ) 5> HEES N TWE (Table 2)o —HEHI7E & D 1d kaempferol & quercetin DELFER T H
2, Aerva BD 27%&, A. javanica & A. lanata O EE > 5 13 FELOBCHEMRKICINA T, quercetin
D 3°-frH8 A F VAL & H 7 isorhamnetin (Fig. 2-22) OFFEAK S HBES LTS (Harborne and
Baxter 1999, Saleh ef al. 1990), CNOWEHEE LTS L/ —REHNF T F =X, HrVIEDE
Lo, 37 Vva—25REEL, 51X p-7 VB (p-coumaric acid) TT7 ¥ MfbEn T
tzo EaBofoRE 7S K — Vg 2BD LY =F 3 9)E (Gomphrena) 1Y), £v=F239
& G. martiana DIEH 5 WVIFLEH SNME N, BIED O 6-ALE T-AOMMBAF LYV F
v uft.& 1t gomphrenol  (Fig. 2-24) %3 (Bouillant ef al. 1978), F7cH&EH» 530 EFD 6L
TR DM A F L v V% F vk S i 3, 5-dimethoxy-6, 7-methylenedioxyflavone (Fig. 2-10) IZ
MAT, 3FOBEICA F*+ v fbEhtc7 5K/ — )b, galangin trimethyl ether (Fig. 2-20), 3,5,
6, 7-tetramethoxyflavone (Fig. 2-58) 3 & U 5, 7-dihydroxy-3, 6-dimethoxyflavone (Fig. 2-8) & 77
sN7c (Buschi er al. 1979, 1980)0 TN SD(LEWRVFNBIELFES LY, EHOIRETH
BEs iz, 2% 3MAMOS B, 2B TR SAOKBENS A FIULSM TV KT HRENT
b3, +HbLE, —BILTSE, —VPT7 IR VDI BAMKHNVK=VEEZEDT FFH/
4 FTIRSMIOKBER, 758/ 4 FERIBERS NS EERHIC 4-ALD A VK =V E L DOf
TRERESEEL, ZOHRELT, HELAFVEMEE LIS VWADICH TS 5 (Iwashina
2000) o

7 5 & ¥ & Aerva persica 3 & U Gomphrena martiana @ 2 fip SEE S LTV BT XL,
L L, 2O/ EERRTH 2, FIZED7 5KV IIBBIE > £ BRSO TV chrysin
(Fig. 3-6) O 7-O-galactoside T, 182 > BESn7z (Garg et al. 1979)0 —7/7, BRENP S 2
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HO m HO. 0. v

oH “ron

OH OH
(1) (+)-Catechin (2) (-)-Epicatechin

(6) Prodelphinidin Be

(5) Procyanidin C,

Fig. 7. Chemical structures of flavan and proanthocyanidins occurring in
betalain-containing families.

D * F 0 L7 5K ¥, oroxylin A (Fig. 3-20) & baicalein 5, 6-dimethyl ether (Fig. 3-5) A3
DRETLEDP SHEESN TV S (Buschi er al. 1981), TH 53T OEICE T 3HED 3 7
BO7 758/ —vELBLIEY, $5bb, —RicldBHRaIngw 6fibA ++vibahn
TW3 I ETRENTDH %,

Aerva persica » 53 EER7 SR v ofthic, RI1BHEHO 7SN/, vECT)VavNT s,y
boBisn T3 (Garg et al. 1980), %1 513 7, 8, 4 -trihydroxyflavanone (Fig. 5-13) &
aervanone (Fig. 4-6) T, %33 liquilitigenin (7, 4"-dihydroxyflavanone) @ 8-fIiZ#' S5 7 k — 243
CHEBINTVEHDT, TOMEMPODTRRAIN I, C-EBEETS -7 ) aviL7 5,
/ VIHARRTHIEFEICH T, 4000 HE I 275K/ 4 FofichberEBESMLNATH
5D TdH 5 (Harborne and Baxter 1999),

Wit C-77) a2 V7 5K v TH 5 alternanthin (Fig. 4-1) (FHFEEDO Y L/ 54 v Y8 (Alter-
nanthera) D—%&, A. philoxeroides DR X U 508 S Ntz (Zhou er al. 1988)s T Hi
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Table 2. The reports of flavonoids in the family Amaranthaceae

Species
Flavonoid classes
Flavonoids

Achyranthes aspera
Flavonol
Kaempferol glycoside (1v) (Burret et al. 1981), Quercetin glycoside (Iv) (Richardson 1978, Burret et al. 1981).
Aerva javanica
Flavonol
Isorhamnetin 3-O-galactoside, Isorhamnetin 3-O-robinobioside, Isorhamnetin 3-0-p-coumaroylrhamnosylgalacto-
side, Isorhamnetin 3-O-[4"""-p-coumaroylrhamnosyl (1 — 6) galactoside], Isorhamnetin 7-O-p-coumaroyl-
galactoside, Kaempferol 3-O-galactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-0O-galactoside
(ap) (Saleh et al. 1990).
Aerva lanata
Flavonol
Isorhamnetin 3-O-(6""-p-coumaroylglucoside), Isorhamnetin 3-O- (3”, 6”"-di-p-coumaroylglucoside) , Kaempferol
3-0-(6""-p-coumaroylglucoside), Kaempferol 3-O- (3", 6”"-di-p-coumaroylglucoside) (wp) (Harborne and
Baxter 1999).
Aerva persica
Flavanone
7, 8, 4-Trihydroxyflavanone (rt) (Garg et al. 1980).
Flavone
Chrysin 7-O-galactoside (rt) (Garg et al. 1979).
C-Glycosylflavanone
Aervanone (it) (Garg et al. 1980).
Alternanthera philoxeroides
C-Glycosylflavone
Alternanthin (st, Iv) (Zhou ez al. 1988).
Alternanthera sessilis (7 )V 7 4 b 9)
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Isoorientin, Orientin (Iv) (Richardson 1978).
Amaranthus blitum
Flavonol
Quercetin glycoside (Iv) (Bate-Smith 1962).
Amaranthus caudatus (£ €474 b 7)
Flavonol
Quercetin 3-O-rutinoside (f) (Reznik 1957).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Amaranthus hybridus (x F 77 A 754 + )
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Amaranthus paniculatus (X ¥EY 74 b )
Flavonol
Quercetin 3-O-rutinoside (fD) (Reznik 1957).
Amaranthus retroflexus (7474 + )
Flavonol
Kaempferol glycoside (Iv) (Burret ef al. 1981), Quercetin glycoside (Iv) (Richardson 1978, Burret e al. 1981).
Bosea yarvamora
Flavonol
Quercetin glycoside (Iv) (Bate-Smith 1962).
Cerosia argentea (/ 74 + )

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

Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).
Cerosia thompsonii
Flavonol
Kaempferol 3-O-glycoside, Quercetin 3-O-glycoside (fl) (Reznik 1957).
Cyathula capitata
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
Deeringia amaranthoides
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Isoorientin, Orientin (Iv) (Richardson 1978).
Gomphrena globosa (& ¥ =% 3 )
Flavonol
Gomphrenol (Iv) (Bouillant et al. 1978), Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).
Gomphrena martiana
Flavone
Baicalein 5, 6-dimethyl ether, Oroxylin A (wp) (Buschi ef al. 1981).
Flavonol
3, 5-Dimethoxy-6, 7-methylenedioxyflavone (wp) (Buschi er al. 1979), 5, 7-Dihydroxy-3, 6-dimethoxyflavone,
Galangin trimethyl ether, 3,5, 6, 7 -Tetramethoxyflavone (wp) (Buschi er al. 1980), Isorhamnetin 3-O-
robinobioside (wp) (Buschi and Pomilio 1982).
Iresine celosioides
Isoflavonoid
Tlatlancuayin (wp) (Crabbé ez al. 1958, Fukui ef al. 1965).
Pandiaka welwitchii
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).

ap = aerial parts, fl = flowers, lv = leaves, rt = roots, st = stems and wp = whole plants.

chrysoeriol (Fig. 3-7) @ 6-fLICHARR TRIMD THE~F Y —ZXTH 3 E4( £/ —Z (voivinose)
BCHFREELTVWEBDTH ot D C-ZVa v VTSR ELTEY NV, A1 Y (Alternan-
thera sessilis) & Deeringia amaranthoides > 5, —f#J7% orientin (Fig. 4-4) & isoorientin (Fig. 4
-2) BEEEN TS (Richardson 1978),

EaRCBTAM—DA Y 75K/ A FRAFVIAFEDTLUNELRE (resine) Y, I
celosioides DEF 5578 S 117z (Crabbé et al. 1958, Fukui ef al. 1965), T 4113 tlatlancuayin (Fig.
8-16) LMHAENIA YV T7IR YT, —fBICEBINITV2AICA PFYLEEGFL, S50
6-f1& T-RIORIBAF LY VA F Y MESNTVREVIERIB DO THY, EEEOIRETH
wxhntz,

PlEfiRfck iz, ThETDET A, EaPHO—BNE TSR/ 4 FET75E —LTHD,
C-TVav N7 SRYSEDLTSKY, 75250, 4V 75K/ A Flid=4F—HEHTH
%o LinL, TORHCOVWTHI00ESH LT, 758K/ 4 FIZOWTHENZINLTVWEOD
BHTPEDOATHYD, WoZ DM LELEIN 5,

VIVASH+FE (Basellaceae)

YIWETHFREBOT D 4BREISIEB/NSBRT, BET A ) A ERLELTHHELTY
% (Heywood 1978), HARICHAELTWA b D1, YV A SH* (Basella rubra) &3 v
W54+ (Basella alba) BHFEE L THESA TS, COMTRIBDOANS TS5 E /A
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Table 3. The reports of flavonoids in the family Basellaceae

Species
Flavonoid classes
Flavonoids

Anredera cordifolia
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Anredera scandens
Chalcone
3-Formyl-4, 6-dihydroxy-2-methoxy-5-methylchalcone (rz) (Calzada et al. 1990).
Basella alba (¥ V7 )V 54 %)
Flavonol
Quercetin glycoside (Iv) (Bate-Smith 1962).
C-Glycosylflavone
Isovitexin, Isoorientin, Orientin (Iv) (Richardson 1978), Vitexin (Iv) (Burret et al. 1981, Richardson 1978).
Boussingaultia baselloides
Flavonol
Quercetin glycoside (Iv) (Burret et al. 1981).
C-Glycosylflavone
Vitexin (Iv) (Burret ef al. 1981).

Iv = leaves and rz = rhizomes.

NG SN TWVWS (Table 3)0

chETOET A, FENTSE/ A FDIFRFTSKR/ —NEC-T)IAYNTFSEYD
Y5 ThB, 75K/ —NVE3E, TIHbbL, Anredera cordifolia, ¥ VYV IVLITYFBIU
Boussingaultia baselloides DEED> & quercetin D ELFEEA R S 0TV 523, FEBREICEE-
TV (Bate-Smith 1962, Burret et al. 1981, Richardson 1978)o Ftz, C-Z Va3 VN7 KV
S U UL S s 5 —HEHITS isovitexin (Fig. 4-3), vitexin (Fig. 4-5), isoorientin 35 & U orientin
»5 (Burret ef al. 1981, Richardson 1978), Boussingaultia baselloides %> 5 vitexin %% NEEEh TV
(Burret ef al. 1981, Richardson 1978)o Anredera cordifolia \= & C-7") 2 ¥ V7 7 K VISFEET 5
L OMEND BHS, FEEICEE > TV (Richardson 1978),

EHARATIEREICHELE 75K/ 4 FH, xFvaTERELTHYSNTY % Anredera scandens
DD & 438 X 7z (Calzadaeral. 1990) o T 41id 7 Vv 3 > @ 3-formyl-4, 6-dihydroxy-2-methoxy-
S-methylchalcone (Fig. 9-1) T, A-BRICEHEZ % - 7o < Frcd, Wi BRI 2000 5 6-ALF T
TRTHBERENTV S, S5IID5 b, 3-MR7 7K/ 4 FickadT sEREL LTIE
BDTHB AN IVE (FVFE FE, -CHO) TH %,

nE, ZOMLLIETSEYDORHEER t—oy, AVIISKIAK, TN/, VE
Fo7s5R/ —viRERIhETIREBESESsTVIEL,

H#R5F % (Cactaceae)

G K7 VRHERIEE T 2 ) h ABEE 2 O BLOE X ICEE OEYIE T, #200/2000/EH EE
&1 3 (Backeberg 1979) o T ORI DL ORIIELBEHMICAET L, Pereskia, Pereskiopsis,
Rhodocactus B15 &, —HABRVTELBLLTVWS, LEd-T, IhETiRESNLT S
F) 4 FREEALDEE, HItETh3b0T, —HHEE, FEEboHEShTV S, EE
DEHIZIRYD, THhETIIMENS 75K/ 4 FAMESN TV S (Table 4, TN DIFEI
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(9) 5. 3"-Dihydroxy-7, 8, 2-
trimethoxyisoflavone

(10) 5, 3"-Dihydroxy-2"-methoxy- (11) 5, 3"-Dihydroxy-6, 7, 8, 2'- (12) 2’-Hydroxy-6, 7-

6, 7-methylenedioxyisoflavone tetramethoxyisoflavone methylenedioxyisoflavone

‘OCOCHy

(16) Tlatlancuayin (7) (4,9, 11, 12a- (18) ()-4, 11, 12a-Trihydroxy-
Tetrahydroxyrotenone 9-methoxyrotenone

Fig. 8. Chemical structures of isoflavonoids occurring in betalain-containing families.

Iwashina © & Burret 512 & » THRE X /o (Iwashina er al. 1984, 1986, 1988; Iwashina and Ootani
1986; 51} 5 1982; Burret et al. 1982),

CORT—RE 7SR/ A PR 75K =T, HIFShid XToO@BLOBESh TV
(Table 10), %< DI5#E, quercetin, kaempferol 4 & UF isorhamnetin @ 3-O-galactoside, 3-O-gluco-
side, 3-O-rutinoside @ & 5 ZFHEARE UL THEEL, 7-0- 20 id 3, 7-0-BekER IV v, £h
WD T S IRICEE L, AL Astrophytum J& T3 % 8 D quercetin 258 © kaempferol &
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Table 4. The reports of flavonoids in the family Cactaceae

Species
Flavonoid classes
Flavonoids

Acanthocalycium spinoflorum
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 7-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Acanthocalycium violaceum
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 7-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Acantholobivia tegeleriana
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-rhamnosylglucoside ()
(Iwashina and Ootani 1986).
Arequipa leucotricha
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-rthamnosylglucoside (fl) (Iwashina and Ootani 1986).
Arequipa weingartiana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Ariocarpus retusus
Flavonol
Retusin (wp) (Dominguez et al. 1968).
Astrophytum asterias
Flavonol
Isorhamnetin, Kaempferol, Quercetin (f1) (Iwashina and Ootani 1986, Iwashina et al. 1988), Quercetin 3-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Astrophytum capricorne
Flavonol
Isorhamnetin, Kaempferol, Quercetin (fl) (Iwashina and Ootani 1986, Iwashina et al. 1988), Quercetin 3-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Astrophytum myriostigma
Flavonol
Isorhamnetin, Kaempferol, Quercetin (f1) (Iwashina and Ootani 1986, Iwashina er al. 1988), Quercetin 3-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Twashina and Ootani 1986).
Astrophytum ornatum
Flavonol
Isorhamnetin, Kaempferol, Quercetin (fl) (Iwashina and Ootani 1986, Iwashina et al. 1988), Quercetin 3-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Austrocylindropuntia sublata
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret ef al. 1982).
Flavone
Baicalein (Iv) (Burret et al. 1982).
Flavonol
Isorhamnetin (Iv) (Burret et al. 1982), Kaempferol (lv, sp) (Burret ef al. 1982), Quercetin (lv, sp, st) (Burret
et al. 1982), Isokaempferide, Quercetin 3-methyl ether (sp) (Burret er al. 1982).
Aylostera deminuta
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Aylostera fiebrigii
Flavonol

—(continued)~
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Table 4. ~(continued) -

Isorhamnetin  3-O-rhamnosylglucoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Aylostera kupperiana
Flavonol
Isorhamnetin  3-O-rhamnosylglucoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-0-galactoside,
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Aylostera pseudodeminuta
Flavonol
Isorhamnetin = 3-O-rhamnosylglucoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Aylostera pseudominuscula
Flavonol
Isorhamnetin = 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Aylostera spegazziniana
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-0O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Aylostera spinosissima
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-0-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Brasilicactus graessneri
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Brasilicactus haselbergii
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside (fI) (Iwashina and Ootani 1986).
Cephalocereus senilis
Aurone
Cephalocerone (cc) (Pare et al. 1991).
Flavanone
(28) -5, 6, 7-Trihydroxyflavanone 7-O-glucoside (cc) (Liu et al. 1993a), (2S)-6, 7-Dihydroxy-5-methoxy-
flavanone 7-O-glucoside (cc) (Liu et al. 1993b).
Flavone
Baicalein 6-O-glucoside, Baicalein 7-O-(6""-malonylglucoside), Chrysin 7-O-glucoside, Scutellarein 4’-methyl
ether (cc) (Liu er al. 1993a), Baicalein, Baicalein 7-O-glucoside, 6, 7-Dihydroxy-5-methoxyflavone 7-
O-glucoside (cc) (Liu et al. 1993b).
Flavonol
Kaempferol 7-O-rhamnoside, Kaempferol 3-O-glucosyl (1—>2) rhamnosyl (1—6) galactoside-7-O-rhamnoside,
Kaempferol 3-O-rhamnosyl (1—6) galactoside-7-O-rhamnoside (wp) (Liu ef al. 1994).
Cereus grandiflorus
Flavonol
Isorhamnetin 3-O-galactoside, Isorhamnetin 3-O-rutinoside (fI) (Hérhammer ef al. 1966).
Cereus jamacaru
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret et al. 1982).
Flavonol
Annulatin, Kaempferol, Quercetin (sp) (Burret et al. 1982)
Chamaecereus silvestrii
Flavonol
Kaempferol, Quercetin (st) (Burret et al. 1982), Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Chiapasia nelsonii

~(continued) -
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Table 4. ~(continued) -

Flavonol
Kaempferol 3-O-rhamnosylgalactoside (fI) (Iwashina and Ootani 1986).
Cleistocactus variispinus
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret et al. 1982).
Flavonol
Kaempferol, Quercetin (sp, st) (Burret et al. 1982), Annulatin (sp) (Burret et al. 1982).
Copiapoa chanaralensis
Flavonol
Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether (f1) (Iwashina and Ootani 1986).
Copiapoa echinoides
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Copiapoa fiedleriana
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Copiapoa grandiflora
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Copiapoa malletiana
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Copiapoa marginata
Flavonol
Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether, Quercetin 3-methyl ether 4°-O-glucoside (f)
(Iwashina and Ootani 1986).
Copiapoa montana
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Copiapoa rupestris
Flavonol
Quercetin 3-0-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Copiapoa taltalensis
Flavonol
Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina
and Ootani 1986).
Copiapoa wagenknechtii
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Coryphantha bumamma
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Denmoza erythrocephala
Flavonol
Quercetin 7-O-galactoside (f1) (Iwashina and Ootani 1986).
Dolichothele longimamma
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and
Ootani 1986).
Dolichothele sphaerica
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Echinocereus baileyi
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rthamnosylgalactoside (f1) (Iwashina and Ootani 1986).

—(continued) -
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Table 4. ~(continued)-

Echinocereus chloranthus var. chloranthus
Dihydroflavonol
Aromadendrin 7-O-glycoside, Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside (fI) (Leuck and Miller 1982, Miller 1988), Kaempferol 7-O-glucoside, Kaempferol 3-
O-thamnosylglucoside (fl) (Leuck and Miller 1982), Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-
O-galactoside, Quercetin 7-O-galactoside (fl) (Iwashina and Ootani 1986), Quercetin 3-O-glucoside (f1)
(Leuck and Miller 1982, Miller 1988), Quercetin 3-O-galactosylglucoside, Quercetin 7-O-glucoside (f1)
(Leuck and Miller 1982), Quercetin 3-O-thamnosylglucoside (fl) (Leuck and Miller 1982, Iwashina and
Ootani 1986).
Echinocereus chloranthus var. neocaoillus
Dihydroflavonol
Dihydroflavonol 7-O-glucoside (f1) (Leuck and Miller 1982).
Flavonol
Kaempferol -3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-
galactosylglucoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 7-O-glucoside (fi) (Leuck and Miller
1982).
Echinocereus dasyacanthus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and
Ootani 1986).
Echinocereus davisii
Dihydroflavonol
Dihydroflavonol 7-O-glucoside (fI) (Leuck and Miller 1982).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-0O-
galactosylglucoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 7-O-glucoside (fI) (Leuck and Miller
1982).
Echinocereus dubius
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Echinocereus engelmannii
Dihydroflavonol
Aromadendrin 7-O-glycoside, Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavanone
Eriodictyol 7-O-glycoside, Naringenin 7-O-glycoside (fl) (Miller 1988).
Flavone
Apigenin 7-O-glycoside, Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-glucoside, Quercetin diglycoside (fI) (Miller
1988).
Echinocereus enneacanthus
Flavone
Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Isorhamnetin 3-O-diglycoside, Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-glucoside,
Quercetin diglycoside (fI) (Miller 1988).
Echinocereus fendleri
Dihydroflavonol
Aromadendrin 7-O-glycoside, Taxifolin 7-O-glycoside (fl) (Miller 1988).
Flavanone
Eriodictyol 7-O-glycoside (fI) (Miller 1988).
Flavone
Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 7-O-glycoside, Kaempferol diglycoside, Quercetin 3-O-glucoside,
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Quercetin 7-O-glycoside, Quercetin diglycoside (fI) (Miller 1988).
Echinocereus fitchii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-thamnosylglucoside (fI) (Iwashina and Ootani 1986).
Echinocereus knippelianus
Flavonol
Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Echinocereus melanocentrus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 7-O-galactoside (fI) (Iwashina and Ootani 1986).
Echinocereus octacanthus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and
Ootani 1986).
Echinocereus pacificus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and
Ootani 1986).
Echinocereus papillosus
Flavonol
Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Echinocereus pectinatus
Flavanone
Eriodictyol 7-O-glycoside (fI) (Miller 1988).
Flavone
Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 7-O-glycoside, Kaempferol diglycoside, Quercetin 3-O-glucoside,
Quercetin triglycoside (fI) (Miller 1988), Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Twashina and Ootani 1986).
Echinocereus polyacanthus
Dihydroflavonol
Aromadendrin 7-O-glycoside, Ampelopsin 7-O-glycoside, Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavanone
Eriodictyol 7-O-glycoside (f1) (Miller 1988).
Flavone
Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin 7-O-glycoside, Quercetin diglycoside (f1) (Miller
1988).
Echinocereus reichenbachii
Flavanone
Eriodictyol 7-O-glycoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-0-galactoside, Kaempferol 3-O-glucoside, Kaempferol 7-O-glycoside, Kaempferol diglycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-glucoside, Quercetin 7-O-glycoside, Quercetin diglycoside (f1)
(Miller 1988).
Echinocereus rigidissimus
Flavonol
Kaempferol 3-0-galactoside, Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-galactoside,
Quercetin 3-O-glucoside, Quercetin diglycoside, Quercetin triglycoside (f1) (Miller 1988).
Echinocereus russanthus
Dihydroflavonol
Dihydroflavonol 7-O-glucoside (fl) (Leuck and Miller 1982).
Flavonol
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Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-
galactosylglucoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 7-O-glucoside (f1) (Leuck and Miller
1982).

Echinocereus salm-dyckianus
Flavonol
Quercetin 7-O-galactside (f1) (Iwashina and Ootani 1986).
Echinocereus scopulorum
Flavonol
Kaempferol 2-O-galactoside, Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-galactoside,
Quercetin 3-O-glucoside, Quercetin diglycoside, Quercetin triglycoside (f1) (Miller 1988).
Echinocereus stoloniferus
Dihydroflavonol
Taxifolin 7-O-glycoside (f1) (Miller 1988).
Flavonol
Kaempferol 3-O-galactoside, Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-galactoside,
Quercetin 3-O-glucoside, Quercetin diglycoside, Quercetin triglycoside (fI) (Miller 1988).
Echinocereus stramineus
Flavanone
Eriodictyol 7-O-glycoside (fI) (Miller 1988).
Flavone
Luteolin 7-O-glucoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol diglycoside, Quercetin 3-O-glucoside, Quercetin diglycoside (fl) (Miller
1988).
Echinocereus subinermis
Dihydroflavonol
Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavonol

Kaempferol 3-O-galactoside, Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin triglycoside (fI)
(Miller 1988), Quercetin 3-O-galactoside (fl) (Iwashina and Ootani 1986, Miller 1988), Quercetin 3-0-
rhamnosylglucoside (fI) (Iwashina and Ootani 1986).

Echinocereus subterraneus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and
Ootani 1986).
Echinocereus triglochidiatus var. triglochidiatus
Dihydroflavonol
Aromadendrin 7-O-glycoside, Ampelopsin 7-O-glycoside, Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavanone
Eriodictyol 7-O-giycoside (fI) (Miller 1988).

Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin 7-O-glycoside, Quercetin diglycoside (fI) (Miller
1988).
Echinocereus triglochidiatus var. gurneyi
Dihydroflavonol

Aromadendrin, Aromadendrin 7-O-glycoside, Ampelopsin, Ampelopsin 7-O-glycoside, Taxifolin, Taxifolin 7-
O-glucoside (f1) (Miller and Bohm 1982).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 7-O-
glucoside, Quercetin 3-O-rhamnosylglucoside (fl) (Miller and Bohm 1982).
Echinocereus viridiflorus var. correllii
Dihydroflavonol
Dihydroflavonol 7-O-glucoside (f1) (Leuck and Miller 1982).
Flavonol
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-
galactosylglucoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 7-O-glucoside (fI) (Leuck and Miller
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1982).
Echinocereus viridiflorus var. cylindricus
Dihydroflavonol
Dihydroflavonol 7-O-glucoside (fI) (Leuck and Miller 1982).
Flavonol

Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-
galactosylglucoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 7-O-glucoside (f) (Leuck and Miller
1982).
Echinocereus viridiflorus var. viridiflorus
Dihydroflavonol
Aromadendrin 7-O-glycoside, Taxifolin 7-O-glycoside (fI) (Miller 1988).
Flavonol
Kaempferol 3-O-glucoside (fl) (Leuck and Miller 1982, Miller 1988), Kaempferol 3-O-rhamnosylglucoside (f1)
(Leuck and Miller 1982), Kaempferol 7-O-glycoside (fI) (Miller 1988), Quercetin 3-O-glucoside (f1) (Leuck
and Miller 1982, Miller 1988), Quercetin 3-O-galactosylglucoside, Quercetin 7-O-glucoside (fl) (Leuck and
Miller 1982), Quercetin 3-O-rhamnosylglucoside (f1) (Leuck and Miller 1982, Iwashina and Ootani 1986),
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside (fl) (Iwashina and Ootani 1986).
Echinofossulocactus coptonogonus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside (fl) (Iwashina and Ootani 1986).
Echinofossulocactus hastatus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside (f) (Iwashina and Ootani 1986).
Echinomastus macdowellii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Echinopsis bridgesii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Echinopsis calochlora
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside
(f1) (Iwashina and Ootani 1986).
Echinopsis eyriesii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside (f) (Iwashina and Ootani 1986).
Echinopsis hamatacantha
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Echinopsis huotii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside (D
(Iwashina and Ootani 1986).
Echinopsis lageniformis
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Echinopsis mamillosa
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside (1) (Iwashina and Ootani 1986).
Echinopsis oxygona
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
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Echinopsis polyancistra
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside (fI) (Iwashina and Ootani 1986).
Echinopsis spachiana
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Echinopsis zuccariniana
Flavonol
Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-O-thamnosylglucoside (fI) (Iwashina
and Ootani 1986).
Epiphyllum anguliger
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Epiphyllum oxypetalum
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside (fl) (Iwashina and Ootani 1986).
Eriocactus leninghausii
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside (fI) (Iwashina and Ootani 1986).
Eriocactus schmannianus
Flavonol
Quercetin 7-O-galactoside, Quercetin 3-O-thamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside (fI)
(Iwashina and Ootani 1986).
Ferocactus acanthodes
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Ferocactus glaucescens
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI)
(Iwashina and Ootani 1986).
Ferocactus histrix
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Ferocactus peninsulae
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI)
(Iwashina and Ootani 1986).
Ferocactus stainesii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Glandulicactus uncinatus
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocactus conothelos
Flavonol
Kaempferol 3-O-rhamnosylgalactoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium andreae
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium baldianum
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium bicolor

~(continued) -



Ry LA v EGKTAEYIOT7 SR A K 37

Table 4. —(continued) -

Flavonol
Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium bruchii
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (1)
(Iwashina and Ootani 1986).
Gymnocalycium calochlorum
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f)
(Iwashina and Ootani 1986).
Gymnocalycium cardenasianum
Flavonol
Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium castellanosii
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium chubutense
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Gymnocalycium deeszianum
Flavonol
Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Gymnocalycium denudatum
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium fleischerianum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium fricianum
Flavonol
Quercetin 3-O-galactoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium gibbosum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium guanchinense var. robustius
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium hamatum
Flavonol
Quercetin 3-O-galactoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium horridispinum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium joosensianum
Flavonol
Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium leeanum var. netrelianum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside (fD
(Iwashina and Ootani 1986).
Gymnocalycium leptanthum
Flavonol
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium mazanense
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
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Gymnocalycium megatae
Flavonol
Quercetin 3-O-galactoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium mihanovichii var. stenogonum
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Twashina and Ootani 1986).
Gymnocalycium mostii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Gymnocalycium multifiorum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium oenanthemum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium pflanzii
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium platense
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium sagrione
Flavonol
Quercetin 3-O-galactoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium schickendantzii
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Gymnocalycium sigelianum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium stuckertii
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium uruguayense
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium valnicekianum
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Gymnocalycium vatteri
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Hamatocactus hamatacantha
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Homalocephala texensis
Flavonol
Quercetin 3-O-thamnosylglucoside (fI) (Iwashina and Ootani 1986).
Horridocactus copiapensis
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Horridocactus curvispinus
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-0O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).

~(continued)—



Ny LA VvEESRTAEMOT S KA 39

Table 4. ~(continued) -

Horridocactus engleri
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-0-galactoside,
Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Horridocactus kesselringianus
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-methyl ether (f1) (Iwashina and
Ootani 1986).
Horridocactus marksianus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin  3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Horridocactus nigricans
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Horridocactus paucicostatus
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 47-O-glucoside (fl) (Iwashina and Ootani 1986).
Horridocactus rupicolus
Flavonol
Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether, Quercetin 3-methyl ether 4°-O-glucoside (D
(Iwashina and Ootani 1986).
Horridocactus simulans
Flavonol
Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether (fl) (Iwashina and Ootani 1986).
Horridocactus trapichensis
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-0O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (fl) (Iwashina and Ootani 1986).
Horridocactus tuberisulcatus
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin  3-O-rhamnosylglucoside (fH
(Iwashina and Ootani 1986).
Islaya bicolor
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Islaya minor
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Islaya mollendensis
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Twashina and
Ootani 1986).
Islaya paucispina
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and
Ootani 1986).
Lobivia allegraiana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside (fl) (Iwashina and Ootani 1986).
Lobivia arachnacantha
Flavonol
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Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lobivia argentea
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Lobivia backebergii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-rhamnosylgiucoside (f1) (Iwashina and Ootani 1986).
Lobivia binghamiana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia boliviensis
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside
(fl) (Iwashina and Ootani 1986).
Lobivia breviflora
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-0-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia caespitosa
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and
Ootani 1986).
Lobivia carminantha
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia chrysantha var. hossei
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia chrysochete
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-0-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia cinnabarina
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-thamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lobivia cylindrica
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia drijveriana
Flavonol
Isorhamnetin ~ 3-O-rhamnosylgalactoside, ~ Isorhamnetin  3-O-rhamnosylglucoside, Kaempferol  3-O-
rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 7-0O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia emmae
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
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Lobivia famatimensis
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Lobivia ferox
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia grandiflora
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-thamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia hastifera
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-rhamnosylglucoside (fD)
(Iwashina and Ootani 1986).
Lobivia higginsiana
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia huilcanota
Flavonol
Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Lobivia incaica
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lobivia leucomalla
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 7-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Lobivia leucorhodon
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia leucoviolacea
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-0O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lobivia nealeana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Lobivia pentlandii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3-O-rhamnosyl-
galactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside
(f1) (Iwashina and Ootani 1986).
Lobivia planiceps
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lobivia pseudocachensis
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia rebutioides
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Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Lobivia sanguiniflora
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia scoparia
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia vatteri
Flavonol
Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lobivia weghaiana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-rhamnosylglucoside (f])
(Iwashina and Ootani 1986).
Lobivia wrightiana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Lophophora lewinii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Lophophora williamsii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Malacocarpus arechavaletai
Flavonol
Isorhamnetin  3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-0O-rhamnosylglucoside (1)
(Iwashina and Ootani 1986).
Malacocarpus erinaceus
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Mamillopsis senilis
Flavonol
Quercetin 3-0-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Mammillaria elongata
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret et al. 1982).
Flavanone
Naringenin, Naringenin 7, 4"-dimethyl ether (sp) (Burret ez al. 1982).
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside (fl) (Iwashina and Ootani 1986), Kaempferol (st, sp) (Burret er al.
1982), Kaempferol glycoside (wp) (Richardson 1978), Kaempferol 3-O-rhamnosylgalactoside (fI) (Iwashina
and Ootani 1986), Quercetin (sp) (Burret et al. 1982), Quercetin glycoside (wp) (Richardson 1978).
Mammillaria hoffmanniana
Dihydreflavonol
Aromadendrin, Taxifolin (sp) (Burret ez al. 1982).
Flavonol
Isorhamnetin (st), Kaempferol, Quercetin (st, sp) (Burret et al. 1982).
Mammillaria marksiana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Mammillaria prolifera
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Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside (fl) (Iwashina and Ootani 1986).
Mammillaria spinosissima
Flavonol
Kaempferol 3-O-rhamnosylgalactoside (fI) (Iwashina and Ootani 1986).
Mammillaria zeilmanniana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Matucana blancii
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and
Ootani 1986).
Matucana ritteri
Flavonol
Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Mediolobivia aureiflora var. duursmaiana
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 7-
O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Mediolobivia orurensis
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0O-galactoside, Quercetin 3-
O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Mediolobivia pygmaea
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Mediolobivia steinmanii
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0O-galactoside, Quercetin 3-
O-thamnosylglucoside (f) (Iwashina and Ootani 1986).
Monvillea phatnosperma
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside,
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Myrtillocactus geometrisans
Flavonol
Isorhamnetin (st), Kaempferol, Quercetin (st, sp) (Burret ef al. 1982).
Neobuxbaumia polylopha
Flavonol
Kaempferol (st, sp), Quercetin (sp) (Burret et al. 1982).
Neochilenia aerocarpa
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside (fl) (Iwashina and Ootani 1986), Quercetin 3-methyl ether 4’-O-glucoside (f)
(Iwashina et al. 1984, Iwashina and Ootani 1986).
Neochilenia glabrescens
Flavonol
Quercetin 3-0O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether, Quercetin 3-methyl ether
7-0-glucoside (fI) (Iwashina and Ootani 1986), Quercetin 3-methyl ether 4°-O-glucoside (f) (Iwashina et al.
1984, Iwashina and Ootani 1986).
Neochilenia napina
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside (f) (Iwashina and Ootani 1986), Quercetin 3-methyl ether 4’-O-glucoside (f1)
(Iwashina et al. 1984, Iwashina and Ootani 1986).
Neoporteria castanea

—(continued) -




4 aR A

Table 4. ~(continued) -

Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4"-O-glucoside (fl) (Iwashina and Ootani 1986).
Neoporteria castaneoides
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methy] ether 7-O-glucoside, Quercetin 3-methyl ether 4"-O-glucoside (fl) (Iwashina and Ootani 1986).
Neoporteria chilensis
Flavonol
Kaempferoi 3-O-rhamnosylgalactoside, Quercetin 3-0-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-thamnosylglucoside () (Iwashina and Ootani 1986), Quercetin 3-methyl ether (f1) (Iwashina er al. 1984,
Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-0O-glucoside, Quercetin 3-methyl ether 4”-O-glucoside
(fl) (Iwashina and Ootani 1986).
Neoporteria clavata
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria fusca
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether (fI) (Iwashina and Ootani 1986).
Neoporteria heteracantha
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin
3-methyl ether 4"-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria litoralis
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986),
Quercetin 3-methyl ether (fl) (Iwashina er al. 1984, Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-
O-glucoside, Quercetin 3-methyl ether 4"-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria mamillarioides
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4-O-glucoside (f1)
(Iwashina and Ootani 1986).
Neoporteria microsperma
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986),
Quercetin 3-methyl ether (fl) (Twashina er al. 1984, Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-
O-glucoside, Quercetin 3-methyl ether 4”-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria multicolor
Flavonel
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methy] ether 7-O-glucoside, Quercetin 3-methyl ether 4"-O-glucoside (fl) (Iwashina and Ootani 1986).
Neoporteria nigrihorrida
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-
glucoside, Quercetin 3-methyl ether 4°-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria polyrhaphis
Flavonol
Quercetin 3-O-galactoside (f1) (Iwashina and Ootani 1986), Quercetin 3-methyl ether (f) (Iwashina er al. 1984,
Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-0O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside
(f) (Iwashina and Ootani 1986).
Neoporteria procera
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether, Quercetin
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3-methyl ether 4”-O-glucoside (fl) (Iwashina and Ootani 1986).
Neoporteria rapifera
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986),
Quercetin 3-methyl ether (fI) (Iwashina et al. 1984, Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-
O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (f1) (Iwashina and Ootani 1986).
Neoporteria senilis
Flavonol
Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4
O-glucoside (f1)- (Twashina and Ootani 1986).
Neoporteria serenana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986), Quercetin 3-methyl ether (f1) (Iwashina et al. 1984, Twashina and Ootani 1986),
Quercetin 3-methyl ether 4°-O-glucoside (fl) (Iwashina and Ootani 1986).
Neoporteria subgibbosa
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria taltalensis
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether, Quercetin 3-methyl ether 4°-O-glucoside (fI) (Iwashina and Ootani 1986).
Neoporteria wagenknechtii
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether (D
(Iwashina and Ootani 1986).
Notocactus apricus
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4°-0-glucoside (f1)
(Iwashina and Ootani 1986).
Notocactus herteri
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina and
Ootani 1986).
Notocactus mammulosus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4’-O-glucoside (fI) (Iwashina and
Ootani 1986).
Notocactus ottonis
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and
Ootani 1986).
Notocactus pampeanus
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4’-O-glucoside (f) (Iwashina and
Ootani 1986).
Notocactus rutilans
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside (fl) (Iwashina and Ootani 1986).
Notocactus scopa
Flavonol
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Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4”-O-glucoside (f1)
(Iwashina and Ootani 1986).

Opuntia acanthocarpa
Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (f1) (Clark et al. 1980).
Opuntia basilaris
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret et al. 1982).
Flavonol
Isorhamnetin, Kaempferol, Quercetin, Quercetin 3-methyl ether (st, sp) (Burret et al. 1982).
Opuntia chlorotica
Flavonol

Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-

O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (fI) (Clark and Parfitt 1980).
Opuntia curvospina
Flavonol
Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-
O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (fI) (Clark and Parfitt 1980).
Opuntia elatior
Flavonol
Isorhamnetin 3-O-rutinoside (fl) (Shabbir and Zaman 1968).
Opuntia fulgida
Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (fl) (Clark et al. 1980).
Opuntia fumifusa
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Bate-Smith 1962).
Opuntia galapageia
Flavonol

Isorhamnetin (st) (Burret er al. 1982), Kaempferol, Quercetin (st, sp) (Burret et al. 1982), Isokaempferide,

Quercetin 3-methyl ether (sp) (Burret ef al. 1982).
Opuntia leuchotricha
Flavonol

Isorhamnetin (st, sp) (Burret et al. 1982), Isorhamnetin glycoside (wp) (Richardson 1978), Kaempferol (st)
(Burret et al. 1982), Kaempferol glycoside (wp) (Richardson 1978), Quercetin (st, sp) (Burret ef al. 1982),
Quercetin glycoside (wp) (Richardson 1978), Quercetin 3-methyl ether (st, sp) (Burret ez al. 1982).

Opuntia lindheimeri
Flavonol

Isorhamnetin (st, sp) (Burret et al. 1982), Isorhamnetin 3-O-galactoside, Isorhamnetin 3-O-rutinoside,
Isorhamnetin 3-O-robinobioside (fl) (Rosler et al. 1966), Isokaempferide, Kaempferol (sp) (Burret et al.
1982), Quercetin (st, sp) (Burret ez al. 1982), Quercetin 3-O-galactoside (fI) (Résler et al. 1966), Quercetin
3-methyl ether (st, sp) (Burret et al. 1982).

Opuntia littoralis var. littoralis
Flavonol

Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-

O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (f1) (Clark and Parfitt 1980).
Opuntia littoralis var. martiniana
Flavonol

Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-

O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (f1) (Clark and Parfitt 1980).
Opuntia phaeacantha var. discata
Flavonol

Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-

O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (fl) (Clark and Parfitt 1980).
Opuntia phaeacantha var. major

~(continued) -
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Table 4. —(continued) -

Flavonol
Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosylgalactoside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-
O-galactoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (f) (Clark and Parfitt 1980).
Opuntia quimillo
Dihydroflavonol
Aromadendrin, Taxifolin (st, sp) (Burret et al. 1982).
Flavonol
Isokaempferide, Isorhamnetin, Kaempferol, Quercetin, Quercetin 3-methyl ether (st, sp) (Burret ef al. 1982).
Opuntia robusta
Flavonol
Isorhamnetin glycoside, Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Opuntia spinosior
Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside (fI) (Clark et al. 1980).
Oreocereus variicolor
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret et al. 1982).
Flavonol
Kaempferol, Quercetin (st, sp) (Burret et al. 1982), Kumatakenin (st) (Burret et al. 1982).
Parodia aureispina
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (f1) (Iwashina and Ootani 1986).
Parodia ayopayana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 47-O-glucoside (f1)
(Iwashina and Ootani 1986).
Parodia buenekeri
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-0-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4”-O-glucoside (f)
(Iwashina and Ootani 1986).
Parodia cardenasii
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4°-0-glucoside (f1) (Iwashina and
Ootani 1986).
Parodia chrysacanthion
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside (fl) (Iwashina and Ootani 1986).
Parodia comarapana
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin
3-methyl ether, Quercetin 3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4’-O-glucoside (D
(Iwashina and Ootani 1986).
Parodia gracilis
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl ether 7-0-glucoside, Quercetin
3-methyl ether 4°-O-glucoside (f1) (Iwashina and Ootani 1986).
Parodia maassii
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-methyl ether (f1) (Iwashina and
Ootani 1986).
Parodia microsperma
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Table 4. ~(continued) -

Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside (f1) (Iwashina and Ootani 1986).
Parodia multicostata
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-methyl ether 7-O-glucoside
Quercetin 3-methyl ether 4°-O-glucoside (fl) (Iwashina and Ootani 1986).
Parodia nivosa
Flavonol
Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-rhamnosylglucoside, Quercetin 3-methyl
ether 7-O-glucoside (fl) (Iwashina and Ootani 1986).
Parodia rigidispina
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-thamnosylglucoside, Quercetin 3-methyl ether 7-O-glucoside (fl) (Iwashina and Ootani 1986).
Parodia sanguiniflora
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside, Quercetin 3-methyl ether (fI) (Iwashina and Ootani 1986), Quercetin 3-methyl ether 7-
O-glucoside (fl) (Iwashina et al. 1984, Iwashina and Ootani 1986), Quercetin 3-methyl ether 4’-O-glucoside
(fl) (Iwashina and Qotani 1986).
Pereskia aculeata
Flavonol
Kaempferol, Quercetin (sp) (Burret ez al. 1982).
Pereskia bleo
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Pereskia grandifolia
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Pereskiopsis diguetii
Dihydroflavonol
Aromadendrin, Taxifolin (sp) (Burret ef al. 1982).
Flavonol
Isorhamnetin, Kaempferol, Quercetin (lv, sp) (Burret et al. 1982), Quercetin 3-methyl ether (sp) (Burret et al.
1982).
Pereskiopsis porteri
Flavonol
Kaempferol glycoside (wp) (Richardson 1978).
Pilosocereus palmeri
Dihydroflavonol
Taxifolin (sp) (Burret ef al. 1982).
Flavonol
Isorhamnetin (sp), Kaempferol, Quercetin (st, sp) (Burret ef al. 1982).
Pseudolobivia aurea
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-0-galactoside, Quercetin 3-
O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Pseudolobivia fiebrigii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-thamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Pseudolobivia kermesina
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Pseudolobivia kratochviliana

)
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Table 4. —(continued)—

Flavonol
Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f) (Iwashina
and Ootani 1986).
Pseudolobivia longispina
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3, 7-di-O-glycoside, Quercetin 3-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Quiabentia chacoensis
Flavonol
Quercetin glycoside (wp) (Richardson 1978).
Rebutia calliantha
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Rebutia chrysacantha var. elegans
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fD)
(Iwashina and Ootani 1986).
Rebutia fiebrigiana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fD)
(Iwashina and Ootani 1986).
Rebutia grandiflora
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Rebutia hyalacantha
Flavonol
Kaempferol 3-O-thamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Rebutia krainziana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Rebutia minuscula
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Rebutia senilis
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Rebutia violaciflora
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fD
(Iwashina and Ootani 1986).
Rebutia wessneriana
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-
O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Rebutia xanthocarpa var. coerulescens
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-thamnosylglucoside  (f1)
(Iwashina and Ootani 1986).
Rhipsalis purpusii
Flavonol
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Kaempferol, Quercetin (st) (Burret et al. 1982).
Rhodocactus grandiflorus
Flavanone
Naringenin, Naringenin 7, 4"-dimethyl ether (sp) (Burret et al. 1982).
Flavone
Apigenin (sp) (Burret et al. 1982).
Flavonol
Kaempferol (iv) (Burret et al. 1982), Quercetin glycoside (Iv) (Burret et al. 1981), Rhamnocitrin (sp) (Burret
et al. 1982).
Soehrensia bruchii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fD
(Iwashina and Ootani 1986).
Strombocactus disciformis
Flavonol
Isorhamnetin 3-O-rhamnosylgalactoside, Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside,
Quercetin 3-O-rhamnosylglucoside (fI) (Twashina and Ootani 1986).
Sulcorebutia canigueralii
Flavonol
Quercetin 3-0-galactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Sulcorebutia kruegeri
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (D
(Iwashina and Ootani 1986).
Sulcorebutia tiraquensis
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f1)
(Iwashina and Ootani 1986).
Sulcorebutia tunariensis
Flavonol
Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fl) (Iwashina and Ootani 1986).
Thelocactus bicolor
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (fD
(Iwashina and Ootani 1986).
Thelocactus fossulatus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside (fl) (Twashina and Ootani 1986).
Thelocactus goldii
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-thamnosylglucoside (fI) (Iwashina and Ootani 1986).
Thelocactus hexaedrophorus
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Thelocactus nudilans
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (fI) (Iwashina and Ootani 1986).
Thrixanthocereus senilis
Flavonol
Isorhamnetin ~ 3-O-rhamnosylgalactoside, =~ Kaempferol = 3-O-rhamnosylgalactoside, = Quercetin =~ 3-O-
rhamnosylglucoside (f) (Iwashina and Ootani 1986).
Trichocereus knutnianus
Dihydroflavonol
Aromadendrin (sp) (Burret et al. 1982).
Flavonol
Isorhamnetin (st), Kaempferol, Quercetin (st, sp) (Burret et al. 1982).

~(continued) -
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Turbinicarpus pseudomacrochele
Flavonol
Kaempferol 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosylglucoside (f1) (Iwashina and Ootani 1986).
Weingartia lanata
Flavonol
Isorhamnetin  3-O-rhamnosylglucoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f)
(Iwashina and Ootani 1986).
Weingartia pulquinensis
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside (f)
(Iwashina and Ootani 1986).
Weingartia riograndensis
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-galactoside, Quercetin 3-O-rhamnosylglucoside ()
(Iwashina and Ootani 1986).

cc = cell suspension culture, fl = flowers, Iv = leaves, sp = spines, st = stems and wp = whole plants.

isorhamnetin %2 £ - T, #ifde LCHlANICEEL, HEBRE L THV TS (Iwashina ef al.
1988) isorhamnetin IS D x F At 7 5 & / — v & L Tld isokaempferide (Fig. 2-21) %% Austro-
cylindropuntia sublata 75 £ 7> 5, rthamnocitrin (Fig. 2-56) %% Rhodocactus grandiflorus > 5, ¥ 7c
annulatin (Fig. 2-2) A% Cereus jamacaru & Cleistocactus variispinus 7> 5HE N TV 5 (Burret
etal. 1982), ThoiRVWEFhbEEEOE THIP SHBEINhTWE, K Y X FufbEhic7 5K/ —
VT H 5 retusin (Fig. 2-53) & Ariocarpus retusus O#i FE & b B O THREsh TV 5
(Dominguez et al. 1968)

quercetin 3-methyl ether (Fig. 2-51) (&7 F 7 % & 7 D Opuntia basilaris 1& EDEPRD O
O THES N T3S (Burret ef al. 1982), 7-O-glucoside ¥ & U 4”-0-glucoside D ACHEE &
LTiED 5 bMESN TV S (Iwashina and Ootani 1984), 415 DECLHERE L TOFRAERREIK
JEEE D Austroeuechinocactinae TEIZ /BT % 9 /&, 9 784 5 Copiapoa, Gymnocalycium, Horrido-
cactus, Neoporteria, Brasilicactus, Notocactus, Eriocactus, Parodia B & U Neochilenia \Z[RE &
nNTws,

75 R VIZ304ER DT 9L S I0EESRE SN TV SICT E10, B &7 apigenin
(Fig. 3-2), apigenin 7-O-glycoside, luteolin 7-O-glucoside @ 5 5, apigenin€ @ & D A3 Rhodocactus
grandiflorus DF|D SHEH S N7z (Burret ef al. 1982) D %R &, D 2 > OEFEAERILKFE
@ Echinocereus BREYIDIED S5 DA NEES TV S (Miller 1988), fiOFE 7 3K &L TR
baicalein (Fig. 3-4) & Z @ 6-O-glucoside, 7-O-glucoside, 7-O- (6""-malonylglucoside), chrysin 7-O-
glucoside, 6, 7-dihydroxy-5-methoxyflavone (Fig. 3-10) @ 7-O-glucoside 3 & U scutellarein 4’-meth-
yl ether (Fig. 3-22) EEN TS (Table 10)e THO5D S 5, baicalein €D bDNBY F 7 %
7 v OMFRID Austrocylindropuntia sublata DIEH SHHE N TV 5 (Burret ef al. 1982) LIS
T XT, Cephalocereus senilis D+ F v 2 UE L I BERBIC X > THONIA VAN S 5EES
Nto (Liv er al. 1993, 1993b)s CHED 7 5 XY EVFh S, BEOBAIKH L TEYH SRS
BHEYYE, ¢bb7 74 b7 LF Y (phytoalexin) & L TIEAHT % &HfEESN TV 3 (Liu
et al. 1993b), T DOREYIOBEIEEIEH 513, 1 EEOFRBERSFERS & LTHBES N,
INidA—ov vO—FETHY, cephalocerone (Fig. 10-1) Eip S N7z (Pare et al. 1991), T D
7784 FRIOY KT VORE, RIEOHICHELEL, PRVZ77AbTLFY Y ELT
fEAL TV EMHAL 7o, EEHEOMBMRY, ~5 L1 v REREEKT 2EWEOTT, 4 —
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(1) 3-Formyl-4, 6-dihydroxy-2-methoxy-5-methylchalcone

Fig. 9. Chemical structure of chalcone occurring in betalain-containing families.

o

\_¢ o
(1) Cephalocerone

HO o :
mm
Fig. 10. Chemical structure of aurone occurring in betalain-containing families.

B YBRESNI ORI OEYIOATH 5, S5, HBEEMIE,SZ, PIIOKET 5/v/
¥ T®»H 5 (29)-5,6, T-trihydroxyflavanone (Fig. 5-12) & (28)-6, 7-dihydroxy-5-methoxyflavanone
(Fig. 5-3) @ 7-O-glucoside bFRE XN TV 3 (Liu er al. 1993a, 1993b),

L5I8BICT7 587 Y3 LR C osenilis ISVC, ¥R T BRI SEWESITY 3,
Mammillaria elongata & Rhodocactus grandiflorus D F5> 5 naringenin (Fig. 5-10) & % O 7, 4°-di-
methyl ether (Fig. 5-11) 23738 S 117c (Burret e al. 1982) 342139 X T Echinocereus BREY] O
{&#%> 5T, naringenin & eriodictyol (Fig. 5-6) @ 7-O-FoHi{A & EES T3 (Miller 1988),

YRFURDPLRBYE N 7SR —VbMESNTWVWS, 21512 aromadendrin (= dihydro-
kaempferol, Fig. 6-2) & taxifolin (= dihydroquercetin, Fig. 6-7) & % & D 7-0-Fe (& &
ampelopsin (= dihydromyricetin, Fig. 6 = 1) @ 7-O- Bt ¥ {& T, Cereus jamacaru, Cleistocactus
variispinus, Mammillaria elongata, Oreocereus variicolor 75 & 11TE D REY O Fll > & W B D T T
(Burret er al. 1982), % 72 Echinocereus IRBTED LD & FEMEA L L THES N TV S (Leuck
and Miller 1982, Miller 1988),

BB, yRTVYBTRAVAY, AVTIKIAF, C7V VNI ITRYBINE THRES
TV,

7 71Y% (Chenopodiaceae)

7 A FRHE MR ORE B L A % I 100/E 15005541 5 hTW 3 (Heywood 1978) 6
< O bOVERHPESOZ O EHICHEIE L TV 3, ZREO DIV, kv Ly
V' (Spinacia oleracea) %7 5~/ v (Beta vulgaris) 15 &, HHEELTRHIN2bDbdH 3,
COBTERINETTHTPISERBICOVWT IS HE /A FAHEIATVLRICETXHL
(Table 5)o TD 5L D2UEE THT I ¥E (Chenopodium) WY TH 5, 7HHROFEY 5+
JARRTZ IR =NT, 75 R VDAPMESN TV S Ceratoides BZ R 14DBTHE S
TWd, THYREIEEDE  DFETIE—REIIS kaempferol & quercetin, FFIT isorhamnetin @ 3-O-
FCVER S EERRS TH 508 (f 213 Richardson 1978, Crawford and Mabry 1978), & L ¥V v
TR EEEPITINA T, 6-GI3 A b+ VI bd 3 0IF 6-fL& T-fLEM A F LY UVt + vfha
1172 patuletin (Fig. 2-47), axillarin (Fig. 2-5), spinacetin (Fig. 2-57) 5 & OEHEANLRICES £
N TW5 (Aritomi and Kawasaki 1984, Aritomi ez al. 1986, Ferreres et al. 1997 12 &), THh 5D 7
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Table 5. The reports of flavonoids in the family Chenopodiaceae

Species
Flavonoid classes
Flavonoids

Arthrocnemum fruticosum
Flavonol
Isorhamnetin glycoside (wp) (Burret et al. 1981).
Atriplex canescens
Flavone
Tricin (wp) (Sanderson ef al. 1988).
Atriplex halimus
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Burret ef al. 1981).
Atriplex hortensis var. hortensis
Flavonol
Kaempferol glycoside (wp) (Richardson 1978).
Atriplex hortensis var. rubra
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Bate-Smith 1962, Richardson 1978).
Atriplex nitens
Flavonol
Kaempferol glycoside (wp) (Richardson 1978).
Axyris amaranthoides
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Bate-Smith 1962)
Beta corolliflora
Isoflavonoid
Betavulgarin (lv, st) (Richardson 1981).
Beta lomatogona
Isoflavonoid
Betavulgarin (lv, st) (Richardson 1981).
Beta procumbens
Isoflavonoid
Betavulgarin (lv, st) (Richardson 1981).
Beta trigyna
Flavonol
Quercetin glycoside (wp) (Burret et al. 1981).
C-Glycosylflavone
Isoorientin, Orientin (wp) (Richardson 1978), Vitexin (wp) (Burret et al. 1981).
Isoflavonoid
Betavulgarin (sd) (Richardson 1981).
Beta vulgaris subsp. maritima (/X< 7 %/ %)
Flavanone
Betagarin (Iv) (Richardson 1981).
Flavonol
Kaempferol glycoside, Quercetin glucoside (Iv) (Bate-Smith 1962).
Isoflavonoid
Betavulgarin (Iv, st) (Richardson 1981).
Beta vulgaris var. rubra (£ — )
Flavonol
Isorhamnetin 3-O-gentiobioside (Iv) (Dijoux ef al. 1995).
C-Glycosylflavone
Isovitexin 2°"-O-rhamnoside, Isovitexin 2°"-O-xyloside (Iv) (Dijoux et al. 1995).
Beta vulgaris var. saccharifera
Flavonol
Isorhamnetin 3-O-gentiobioside (Iv) (Dijoux et al. 1995).

—(continued) -
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Table 5. ~(continued) -
C-Glycosylflavone
Isovitexin 2°"-O-rhamnoside, Isovitexin 2°*-O-xyloside (Iv) (Dijoux ez al. 1995).
Isoflavonoid

5, 2-Dihydroxy-6, 7-methylenedioxyisoflavone (sd) (Chiji e al. 1986).
Beta vulgaris subsp. vulgaris (7 %'~/ )
Dihydroflavonol
3, 5-Dihydroxy-6, 7-methylenedioxyflavanone (rt) (Takahashi ef al. 1987), Dihydroisorhamnetin, 3-Hydroxy-5-
methoxy-6, 7-methylenedioxyflavanone (rt) (Elliger and Halloin 1994).
Flavanone
Betagarin (lv, rt) (Geigert et al. 1973, Johnson ez al. 1976, Martin 1977, Richardson 1981, Takahashi et al. 1987),
Dihydrooroxylin (rt) (Takahashi ef al. 1987).
Flavone
5-Hydroxy-6, 7-methylenedioxyflavone (rt) (Takahashi ef al. 1987), 5-Methoxy-6, 7-methylenedioxyflavone (rt)
(Elliger and Halloin 1994).
Flavonol
Kaempferol glycoside (wp) (Richardson 1978), Quercetin glucoside (1v) (Gardner et al. 1967).
C-Glycosylflavone
Isoorientin, Orientin (wp) (Richardson 1978), Vitexin xylosylglucoside (Iv) (Gardner et al. 1967).
Isoflavonoid
Betavulgarin (lv, st) (Geigert et al. 1973, Johnson et al. 1976, Martin 1977, Richardson 1981, Takahashi et al.
1987), Irisone B (rt) (Takahashi et al. 1987), Betavulgarin 2"-O-glucoside, Betavulgarin 2°-O-xyloside (rt)
(Elliger and Halloin 1994).
Ceratoides lanata
Flavone
Tricin, 5, 7, 4™-Trihydroxy-6, 3”, 5 -trimethoxyflavone (wp) (Sanderson et al. 1988).
Ceratoides latens
Flavone
Tricin, 5, 7, 4™-Trihydroxy-6, 3”, 5"-trimethoxyflavone (wp) (Sanderson et al. 1988).
Chenopodium album (¥ & )
Flavonol
Quercetin glycoside (wp) (Richardson 1978).
Chenopodium amaranticolor
Flavonol
Kaempferol 3-O-glycoside, Quercetin 3-O-glycoside, Quercetin 3-O-rutinoside (Iv) (Reznik 1957).
Chenopodium ambrosioides (7 ) %/ 1)
Flavone
Jaceosidin (Iv) (Harborne and Baxter 1999), 7,37, 4’-Trihydroxy-6-methoxyflavone 7-O-rhamnoside-3"-
O-xyloside (fr) (Kamil ez al. 1992).
Flavonol
Isorhamnetin, Kaempferol (fr) (Jain et al. 1990), Kaempferol 7-O-rhamnoside (Iv) (557% 5 1971), Kaempferol
3-O-thamnoside-4"-O-xyloside, Kaempferol 3-O-rhamnoside-7-O-xyloside, Quercetin (fr) (Jain et al. 1990),
Quercetin glycoside (wp) (Richardson 1978).
Chenopodium atrovirens
Flavonol
Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglycoside, Quercetin 3-O-triglycoside, Acylated quercetin 3-
O-triglycoside, Quercetin 3, 3"-O-glycoside (Iv) (Crawford 1975). '
Chenopodium bonus-henricus
Flavonol
Kaempferol glycoside (wp) (Bate-Smith 1962, Burret et al. 1981).
C-Glycosylflavone
Unknown C-glycosylflavone (wp) (Richardson 1978).
Chenopodium botrys
Flavone
Hispidulin, 6-Hydroxyluteolin 6, 7, 3", 4"-tetramethy] ether, Salvigenin, Scutellarein tetramethyl ether, Sinensetin
(wp) (de Pascual-T. ef al. 1981).
Chenopodium cycloides
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Flavonol
Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglycoside (lv) (Crawford 1975).
Chenopodium desiccatum var. desiccatum
Flavonol
Isorhamnetin 3-O-rutinoside, Isorhamnetin 3-O-rhamnosyldiglycoside (1v) (Crawford 1975).
Chenopodium desiccatum var. leptophylloides
Flavonol
Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglycoside, Quercetin 3-O-triglycoside, Acylated quercetin 3-
O-triglycoside, Quercetin 3, 3’-O-glycoside (1v) (Crawford 1975).
Chenopodium ficifolium
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Burret et al. 1981).
Chenopodium flabellifolium
Flavonol
Kaempferol 3-O-galactoside, Kaempferol 3-O-glycoside (1v) (Crawford and Evans 1978).
Chenopodium fremontii
Flavonol
Isorhamnetin 3-O-arabinoside, Isorhamnetin 3-O-galactoside, Isorhamnetin 3-O-glucoside, Isorhamnetin 3-
O-robinobioside, Isorhamnetin 3-O-rutinoside, Kaempferol 3-O-arabinoside, Kaempferol 3-O-galactoside,
Kaempferol 3-O-glucoside, Kaempferol 3-O-rhamnosyl (1—2) galactoside, Kaempferol 3-O-robinobioside,
Kaempferol 3-O-sophoroside, Quercetin 3-O-arabinoside, Quercetin 3-0O-galactoside, Quercetin 3-0-glucoside,
Quercetin  3-O-robinobioside, Quercetin 3-O-rutinoside, Quercetin 3-O-sophoroside, Rhamnocitrin 3-O-
galactoside, Rhamnocitrin 3-O-glucoside, Rhamnetin 3-0-glucoside (Iv) (Crawford and Mabry 1978).
Chenopodium giganteum
C-Glycosylflavone
Unknown C-glycosylflavone (wp) (Richardson 1978).
Flavonol
Quercetin glycoside (wp) (Richardson 1978).
Chenopodium graveolens
Flavone
Chrysin (wp) (Harborne and Baxter 1999).
Chenopodium hians
Flavonol
Quercetin 3-O-glucoside, Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglucoside (1v) (Crawford 1975).
Chenopodium incognitum
Flavonol
Quercetin  3-O-glucoside, Quercetin 3-O-rutinoside, Quercetin  3-O-rhamnosyldiglycoside, Quercetin 3-0-
triglycoside, Acylated quercetin 3-O-triglycoside, Quercetin 3, 3"-0-glycoside (1v) (Crawford 1975).
Chenopodium leptophyllum
Flavonol
Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglucoside, Quercetin 3-O-triglycoside, Acylated quercetin 3-
O-triglycoside, Quercetin 3, 3"-O-glycoside (1v) (Crawford 1975).
Chenopodium murale
Flavonol
Myricetin glycoside, Quercetin glycoside (wp) (Richardson 1978), Herbacetin, Kaempferol, Kaempferol 7-
O-rthamnoside, Kaempferol 3-O-rhamnoside-7-O-glucoside, Kaempferol 3, 7-di-O-rhamnoside, Kaempferol 3-
O-rhamnoside-7-O-xylosyl (1—2) rhamnoside (ap) (El-Sayed et al. 1999).
Chenopodium neomexicanum
Flavonol
Quercetin 3-O-rhamnosylgalactoside, Quercetin 3-O-rhamnosyldigalactoside (Iv) (Crawford and Evans 1978).
Chenopodium opulifolium
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Burret et al. 1981).
Chenopodium pallescens
Flavonol
Quercetin 3-O-diglycoside, Quercetin 3-O-triglycoside (Iv) (Crawford 1975).
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Chenopodium pallidicaule
Flavonol
Isorhamnetin 3-O-robinobioside, Isorhamnetin 3-O-rutinoside, Isorhamnetin 3-0- (2", 67"-di-O-rhamnosylgalacto-
side), Isorhamnetin 3-0-apiosyl (1->2) rhamnosyl (1—6) glucoside, Kaempferol 3-O-robinobioside, Quercetin
3-O- robinobioside, Quercetin 3-O-rutinoside, Quercetin 3-0-(2, 6""-di-O-rhamnosylgalactoside), Quercetin
3-0—(2"-0-apiosyl—6”-O-rhamnosylglucoside), Quercetin 3-O-apiosyl (1—>2) rhamnosyl (1—6) galactoside
(sd) (Rastrelli ez al. 1995).
Chenopodium polyspermum
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Chenopodium quinoa (7 1 / 7)
Flavonol
Kaempferol 3-O-apiosyl (1—2) galactoside, Kaempferol 3-O-apiosyl (1—>2) rhamnosyl (1 — 6) galactoside,
Kaempferol 3-0-(27, 6”-di-O-rhamnosylgalactoside) (sd) (De Simone et al. 1990).
Chenopodium subglabrum
Flavonol
Isorhamnetin 3-O-rutinoside, Quercetin 3-O-rutinoside, Quercetin 3-O-rhamnosyldiglucoside (lv) (Crawford
1975).
Dysphania littoralis
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Hablitzia tannoides
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Bate-Smith 1962).
Honckenya peploides
Flavonol .
Kaempferol glycoside (wp) (Richardson 1978).
Kochia scoparia (v 7 % )
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Richardson 1978).
Rhagodia nutans
Flavonol
Kaempferol glycoside, Quercetin glycoside (wp) (Burret ef al. 1981).
Salicornia europaea (7 v 1 ¥/ )
Flavanone
2°-Hydroxy-6, 7-methylenedioxyflavanone (ap) (Arakawa et al. 1982).
Flavonol
Quercetin 3-0-(6""-malonylglucoside) (wp) (Geslin et Verbist 1985).
Isoflavonoid
7, 2”-Dihydroxy-6-methoxyisoflavone, 2"-Hydroxy-6, 7-methylenedioxyisoflavone (ap) (Arakawa ef al. 1982).
Salsola kali (/ ~5 & ¥ %)
Flavonol
Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rutinoside (ap) (Tomés et al. 1985).
Salsola somalensis
Isoflavonoid
5, 3”-Dihydroxy-2"-methoxy-6, 7-methylenedioxyisoflavone, 5, 3’-Dihydroxy-6, 7, 8, 2"-tetramethoxyisoflavone,
5, 3"-Dihydroxy-7, 8, 2"-trimethoxyisoflavone (rt) (Woldu and Abegaz 1990).
Spinacia oleracea (R L v %)
Flavonol
Kaempferol 3-O-glucoside, Quercetin 3-O-galactoside, Quercetin 3-O-rutinoside (ap) (Boguslavskaya er al.
1991), Patuletin (Iv, pl) (Zane and Wender 1961, Wiermann et al. 1981, Ferreres et al. 1997), Patuletin 7-
O-glucoside (Iv) (Aritomi and Kawasaki 1984), Patuletin 3-O-gentiobioside, Patuletin 3-O-glucosyl (1—6)
[apiosyl (1—2) glucoside] (Iv) (Aritomi et al. 1986, Ferreres et al. 1997), Patuletin 3-0- (2" -feruloylgluco-
syl) (1—6) [apiosyl (1—2) glucoside] (Iv) (Ferreres et al. 1997), Axillarin 4’-0-glucuronide (Iv) (Wagner
et al. 1977, Aritomi et al. 1986), Jaceidin 4"-O-glucuronide, 5, 3°, 4’-Trihydroxy-3-methoxy-6, 7-methylenedio-
xyflavone 4°-O-glucuronide, 5, 4"-Dihydroxy-3, 3’-dimethoxy-6, 7-methylenedioxyflavone 4°-O-glucuronide
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(1v) (Aritomi and Kawasaki 1984, Ferreres et al. 1997), 3,5, 7, 4’-Tetrahydroxy-6-methoxyflavone (pl)
(Wiermann ef al. 1981), Spinacetin (v, pl) (Zane and Wender 1961, Saunders and McClure 1976, Wiermann
et al. 1981), Spinacetin 3-O-gentiobioside (Aritomi et al. 1986, Ferreres et al. 1997), Spinacetin 3-O-glucosyl
(1 — 6) [apiosyl (1 = 2) glucoside], Spinacetin 3-O-(2""-p-coumaroylglucosyl) (1 — 6) [apiosyl (1 —>2)
glucoside], Spinacetin 3-0-(2""-feruloylglucosyl) (1—6) [apiosyl (1—>2) glucoside], Spinacetin 3-O- (27-feru-
loylglucosyl) (1—6) glucoside (1v) (Ferreres et al. 1997).
Suaeda fruticosa
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Bate-Smith 1962).

ap = aerial parts, fr = fruits, Iv = leaves, pl = pollen, rt = roots, sd = seeds, st = stems and wp = whole plants.

SE = VZOVTFNHEDLEN LN ENT WS, Chenopodium quinoa THERICTAATW
2RI, D, BEELTTEL—2%2FEA LT 5K/ — VD kaempferol 3-O-apiosyl (1—>2)
galactoside % kaempferol 3-O-apiosyl (1—>2) thamnosyl (1—>6) galactoside 7% EBHRE SN T 2
(De Simone et al. 1990),

75X Vi3 TREOWEYD» SHESNTWVWS, TN 53 apigenin ¥ luteolin @ X 5 WY FITIR
(BAHLTVBEIRBDTIEEL, WFNbEHEREbDTHE, 75V VDR LTRSS N
b0 2BHEOAF Ly It F vvfbEnicT7 K, 5-hydroxy-6, 7-methylenedioxyflavone
(Fig. 3-15) 3 & U 5-methoxy-6, 7-methylenedioxyflavone (Fig. 3-18) T, IQib@7 74 b T Vv
v v LTHEEL TV (Takahashi er al. 1987, Elliger and Halloin 1994)

2FED Ceratoides BIWY), C. lanata & C. latens 1> 513 & b, 2Ep S A b Fvfbansr
75 £ VD tricin (Fig. 3-25) & 5, 7, 4 -trihydroxy-6, 3°, 5"-trimethoxyflavone (Fig. 3-27) 23R &
NTW2 (Sanderson ef al. 1988), T > RECHEALE LTEENTHY, o7 H ¥EHEND S
FREIhTWIZV,

3O T HHBHEY, b5 T Y ¥V Y (Chenopodium ambrosioides), C. botrys ¥ £ U C.
graveolens B> 5 b7 5 X v HREEESNTWBH, Th 5 bPF Y jaceosidin (Fig. 3-16), salvigenin
(Fig. 3-21), hispidulin (Fig. 3-13) & ®D 6-# ++ ¥ {7 5K~ (12, Kamil er al. 1992, de
Pascual-T. ef al. 1981) ¥ ¥ 7157 5%~ (chrysin) (Harborne and Baxter 1999) T, —f&HYJ
BEEDLDREHIAB L, CThASIOVWTHZDLFEHENSAHTT 74 b T LF ¥ VI
HEx2ELTVWS LTSNS,

CDEIBTIRVIEMAT, C-Z7Vavnv75K b 785 vy tzOEEIELE 6 BEOT
HHRHEYOIER Eh oIS TV A, ThoiRkEiZobo L3RRy, EEMATRE
X1 5 isovitexin, vitexin, isoorientin, orientin & %1 5 @ O-FL¥E{ATH % (Richardson 1978,
Dijoux et al. 1995 75 &),

475874 FE75 vV YR (Beta) 9TEDIR, BT, %, EnLphropisntvns
(Richardson 1981 75 &)s & E N TV 5 Dld 2-ALIC/KERE, 5-ALic A b+ Y VEEFL, 6L 7-
RIS A F L v ot vt S W EREHEED betavulgarin (Fig. 8-2) T, 7714 b7 L F ¥ Y
LLTHEWT WA, $775 v v 0iRE Y —+ (B, vulgaris var. rubra) OTEFD 532 Ot
irisone B (Fig. 8-13) #% (Takahashi et al. 1987, Chiji et al. 1986), & 7zHI#E 7 513 & 51T betavul-
garin @ 27-O-glucoside & 2-O-xyloside b5}8& T\ 3 (Elliger and Halloin 1994)o T115 & &
74 rTLEFVVEEZIOND,

7w vy Y (Salicornia europaea) P LIE A 51 & Y *E (Salsola) @ S. somariensis DI
Boh, 2-MMABHRIN, I5ICAMFVVEHBIVEAF LY YL FVMLENIAY TS
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Table 6. The reports of flavonoids in the family Didiereaceae

Species
Flavonoid classes
Flavonoids

Alluaudia ascendens
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-rutinoside (Iv) (Iwashina et al. 1994), Mearnsetin, 6-
Methoxymyricetin 3, 4"-dimethyl ether, 6-Methoxymyricetin 4’-methyl ether, Myricetin 3, 4"-dimethyl ether
(bk) (Rabesa et Voirin 1979c).
C-Glycosylflavone
Vitexin 2"-O-xyloside, Vitexin X"*-O-glycoside (Iv) (Iwashina ef al. 1994).
Alluaudia comosa
Flavonol
Myricetin glycoside (wp) (Richardson 1978).
C-Glycosylflavone
Vitexin, Vitexin 2”-O-xyloside, Vitexin X"-O-glycoside, Vitexin 7-O-glycoside (Iv) (Iwashina et al. 1994).
Alluaudia dumosa
Flavonol
Myricetin glycoside, Quercetin glycoside (wp) (Richardson 1978), (+)-Androyol, (=)-Androyol, Dumosol,
6-Methyl-(+)-androyol, 6-Methyl-(-)-androyol) (bk) (Rasamoelisendra et al. 1991), 6, 8-Dimethylmyricetin
3, 4’-dimethyl ether, 6- Methylmyricetin 3, 4’-dimethyl ether (bk) (Rabesa et Voirin 1979a), Alluaudiol (bk)
(Rabesa et Voirin 1979b), 6-Methylkaempferol 3-methyl ether (bk) (Rabesa et Voirin 1978), 6, 8-
Dimethylkaempferol 3, 7-dimethyl ether, 6-Methylkaempferol 3, 7-dimethyl ether (bk) (Rasamoelisendra e al.
1989).
Alluaudia humbertii
Dihydroflavonol
6, 8-Dimethylampelopsin (bk) (Voirin et al. 1986).
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-rutinoside (Iv) (Iwashina et al. 1994), 6, 8-Dimethyl-
myricetin 4"-methyl ether (bk) (Rabesa et Voirin 1979d), 6, 8-Dimethylquercetin 3, 3"-dimethyl ether,
6, 8-Dimethylquercetin 3, 7, 3"-trimethyl ether, 6-Methylquercetin 3,7, 3"-trimethyl ether (bk) (Rabesa et
Voirin 1985), 6, 8-Dimethylmyricetin 3-methyl ether (bk) (Rasamoelisendra et al. 1985).
C-Glycosylflavone
Vitexin, Vitexin 2”"-O-xyloside, Vitexin X**-O-glycoside, Vitexin 7-O-glycoside (Iv) (Iwashina et al. 1994).
Alluauda montagnacii
C-Glycosylflavone
Vitexin 2-O-xyloside (Iv) (Iwashina et al. 1994).
Flavonol
Quercetin glycoside (wp) (Richardson 1978).
Alluauda procera
Flavonol
Isorhamnetin 3-O-rhamnosylglucoside, Quercetin 3-O-rutinoside (Iv) (Iwashina er al. 1994).
C-Glycosylflavone
Vitexin 2°’-O-xyloside, Vitexin X"*-O-glycoside (Iv) (Iwashina er al. 1994).
Alluaudiopsis fiherenensis
Flavonol
Quercetin 3-O-rutinoside (Iv) (Iwashina ez al. 1994).
Alluaudiopsis marnieriana
Flavanone
5,7, 3°-Trihydroxy-4", 5°-dimethoxy-6, 8-dimethylflavanone (bk) (Rabesa and Voirin 1983).
Decaryia madagascariensis
Flavonol
6-Methoxymyricetin 3, 3"-dimethy] ether, 6-Methoxymyricetin 3, 4", 5"-trimethyl ether (bk) (Rabesa et Voirin
1980).
Didierea madagascariensis
C-Glycosylflavone
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Vitexin 2”"-O-xyloside (Iv) (Iwashina et al. 1994).

Flavonol
Quercetin 3-O-rutinoside (1v) (Iwashina et al. 1994), 6, 8-Dimethylkaempferol 3-methyl ether (bk) (Rabesa

et al. 1978).
Didierea trollii

C-Glycosylflavone
Vitexin 2°"-O-xyloside (Iv) (Iwashina et al. 1994).

Flavonol
Quercetin 3-O-rutinoside (1v) (Iwashina et al. 1994).

bk = bark, lv = leaves and wp = whole plants.

RV EEEOE TS TW3 (Arakawa er al. 1982, Woldu and Abegaz 1990) .

AV 75RVERBIC7 7 AT LFEYVELTHEHS YL FB TSR —vET I/ VET
yyyuBhLRHEEATVWE, 757N/ vELTR, 75V ENn<TT75 YT (Beta
vulgaris subsp. maritima) DFE»> 5 betagarin (Fig. 5-1) #% (Richardson 1981 72 &), /7 5 ¥V
w552 & 51T 3, 5-dihydroxy-6, 7-methylenedioxyflavanone (Fig. 6-4) DB T3 (Taka-
hashi et al. 1987) 7 H¥RIT7 53/ v s hichoM—DBRT v 7 ¥V v T, HiEH
%> & 2”-hydroxy-6, 7-methylenedioxyflavanone (Fig. 5-4) & 0TV 5 (Arakawa et al. 1982),

JEFB7SR/ —VET YV DAL LRESATVS, SlfsnicORI 2THD A F v
v ot * vufba i b® (3-hydroxy-5-methoxy-6, 7-methylenedioxyflavanone, Fig. 6-6 3 & U
3, 5-dihydroxy-6, 7-methylenedioxyflavanone, Fig. 6-4) & 1 O x + # v vfban /b O
(dihydroisorhamnetin, Fig. 6-3) T, W§h iR RO cHAEL TV 5 (Elliger and Halloin
1994, Takahashi et al. 1987)o

Pl kS, chEcHESNIT 7 PREYO—BHIE 7 7K/ A FORBLALEY
SE)—NTHY, 75V IBPTHFRBOIL —HoEYTC-7) a3y T 7R YRR
SR T XV, —F, DEEShkAV ISR/ 4K, 75Ky, 753/ VBRUYEFRDR
TSR —VDFRTH, AFLyIFFvftPRY 2 b Fvfbash Ty, —RL T
157 5K/ 4 FOESEBEERICE > TERENTVLE LI IRRRAB VD, S5IKELDHON
OB Icazh T, 4V 755/ 4 FO betavulgarin iIc 2 W THEfia Nz k51, Thb
DEETRTHET 74 P T LEY VEBMETH B EEZOND, BB, TV 7o VROHNVI
viAr—oviconTR, ThETT AR SIMEIN TV,

F 45 4T UL 7F (Didiereaceae)

F4F 4L THRRSAZ I NVCEB ORI T, Didierea, Alluaudia, Alluaudiopsis ¥ £ U
Decaryia Dh ¢ 4 BITEO/NS IR TH S (Heywood 1978)0 TN TOETENZALSNT
BV, Alluaudia dumosa & Decaryia madagascariensis T\3EEIREMEE TH %,

CoRORYIcEE N3 7 5K/ 4 FIZTIC Rabesa B £ U Voirin & Z DEEAFEEIC L - T
1HETRTHLHEIN TV S (Rabesa and Voirin 1983, Rabesa et Voirin 1978, 1980, 1985, 1979,
1979b, 1979c, Rabesa ef al. 1978, Rasamoelisendra ef al. 1985, 1989, 1991, Voirin et al. 1986), fiZ 5
BT AT » - O EPEZOHIANICEENTVE 7 58/ 4 FTREL, WFhfEDT v
7 AHICEET B bDTH ot LM -T, ZOTNTHENEERTHL, EEoET, Lrd
RY X b F VDA FMLENTV S,

TER TSR/ A FRPEV 75K =T, NETANTHORESN TS (Table 6)o HF



Table 7. The reports of flavonoids in the family Nyctaginaceae

Species
Flavonoid classes
Flavonoids

Abronia latifolia
Isoflavonoid
Abronisoflavone (ap) (Wollenweber et al. 1993).
Flavone
Hispidulin, Luteolin, Nepetin (ap) (Wollenweber et al. 1993).
Flavonol
Axillarin, Chrysosplenol D, Quercetin (ap) (Wollenweber et al. 1993).
Boerhaavia coccinea
Isoflavonoid
(-)-4, 11, 12a-Trihydroxy-9-methoxyrotenone, (-)-4,9, 11, 12a-Tetrahydroxyrotenone (rt) (Messana et al.
1986), Coccineone A, Coccineone B (rt) (Ferrari et al. 1991).
Boerhaavia diffusa (37417 3 %)
Flavone
5, 7-Dihydroxy-6, 8-dimethyl-3°, 4°-dimethoxyflavone (rt) (Gupta and Ahmed 1984).
Flavonol
Quercetin glycoside (Iv) (Burret ef al. 1981).
Isoflavonoid
Boeravinone A, Boeravinone B (rt) (Kadota et al. 1988a), Boeravinone C (rt) (Kadota et al. 1988b, Lami et al.
1990).
Boerhaavia repens
Isoflavonoid
Repenone, Repenol (wp) (Ahmed ez al. 1990).
Bougainvillea glabra (7 ) "1 h 5 X 5)
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Bate-Smith 1962, Richardson 1978, Burret ef al. 1981).
Mirabilis longiflora (F /77X F A v o A /N4)
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Mirabilis jalapa (A ¥ v 4 73 F)
Flavonol
Kaempferol glycoside (Iv) (Bate-Smith 1962, Burret et al. 1981), Quercetin glycoside (Iv) (Bate-Smith 1962,
Richardson 1978).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Mirabilis multiflora
Flavonol
Quercetin glycoside (Iv) (Richardson 1978).
C-Glycosylflavone
Unknown C-glycosylflavone (Iv) (Richardson 1978).
Mirabilis viscosa
Flavone
Acacetin, Apigenin, Apigenin 7, 4’-dimethyl ether, Chrysoeriol, Cirsimaritin, Genkwanin, Luteolin, Velutin (ap)
(Wollenweber and Dérr 1996).
Flavonol
Betuletol, Ermanin, Isokaempferide, Isorhamnetin, Jaceidin, Kaempferide, Kaempferol, Kaempferol 7, 4”-di-
methyl ether, Kaempferol 3, 7, 4’-trimethyl ether, Kumatakenin, Pachypodol, Quercetin 3, 7-dimethyl ether,
Quercetin 3, 3”-dimethyl ether, Quercetin 3-methyl ether, Quercetin 7,3, 4’-trimethyl ether, Retusin,
Rhamnazin, Rhamnocitrin (ap) (Wollenweber and Dorr 1996).
Mirabilis wrightiana
Flavonol
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Quercetin glycoside (Iv) (Richardson 1978).
Pisonia cuspidata
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Bate-Smith 1962).
Pisonia eggersiana
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Bate-Smith 1962).

ap = aerial parts, 1v = leaves, rt = roots and wp = whole plants.

W EREED 7 5K — VDS TV B O Alluaudia dumosa T, HTHRFRIEHEEEZ LTV
% D78 androyol (Fig. 2-3, 4) 3 & UF 6-methylandroyol (Fig. 2-37, 38) &@& S NicYHT, EAR
BHED 3T E 4 fIEMRF AR YBRENLTHEAL TS 5D TH S (Rasamoelisendra et al.
199, COESIEY A FFvfl, £ 2AFMET IR —VEIOBDOTXTOEDOKK
PSS TV, EoMENICEENS b REMFRICILL 2T % quercetin 3-O-rutino-
side, $7bBHIVF v TH5 (Iwashina et al. 1994),

7S EVIZTORM L RBBESH TRV, C-Z)av 7 sRryREREVFVEEBITT
TE DY), Alluaudia ascendens, A. comosa, A. humbertii, A. montagnacii, A. procera, Didierea
madagascariensis % & U D. trollii D> S HEES M TW 5, & DO EERS  vitexin 27-0-xyloside
LEE s N7 (Iwashina ef al. 1994), ¥ 72, A. comosa & A. humbertii T3 OIEE D vitexin O-
oA & & 1T vitexin T D b D bHEES N T VW5, BIETRINETICC-Z ) aywT IRV
bEW, 75X VERAHINTVEL,

ISE)—NECTVAVNTSRYPHNDTIE/ A RELTERZ I/ vEVENBT
SE)—VOMEND B, BIEHBLEES N DIE Alluaudiopsis marnieriana DR 5T, 5,7,
3’-trihydroxy-4", 5°-dimethoxy-6, 8-dimethylflavanone (Fig. 5-14) LEEE N i (Rabesa and Voirin
1983), COBMORBINETTHOZ SR/ 4 FRBEEINL TR, YE N7 IR/ —p
S3BEX 72 D1 Alluaudia humbertii DR 5T, 6, 8-dimethylampelopsin (Fig. 6-5) &EE &1
7z (Voirin et al. 1986)o

PEDESic, CORTRESNAELDT7 SR/ A FBAFMLBEZVRA F+ ¥ fLsh
FbDTHB, LL, ThoRTNTHEABHME LTHROT » 7 2P o000 SN THD,
MRARIC S END DRI T 5K — v OBk E 7 5K v CEHERTH S, Lich-
T, F4 74 L THTOANTRILOBYBTED SN B LS BRI T 5K/ 1 FOLE
SFEBEHBEVT VWS EEZ LN, BB, CORMLLRAIV7IIKR/ AN, Avay, F—0
VIRESh TR,

#3204 /5F% (Nyctaginaceae)

Ao NFRHZT A Y A OBE % LIS 30/EHI290FE 53 L T B (Heywood 1978)0 H
Ko dEHERBIESEERE LTA v oA 5+ (Mirabilis jalapa) 5{EHEIZET, £lcA B TR
25 (F=4vEerT) BOWY (Bougainvillea spp.) HIREH 5 W IFBEHT A TERESN
TWb,

CORDT IR A FIo0TR, TRFTIEBEALHRENEL, ©THIC5E (Abronia,
Boerhaavia, Bougainvillea, Mirabilis % & U Pisonia) D12BTHIS N TV 323 £9° (Table 7)),
CORDT SR 4 NEEERRRBICRBE D ICHERBDE VL, L, BATERE LTS
L, EOMIENICEENAEETS K/ A FRT7 IR/ — VDI TH S, INETHRHITD




62 A =

Table 8. The reports of flavonoids in the family Phytolaccaceae

Species
Flavonoid classes
Flavonoids

Mohlana nemoralis
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).
Petiveria alliacea
Dihydroflavonol
Aromadendrin 3-O-rhamnoside, Taxifolin 3-O-rhamnoside (Iv) (Monache and Suarez 1992).
Flavanone
Leridal, Leridol, Leridol 5-methyl ether (Iv) (Monache and Suarez 1992).
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978), Myricetin 3-O-rhamnoside (Iv) (Monache
and Suarez 1992).
Phytolacca acinosa
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Richardson 1978).
Phytolacca americana (39 ¥ 2 ¥ < IR )
Flavonol
Kaempferol 3-O-diglycoside (Iv) (Saunders and McClure 1976), Quercetin 3-O-arabinoside-7-O-glucoside (1v)
(Harborne and Baxter 1999), Quercetin 3-O-rhamnosylglucoside, Rhamnetin 3-O-glucoside, Rhamnetin 3-
O-rhamnosylglucoside, Rhamnocitrin 3-O-glucoside, Rhamnocitrin 3-O-rhamnosylglucoside (1v) (Caulkins and
Wyatt 1990).
Phytolacca clavigera
Flavonol
Kaempferol glycoside (Iv) (Bate-Smith 1962), Quercetin glycoside (Iv) (Bate-Smith 1962, Richardson 1978).
Phytolacca dioica (& ¥ 7")
Flavonol
Ombuin 3-O-rutinoside (Iv) (Marini-Bettdlo er al. 1950, Horhammer er al. 1968), Kaempferol glycoside,
Quercetin glycoside (1v) (Burret ef al. 1981).
Phytolacca rigida
Flavonol
Quercetin 3-O-rhamnosylglucoside, Rhamnetin 3-O-glucoside, Rhamnetin 3-O-rhamnosylglucoside, Rhamnocitrin
3-O-glucoside, Rhamnocitrin 3-O-rhamnosylglucoside (Iv) (Caulkins and Wyatt 1990).
Phytolacca thyrsiflora
Flavonol
Kaempferol 3-O-glucosyl (1—>2) galactoside, Kaempferol 3-O-lathyroside, Rhamnocitrin 3-O-glucosyl (1—2)
galactoside, Rhamnocitrin 3-O-lathyroside (Iv) (Haraguchi ef al. 1988).
Rivina humilis (¥ 2 X4 ¥ )
Flavonol
Kaempferol glycoside (Iv) (Bate-Smith 1962).
Rivina purpurascens
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).
Trichostigma peruvianum
Flavonol
Kaempferol glycoside (iv) (Richardson 1978).
C-Glycosylflavone
Isoorientin, Orientin (Iv) (Richardson 1978).
Villamilla peruviana
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).

Iv = leaves.
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Table 9. The reports of flavonoids in the family Portulacaceae

Species
Flavonoid classes
Flavonoids

Anacampseros rufescens
Flavonol
Kaempferol glycoside (Iv) (Nyananyo 1986).
Anacampseros telephiastrum
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978, Nyananyo 1986).
Calandrinia brevipedata
C-Glycosylflavone
Vitexin (Iv) (Nyananyo 1986)
Calandrinia ciliata var. menziesii
C-Glycosylflavone
Isovitexin, Vitexin (Iv) (Nyananyo 1986).
Calandrinia compressa
C-Glycosylflavone
Isovitexin, Vitexin (Iv) (Richardson 1978, Nyananyo 1986).
Calandrinia discolor
C-Glycosylflavone
Vitexin (Iv) (Nyananyo 1986).
Calandrinia glomerata
C-Glycosylflavone
Vitexin (Iv) (Nyananyo 1986).
Calandrinia grandiflora
C-Glycosylflavone
Vitexin (Iv) (Richardson 1978, Nyananyo 1986).
Calandrinia umbellata
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Nyananyo 1986).
Calyptridium monandrum
C-Glycosylflavone
Orientin (Iv) (Nyananyo 1986).
Calyptrotheca somalensis
Flavonol
Kaempferol glycoside, Quercetin glycoside (Iv) (Nyananyo 1986).
Calyptrotheca taitense
Flavonol
Quercetin glycoside (Iv) (Nyananyo 1986).
Ceraria fruticulosa
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Nyananyo 1986).
Ceraria namaquensis
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Nyananyo 1986).
Ceraria pigmaea
Flavonol
Kaempferol glycoside, Quercetin glycoside (1v) (Nyananyo 1986).
Claytonia parviflora
Flavonol
Kaempferol 3-O-arabinosylglucoside, Kaempferol 3-O-digiucoside, Kaempferol 3-O-glucoside, Kaempferol 3-
O-rhamnosylglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-arabinosylglucoside, Quercetin 3-O-rhamno-
sylglucoside (Iv) (Miller 1981).
Claytonia perfoliata
Flavonol

-(continued) -
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Table 9. ~(continued) -

Kaempferol 3-O-glucoside, Kaempferol 3-O-arabinosylglucoside, Kaempferol 3-O-rhamnosylarabinosylglucoside,
Quercetin 3-O-glucoside, Quercetin 3-O-arabinosylglucoside, Quercetin 3-O-rhamnosylarabinosylglucoside (1v)
(Miller 1981).

Claytonia rubra
Flavonol

Kaempferol 3-O-glucoside, Kaempferol 3-O-arabinosylglucoside, Kaempferol 3-O-rhamnosylarabinosylglucoside

(Iv) (Miller 1981).
Claytonia virginica
Flavonol

Kaempferol 3-O-arabinosylglucoside, Kaempferol 3-O-arabinosylrhamnosylglucoside, Kaempferol 3-O-arabino-
sylglucoside-4"-O-glucoside, Kaempferol 3-O-diarabinosylglucoside, Kaempferol 3-O-dirhamnosylglucoside,
Kaempferol 3-O-glucoside, Kaempferol 3-O-glucosylarabinosylglucoside, Kaempferol 3-O-glucosylrhamnosyl-
glucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-arabinosylglucoside, Quercetin 3-O-glucoside,
Quercetin 3-O-diglucoside, Quercetin triglycoside (Iv) (Doyle 1983).

Lewisia tweedyi
C-Glycosylflavone
Vitexin (Iv) (Nyananyo 1986).
Monocosmia corrigioloides
Flavonol
Kaempferol glycoside (Iv) (Nyananyo 1986).
Montia fontana (X =/>3 )
C-Glycosylflavone
Isovitexin, Vitexin (Iv) (Richardson 1978, Nyananyo 1986).
Portulaca grandiflora (=Y /XF & V)
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978, Nyananyo 1986).
Portulaca pilosa
C-Glycosylflavone
Vitexin (Iv) (Nyananyo 1986).
Portulacaria afra
Flavonol
Kaempferol glycoside (Iv) (Bate-Smith 1962, Nyananyo 1986), Quercetin glycoside (Iv) (Bate-Smith 1962,
Richardson 1978, Nyananyo 1986).
Silvaea celosoides
Flavone
Apigenin glycoside (Iv) (Nyananyo 1986).
Talinopsis frutescens
C-Glycosylflavone
Orientin (Iv) (Nyananyo 1986).
Talinum paniculatum
Flavonol
Kaempferol glycoside (Iv) (Richardson 1978).

Iv = leaves.

N, 73R/ —VOFEENRENII0/ED 5 B, Boerhaavia diffusa, Bougainvillea glabra, * >
o A NF & E DI Mirabilis J& 4 78, Pisonia J& 2 D &5 8 77> 5 kaempferol & quercetin, ® 5
WiFZDELLLDEBEENREINTWVWS (Bate-Smith 1962, Burret et al. 1981, Richardson
1981) L2L, INHRBVTNOELREBEFICEE > TV,

Abronia latifolia & Mirabilis viscosa 7> 5132 DA+ F Y b7 5K ) — Vs ESEO T THEE
INTWV B, RIEDOHEYD 5 i axillarin (Fig. 2-5) & chrysosplenol D (Fig. 2-7) # & UF quercetin
% (Wollenweber et al. 1993), F 7-#&F > & Id kaempferol & quercetin DEEZ 15 E /-, V-BX U
PU-2FIE =5, BX quercetagetin © b Y £ FIVx—F NV TH% jaceidin (Fig. 2-23) A3
SN TW S (Wollenweber and Dorr 1996), S W hd, Hi FMoXREE T € b v T
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Table 10. Flavonoids from 9 betalain-containing families

Aizoaceae
Flavan and Proanthocyanidin (1/51)"
(+)-Catechin, (=)-Epicatechin, Procyanidin B,, Procyanidin Bs, Procyanidin Ci, Prodelphinidin Bs
Flavanone (1/51)
7, 8-Dimethoxyflavanone
Flavone (2/51)
5, 2’-Dihydroxy-7-methoxy-6, 8-dimethylflavone, Luteolin, Luteolin 7-O-glucoside
Flavonol (50/51)
Eupalitin, Eupalitin 3-O-glucoside, Eupalitin 3-O-rutinoside, Kaempferol 3-0O-glucoside, Kaempferol 3-O-
rhamnoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-glucoside

Amaranthaceae
Flavanone (1/20)
7, 8, 4"-Trihydroxyflavanone
C-Glycosylflavanone (1/19)
Aervanone
Flavone (2/20)
Baicalein 5, 6-dimethyl ether, Chrysin 7-O-galactoside, Oroxylin A
C-Glycosylflavone (5/20)
Alternanthin, Isoorientin, Orientin
Flavonol (17/20)

5, 7-Dihydroxy-3, 6-dimethoxyflavone, 3, 5-Dimethoxy-6, 7-methylendioxyflavone, Galangin trimethyl ether,
Gomphrenol, Isorhamnetin ~ 3-O-galactoside, Isorhamnetin ~ 3-O-robinobioside, Isorhamnetin ~ 3-O-p-
coumaroylrhamnosylgalactoside, ~ Isorhamnetin 3-0-(4"""-p-coumaroylrhamnosyl) (1 — 6) galactoside,
Isorhamnetin 7-O-p-coumaroylgalactoside, Isorhamnetin 3-0-(6""-p-coumaroylglucoside), Isorhamnetin 3-O-
(37, 6°"-di-p-coumaroylglucoside), Kaempferol 3-O-galactoside, Kaempferol 3-O-rhamnosylgalactoside, Kae-
mpferol 3-0-(6""-p- coumaroylglucoside), Kaempferol 3-0-(3*, 6"-di-p-coumaroylglucoside), Quercetin 3-
O-galactoside, Quercetin 3-O-rutinoside, 3, 5, 6, 7-Tetramethoxyflavone

Isoflavonoid (1/20)

Tlatlancuayin

Basellaceae
Chalcone (1/4)
3-Formyl-4, 6-dihydroxy-2-methoxy-5-methylchalcone
Flavonol (3/4)
Quercetin glycoside
C-Glycosylflavone (3/4)
Isoorientin, Isovitexin, Orientin, Vitexin

Cactaceae
Aurone (1/304)
Cephalocerone
Dihydroflavonol (24/304)
Ampelopsin 7-O-glycoside, Aromadendrin, Aromadendrin 7-O-glycoside, Taxifolin, Taxifolin 7-O-glycoside
Flavanone (10/304)
(28)-6, 7-Dihydroxy-5-methoxyflavanone 7-O-glucoside, Eriodictyol 7-O-glycoside, Naringenin, Naringenin
7,4’-dimethyl ether, Naringenin 7-O-glycoside, (28)-5, 6, 7-Trihydroxyflavanone 7-O-glucoside
Flavone (9/304)

Apigenin, Apigenin 7-O-glycoside, Baicalein, Baicalein 6-O-glucoside, Baicalein 7-0-glucoside, Baicalein 7-O-
(6”"-malonylglucoside), Chrysin 7-O-glucoside, 6, 7-Dihydroxy-5-methoxyflavone 7-O-glucoside, Luteolin 7-
O-glucoside, Scutellarein 4’-methyl ether

Flavonol (304/304)

Annulatin, Isokaempferide, Isorhamnetin, Isorhamnetin 3-O-galactoside, Isorhamnetin  3-O-glucoside,
Isorhamnetin 3-O-robinobioside, Isorhamnetin 3-O-rutinoside, Kaempferol, Kaempferol 3, 7-dimethyl ether,
Kaempferol 3-O-galactoside, Kaempferol 3-O-glucoside, Kaempferol 7-O-glucoside, Kaempferol 3-O-glucosyl
(1 — 2) rhamnosyl (1 = 6) galactoside-7-O-rhamnoside, Kaempferol 7-O-rhamnoside, Kaempferol 3-O-

—(continued) -
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Table 10. ~(continued) -

rhamnosylgalactoside, Kaempferol 3-O-rhamnosyl (1 — 6) galactoside-7-O-rhamnoside, Kaempferol 3-O-
rhamnosylglucoside, Quercetin, Quercetin 3-O-galactoside, Quercetin 7-O-galactoside, Quercetin 3-O-
galactosylglucoside, Quercetin 3-O-glucoside, Quercetin 7-O-glucoside, Quercetin 3-methyl ether, Quercetin
3-methyl ether 7-O-glucoside, Quercetin 3-methyl ether 4°-O-glucoside, Quercetin 3-O-rutinoside, Retusin,
Rhamnocitrin

Chenopodiaceae
Dihydroflavonel (1/52)
Dihydroisorhamaetin, 3, 5-Dihydroxy-6, 7-methylenedioxyflavanone, 3-Hydroxy-5-methoxy-6, 7-methylenedioxy-
flavanone
Flavanone (3/52)
Betagarin, Dihydrooroxylin, 2°-Hydroxy-6, 7-methylenedioxyflavanone
Flavone (6/52)

Chrysin, Hispidulin, 6-Hydroxyluteolin 6,7, 3", 4"-tetramethyl ether, 5-Hydroxy-6, 7-methylenedioxyflavone,
Jaceosidin, 5-Methoxy-6, 7-methylenedioxyflavone, 5-Methylsalvigenin, Salvigenin, Sinensetin, Tricin, 5, 7, 4'-
Trihydroxy-6, 3°, 5°-trimethoxyflavone, 7, 3", 4"-Trihydroxy-6-methoxyflavone 7-O-rhamnoside-3"-O-xyloside

Flavonol (43/52)

Axillarin ~ 47-O-glucuronide, 5, 4”-Dihydroxy-3, 3’-dimethoxy-6, 7-methylenedioxyflavone ~ 4°-O-glucuronide,
Herbacetin, Isorhamnetin, Isorhamnetin 3-O-apiosyl (1—>2) rhamnosyl (1—6) glucoside, Isorhamnetin 3-
O-arabinoside, Isorhamnetin 3-0-(27, 6""-di-O-rhamnosylgalactoside), Isorhamnetin 3-O-galactoside,
Isorhamnetin  3-O-gentiobioside, Isorhamnetin 3-O-glucoside, Isorhamnetin 3-O-rhamnosyldiglycoside,
Isorhamnetin  3-O-robinobioside, Isorhamnetin 3-O-rutinoside, Jaceidin 4°-O-glucuronide, Kaempferol,
Kaempferol 3-O-apiosyl (1—>2) galactoside, Kaempferol 3-O-apiosyl (1—>2) rhamnosyl (1—6) galactoside,
Kaempferol 3-O-arabinoside, Kaempferol 3-0-(27, 6""-di-O-rthamnosylgalactoside), Kaempferol 3-O-
galactoside, Kaempferol 3-O-glucoside, Kaempferol 7-O-rhamnoside, Kaempferol 3, 7-di-O-rhamnoside,
Kaempferol 3-O-rhamnoside-7-O-glucoside, Kaempferol 3-O-rhamnoside-4’-O-xyloside, Kaempferol 3-
O-rhamnoside-7-O-xyloside, Kaempferol 3-O-rhamnoside-7-O-xylosyl (1 —2) rhamnoside, Kaempferol 3-
O-thamnosyl (1—2) galactoside, Kaempferol 3-O-robinobioside, Kaempferol 3-O-sophoroside, 6-Methoxy-
kaempferol, Myricetin glycoside, Patuletin, Patuletin 3-O-gentiobioside, Patuletin 7-O-glucoside, Patuletin 3-
O-glucosyl (1—>6) [apiosyl (1—>2) glucoside], Patuletin 3-0-(2"-feruloylglucosyl) (1—>6) [apiosyl (1—>2)
glucoside], Quercetin, Quercetin 3-0-(2"’-O-apiosyl-6""-O-rhamnosylglucoside), Quercetin 3-O-apiosyl (1—2)
rhamnosyl (1—>6) galactoside, Quercetin 3-O-arabinoside, Quercetin 3-0-galactoside, Quercetin 3-O-glucoside,
Quercetin 3, 3’-O-glycoside,  Quercetin ~ 3-O-(6""-malonylglucoside),  Quercetin  3-O-rhamnosyl-
digalactoside, Quercetin 3-O-rhamnosyl (27, 6""-di-O-rhamnosylgalactoside), Quercetin 3-O-rhamnosyl-
diglucoside, Quercetin 3-O-robinobioside, Quercetin 3-O-rutinoside, Quercetin 3-O-sophoroside, Quercetin 3-
O-triglycoside, Acylated Quercetin 3-O-triglycoside, Rhamnetin 3-O-glucoside, Rhamnocitrin 3-O-galactoside,
Rhamnocitrin  3-O-glucoside, Spinacetin, Spinacetin 3-O-gentiobioside, Spinacetin 3-O-glucosyl (1 — 6)
[apiosyl (1—>2) glucoside], Spinacetin 3-O-(2""-p-coumaroylglucosyl) (1—6) [apiosyl (1 —2) glucoside],
Spinacetin 3-0-(2""- feruloylglucosyl) (1—>6) [apiosyl (1—>2) glucoside], Spinacetin 3-O-(2"-feruloylgluco-
syD) (1—6) glucoside, 5, 3", 4-Trihydroxy-3-methoxy-6, 7-methylenedioxyflavone 4°-O-glucuronide

C-Glycosylflavone (6/52)
Isoorientin, Isovitexin 2”’-O-rhamnoside, Isovitexin 2°"-O-xyloside, Orientin, Vitexin, Vitexin xylosylglucoside
Isoflavonoid (9/52)

Betavulgarin, Betavulgarin 2°-O-glucoside, Betavulgarin 2°-O-xyloside, 5, 3"-Dihydroxy-2’"-methoxy-6, 7-
methylenedioxyisoflavone, 5, 3"-Dihydroxy-7, 8, 2"-trimethoxyisoflavone, 5, 3’-Dihydroxy-6, 7, 8, 2"-tetra-
methoxyisoflavone, 7, 2°-Dihydroxy-6-methoxyisoflavone, 2°-Hydroxy-6, 7-methylenedioxyisoflavone, Irisone
B

Didiereaceae

Dihydroflavonol (1/11)
6, 8-Dimethylampelopsin

Flavanone (1/11)
5, 7, 3”-Trihydroxy-4°, 5’-dimethoxy-6, 8-dimethylflavanone

Flavonol (11/11)
Alluaudiol, (+)-Androyol, (-)-Androyol, 6, 8-Dimethylkaempferol 3-methyl ether, 6, 8-Dimethylmyricetin,

6, 8-Dimethylmyricetin 3, 4’-dimethyl ether, 6, 8-Dimethylmyricetin 3-methyl ether, 6, 8-Dimethylmyricetin

—(continued) -
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Table 10. —(continued) -

4’-methyl ether, 6, 8-Dimethylquercetin 3, 3"-dimethyl ether, 6, 8-Dimethylquercetin 3,7, 3’-trimethyl ether,
Dumosol, Isorhamnetin 3-O-rhamnosylglucoside, Mearnsetin, 6-Methoxymyricetin 3, 4’-dimethyl ether,
6-Methoxymyricetin 3, 5’-dimethyl ether, 6-Methoxymyricetin 4’-methyl ether, 6-Methoxymyricetin 3, 47, 5’-
trimethyl ether, 6-Methyl-(+)-androyol, 6-Methyl- (=) -androyol, 6-Methylkaempferol ~ 3, 7-dimethyl  ether,
6-Methylkaempferol 3-methyl ether, 6-Methylmyricetin 3, 4’-dimethyl ether, 6-Methylquercetin 3,7, 3%-tri-
methyl ether, Myricetin 3, 4’-dimethyl ether, Myricetin glycoside, Quercetin 3-O-rutinoside
C-Glycosylflavone (7/11)
Vitexin, Vitexin 7-O-glycoside, Vitexin 2”"-O-xyloside

Nyctaginaceae
Flavone (3/12)

Acacetin, Apigenin, Apigenin 7, 4’-dimethyl ether, Chrysoeriol, Cirsimaritin, 5, 7-Dihydroxy-3", 4"-dimethoxy-

6, 8-dimethylflavone, Genkwanin, Hispidulin, Luteolin, Nepetin, Velutin
Flavonol (10/12)

Axillarin, Betuletol, Chrysosplenol D, Ermanin, Isokaempferide, Isorhamnetin, Jaceidin, Kaempferide, Kaempferol
7, 4’-dimethyl ether, Kaempferol glycoside, Kaempferol 3,7, 4 -trimethyl ether, Kumatakenin, Pachypodol,
Quercetin, Quercetin 3, 7-dimethyl ether, Quercetin 3, 3"-dimethyl ether, Quercetin glycoside, Quercetin
3-methyl ether, Quercetin 7, 37, 4"-trimethyl ether, Retusin, Rhamnazin, Rhamnocitrin

C-Glycosylflavone (3/12)

Unknown C-glycosylflavone

Isoflavonoid (4/12)

Abronisoflavone, Boeravinone A, Boeravinone B, Boeravinone C, Coccineone A, Coccineone B, Repenone,

Repenol, (—)-4,9, 11, 12a-Tetrahydroxyrotenone, (-)-4, 11, 12a-Trihydroxy-9-methoxyrotenone

Phytolaccaceae
Dihydroflavonol (1/12)
Aromadendrin 3-O-rhamnoside, Taxifolin 3-O-rhamnoside
Flavanone (1/12)
Leridal, Leridol, Leridol 5-methyl ether
Flavonol (12/12)

Kaempferol 3-O-glucosyl (1 —2) galactoside, Kaempferol 3-O-xylosyl (1—2) galactoside, Myricetin 3-O-
rhamnoside, Ombuin  3-O-rutinoside, ~Quercetin ~ 3-O-arabinoside-7-O-glucoside, ~ Quercetin ~ 3-O-
rhamnosylglucoside, Rhamnetin 3-O-glucoside, Rhamnetin 3-O-rhamnosylglucoside, Rhamnocitrin 3-0-
glucoside, Rhamnocitrin 3-O-glucosyl (1—>2) galactoside, Rhamnocitrin 3-O-xylosyl (1—2) galactoside,
Rhamnocitrin 3-O-rhamnosylglucoside, Rhamnetin 3-O-glucoside

C-Glycosylflavone (1/12)

Isoorientin, Orientin

Portulacaceae
Flavone (1/28)
Apigenin glycoside
Flavonol (17/28)

Kaempferol 3-O-arabinosylglucoside, Kaempferol 3-0-arabinosylglucoside-4"-O-glucoside, Kaempferol 3-
O-diarabinosylglucoside, Kaempferol 3-O-diglucoside, Kaempferol 3-O-dirhamnosylglucoside, Kaempferol 3-
O-glucosylarabinosylglucoside, Kaempferol 3-O-glucosylrhamnosylglucoside, Kaempferol 3-0-glucoside,
Kaempferol 3-O-rhamnosylarabinosylglucoside, Kaempferol 3-O-rhamnosylglucoside, Quercetin 3-O-arabino-
sylglucoside, Quercetin 3-O-diglucoside, Quercetin 3-O-glucoside, Quercetin 3-O-rhamnosylarabinosylgluco-
side, Quercetin 3-O-rhamnosylglucoside

C-Glycosylflavone (11/28)

Isovitexin, Orientin, Vitexin

“Numbers of taxa detected/Numbers of taxa investigated.

HHI LIk -TELNLOOT, MINREYE LTHEETS2HDTH %,
75KV ERTS R, —AbELh 2BOEYL»S 7 5K/ —vEicaiah TN 5,
DR A MEVMEENTSDONEL, A latifolia T3 hispidulin (Fig. 3-13), luteolin 35 & T
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nepetin (Fig. 3-19) A% (Wollenweber et al. 1993), M. viscolsa T3, apigenin & luteolin ® & F &
FLE/-BLUOY-AF VT —F V& cirsimaritin (Fig. 3-8) 23978 S 1172 (Wollenweber and Dérr
1996), Th o bREBICHIIENREYITH 5, % DI, Boerhaavia diffusa DIED 5 6-fi & 8-fif
DA F L& N i 5, 7-dihydroxy-3°, 4-dimethoxy-6, 8-dimethylflavone (Fig. 3-9) 3B D T4
XT3 (Gupta and Ahmed 1984),

C-7)avnr7s KRy E3@o4 vaAFE Y, $8bbA Yoo 35F, Mirabilis longi-
flora B £V M. multiflora DENP S 7 58 /) — VEHEERE EDITEH STV S, BIEICIBE-
TWEW (Richardson 1978),

1Y 7 58/ 4 ¥ id Abronia latifolia & 3 ¥ D Boerhaavia JEFEY), B. coccine, B. diffusa 3 X U
B. repens > 518 5N TV 5, A. latifolia DAV 7 5K/ 4 Fid B-ERTIZ 2-(LIc D HKEEE S
&L, 6-fLic X FVEDFES L b DT, abronisoflavone (Fig. 8-1) & SNz (Wollenweber
etal. 1993), THIIMOBERED 7 5K v o7 5K/ — & & bic EEicilanzZbme LE
ELTWS,

Boerhaavia BRI » 5 DAV 75K/ 4 FdLwdFhboF/ 4 FROA YV 75K/ 4 FTH B,
B. coccinea DIRI» 513 2 FEFHD 12a-k Fo v o7/ v, (-4, 11, 12a-trihydroxy-9-methoxyro-
tenone (Fig. 8-18) B XU (-)-4, 9, 11, 12a-tetrahydroxyrotenone (Fig. 8-17) (Messana et al. 1986)
L7 =35/ 78 %YOD coccineone A (Fig. 8-6) L1 F / » D coccineone B (Fig. 8-7) (Ferrari
et al. 1991) 7%, B. diffusa DR» 513 3D o7/ v, 9 75b 5 boeravinone A (Fig. 8-3),
boeravinone B (Fig. 8-4) 35 & U boeravinone C (Fig. 8-5) (Kadota et al. 1988a, 1988b, Lami et al.
1990) 73, 7 B. repens TREEP LRIV 2EHEO T F v fbEnfze 7/ 4 F, repe-
none (Fig. 8-15) & repenol (Fig. 8-14) &M BS LTV 5 (Ahmed et al. 1990), TH 5 FWVE
NORBEIEELTBST, 74 M TLFYUVHPEEELZOND, BB, T YoAFRBHS
B777"7v, YeFazs5R/ =, Arvay, r—orv@FRESINTOIED,

T2IRK9% (Phytolaccaceae)

Y2 RIBHIT A ) ABLOVEA ¥ FEBORF B X CHi A 2 iy 22 @RI 125803 A &
NTW3 (Heywood 1978) ZORHIODWTH 75 R/ 4 FRFHHEIN TV EIDIEHTH 612
BT &S, 2OITNTHhST7 58 —uHARRESNTWS (Table 8) —f#HI7S kaempferol &
quercetin DEUEEPERER S TH 55, TOE BEEBETEICE>TVLHEY, Lirl, I3vva
¥ < IR Y (Phytolacca americana) < Phytolacca ligida "R 503 X 512, TDZ% 3 3-0-
rhamnosylglucoside D & 5 E—EHI7Z D EEZ 5015 (Caulkins and Wyatt 1990),

RO >H—BHIE 75K, = ERENS, YT RYBEYTIVL DD X b F vvfl
SN bOBHEESIN TV B, FIAIE, rhamnocitrin (Fig. 2-56) % rhamnetin (Fig. 2-55) 3 ¥
Ya¥Y<IXY, P rigida BEL P. thyrsiflora 5 & £ X F 73 3-0-EkE{A & LT (Caulkins and
Wyatt 1990, Haraguchi et al. 1988), ¥ 7z ombuin (Fig. 2-45) &4 v 7 (P. dioica) » 5 3-0-
rutinoside & L T BEX 1172 (Horhammer e al. 1968), 37 ¥ 2 ¥ IR IITOVWTIIHEE L
T MAPICHHEILTTEBY, HEBENZEROE U T 2 AN S 2,

75X VIEO-BEHMELLTRIORASMESNTVRVS, C-Z7)avvrs5sKrELT
WFBGE T 2 ) A REE D Trichostigma peruvianum DIEN S, 7 5 F /7 —)v & & HIT isoorientin &
orientin 84 E TV 3 (Richardson 1978),

TOMDOT SR/ A FELTIRZ I/, vEVERB T IR —VHEEEKEED Petiveria
alliacea DM LFEZINTW S (Monache and Suarez 1992), TH 5D 5 LEFRIIE D iF 3 FEH
D7 Fs3/ VT, pinocembrin (5, 7-dihydroxyflavanone) % HAFHE & L, 8-fLiZ C-* FIVEDS,
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TR A P E YV VENBHEH, S5 6hicT VT FE ((OCH) »E&E L7 b D (leridal,
Hg&ﬂ,tFu*vx%w%(cmmDﬁ%ébtéw(mwmﬁgyw,éﬁv&oﬁ
leridol @ 5-f7As % b F v VETEB SN/ bD (leridol 5-methyl ether, Fig. 5-9) TH %, N5
DILEWIE T N CHEEDIREETHAEL, ThE TP Trmsh TV, HETS
St Ko7 5%/ — i aromadendrin & taxifolin T, & & 1T 3-O-thamnoside & U CHEAET %,
47584 K, Avay, A—arv@r<dRXyRLLFRESNTHE,

Z~Y B (Portulacaceae)

2Ny baBBETZIAET A ) EFLIC, 19BRHSOEMBEAFICAHLTVD
(Heywood 1978) HATIEZ~Y &2 (Portulaca oleracea) DT L L TIE &2’ S
haPisiz, %<3~ (Montia fontana) WALiEE ERMNO—Hic, A+ F 7wV NKF ¥
(Portulaca okinawaensis) &% 4 7 v 2~V k2 (Porulaca quadrifida) H3MBICHEL TV 2D
BThH DB, 1o, BEKEED< Y NKS Y (Portulaca grandiflora) FEEEM & L THREEATY
5o

OIS VT L ELUBOOTHBEDOATZ 5K/ 4 FUFESIN TV ZICT LW,

BT SR A RFig7 5K —T, 8EHITREL SBMESN TS (Table 9o HEN
T\ 3 O i3 kaempferol & quercetin DI H 5 W dEHL SN TH B, BHERE L LT DAL
BEIZoWTOBHRRVT N SWFHITS 5, 4 D Claytonia BEYIICEENTVE 7 5 F/ —
VI C. virginica 7> 5 @ kaempferol 3-O-arabinosylglucoside-4’-O-glucoside 2R E, WINRb 3-0-
BMEIAT, BEELTRIVI—R, 546/ —ABLUETIE/ — 2SI ELHMABDETHE
SLTVBEHDTH -7 (Miller 1981, TH 5ITDWVT bl —HER OREERRIT >V TRRE
ENTVREW,

TSR, —NEEB—RHRDORIC-7 ) I Y NVT 5 KYT, Caandrinia J& 6 &,
Caryptridium monandrum, Lewisia tweedyi, * </>3 -, Portulaca pilosa B & U Talinopsis frute-
scens 1> HEE XN T3 (Nyananyo 1986, Richardson 1978), FRHi & 1172 D i3 vitexin, isovitexin,
orientin &\ - 72 REWIRICIEL AT BLAMTH 30 Calandrinia BTRAES L 7EH 61
TCOVavN7SEYOHPRBENTEY, COBOEET7 IR/ M FLIE->TWV 5,

7 5 % ¥ & Silvaea celosoides DEED 5013 0 YR I —HRHI7S apigenin DECHEARS RSN T
W54 (Nyananyo 1986), SERMEEICIIE> TV,

CDEAIT, AN eaR TR 7 IR/ A FIRBELT, I —HAABEShTVEILTET,
FHIEEALEHELFAETEIEV, S5IKTZY IV LNUTR, TOTXTHEIFRICEL 5
HLTLEbDEMVTH 3,

IS5y, VERRTISRS =, AVIIRIAR, Anay, A-—aorFloproR
FRFESh TV,

CNETHRRTELLSIE, Ny UL VREREEAKT S 9208 T, EEOMARYD, 494
BT758 /74 FBHEIATWVWS (Table 10)o 75K/ 4 FDJ FRTWE, TV h¥yT =V
LETRYERNCATELTVBEE 7 IRV ERLTRTO 7 52NN 50RP SNEEE N T
W53, EDEOMBENICEENTVWATEZ S K/ 4 FRIRNTORTY7 IR/, —vTHb, L
L, YVvasHFR, FaFqzLT7RBLORRN) eaflicBALTE -7 Y a v 7 IR
VETE S KA NELTHET S, 758/ —nvEC-7VavvzsKyPHDT TR/
A FDIFEAL BT EED bDTIREL, Lr bl THRET %, £/075F/ -
KO WTbEMOETHEET 2EAE, BEODTHAIIENIFLALETHE, INHIERELD
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56, B, ¥, d20RECMBAREYME LTREESN, 825774 +7LFvrELT
BEEL TV A EEZ LN, $H—BINET7 IR/ 4 FEEGRE FRIE AR TERINS LHEE
XN b,

73R/ ARDIZADHPT, Ny LA v EGRT IP/THEBCHLIORE T S vETmT Y
MY TE=VyY, FRICT Y2 VROA NIV EF—O Y THE, CNHEDIE, 7550
FaT v YT =Y vIidY VT EO Neria meyeri DFEH 5 (Kolodziej 1983, 1984, Kolodziej and
Friedrich 1978), # — & v 3% X 5 YR} D Cephalocereus senilis DIFIBEZEIAH > (Pare er al.
1991), Frzhvavig v s 54 +ED Anredera scandens DHED» S DADBEI N TV 3
(Calzada et al. 1990), —fEfI727 5K/ 1 FESGHEEBEE2EZ 1o, 75K /4F2 520
IBET, TYVFYT=VIEROGEVWDIZZ7SANVBEIU a7 v b v =V Thb, —fRIcT v
P T =@ T7SN) vV RO TSEK ) =, 7503 4 9F - VERTT VYT
ZVIEEBEEZOSNTWVWSDT (Heller and Forkmann 1988, Stafford 1990), 4% L 4 ¥ A &5
TEHEYMD S B, L5l &b Y NVFROD Neria meyeri 3DFRE TREFHF L TWA T &IT b,
Ny LA VELSKRT AEYNICEENE 7R /4 FOMERF L ELDETVN, Tho oy
BTV YT YORREENRIEVA, THIREFIGEVES (7557 3,494 — ) £T&
KT ABIENTEAEIERBEOCLTH S, 75K/ —VETIKE-TRBEAETXTOM
MITTLEBARKTE 5,

Ny VA VESKT AEYBEET VbV T = v AESKRTERUIRELSE > RO F £
THEN, INSOMMBICEENAMO 7 5F /4 FEIEET A T &0, COBHEM RO
LAAREE D b B,

Summary

The anthocyanins are distributed in almost plant species. On the other hand, the betalain pigments are
limited in nine families of the Order Caryophyllales, i.e., Aizoaceae, Amaranthaceae, Basellaceae,
Cactaceae, Chenopodiaceae, Didiereaceae, Nyctaginaceae, Phytolaccaceae and Portulacaceae except
Caryophyllaceae and Molluginaceae. However, other flavonoid classes, e.g., flavonols, flavones,
isoflavonoids, flavanones, dihydroflavonols, flavane and proanthocyanidins, chalcones and aurones occur
in betalain-containing families. In this paper, the distribution and properties of the flavonoids in nine

betalain-containing families are reviewed.
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