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TRVDRET by T vizid, 77V avTh
7 bV TEYELT, YTV, REZVY,
TNT 4 =Yy, RFa=Vy, RAEIURHD,
INSRT VY7 =Yy B BOBREOERIC L -
THEU S, &F, Zhe7Y 7Y i3, Mk
DL > THRNOBRSTICEELTEY, 8L
EEoOMEL T3/ IVavl, 3, 5-Y 7o
VR, SR INBEp-IT—NVEBOEALELLD
BhH5,

RET > b7 vl > TREY, &
BRETHZ EE LY U EEKEEEY Y b
¥7=rel (FFH - BF, 1976a), KRESZEOD
‘Flame Tokay’ ® ‘Delaware’ i3~ E Y ek
BEY, Y72V 0dF oY OREkEEEY v
by 7= (Akiyoshi et al., 1963 ; I H - B E,
1976b) LT B ELRSRET VMY 7 =L OBEED
REDERCHEEL TwB I LB S,

MREGRREC L > THEMYHD, I—av,s7 kR
VIXI-E/SITNAVEDERE, ERTAVATRY
ERERELT AT X VA REFEED 7 i3 3-%
JTNVIAVEOMIZS, 5-¥ S NavREES L AR
% (Ribéreau-Gayon, 1974 ; Anderson et al., 1970).

Ty TV rOBERRET 2 B BOE Ko
FYMERAFNE, SSET VN T YO
R 7 vy ML TR, LD BR2IEEE4ES
BT 2RICVBEHCEETHL LI ATV
(Beale, 1941 ; Harborne, 1967 ; Heursel and Horn,
1977).
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Uiz ep»s, 7P yBRBORK7 Vv 7=
VR EILCRET A Ltk h, BOESEL AEL
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WKTBZLWBTE, EHRBEFATHORBEORE T
VIV TR DOBTORGHRERVEELBS
Zzo6h3,

EITHEROT R REEHAL T, BET7 by
ToVERERABE L ACRELEAREDT YT
:yﬁ&%mﬁbt.éawa—mymqut&*
HBICHERT 27 N 72Vl — DB R
FEL, RECBEAC B3 7Py BBEEROER I
BIFET7 Y M7 2 HBROERD ARt 2HEE L.
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EEREBCHEFESNTWE I —uy 37 By 21 {E i,
RIOKHMERE 38 fEE (4 fEMEAE 21 ARz a ), 359
BEORBEERH 0,

REIDVHELULRES -200CTHBES 2%, H
BRI To7:, BEERERE 1 %ERBR I 24 B
REL, HMBELEL, 2BREE8shEBHEE
sep-Pak C (Waters) #— MV v Yiz@L, 7> b
VT ERERES R, BRPREIELL— )
Dy P&BA L VKRTRSCHREL, BSFOREY
ERELL 20T, A-F) vy Y REELEES
1 %EBBHEERASY / —VTHEEL, EFSZATHEEL
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(7FavW{7 2N SF) CREL, 2Ktz ua~w
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7y —V/EEB/Ak=8/2/3 (V/V), 2RTHMA
W EEER/ SR8/ Kk =15/3 /82 (V/V) ®RAw,
EBRBEOEE L — M2 L EHERE, 2R T
T N7 ALEDRERARY N OEFIM, AIEXE X UE
SgTeoaBreY) 77 HE (Bently, 1960) T
DEERIGEHBEL, 7V YT UORERTo L.
E5, TNFADARY P2 2ER70 A * %
+— (BEMPERT CS-910, B &K 530nm, xfHE#EK
£ 700nm) THRIEL, #ERLERD: (KES, 1979).

w5 =S

LI 2®kTZu= b7 20EAMERT, 7
v b FAEDARY M, BEHEOBEBEST VYV
COBELCEI ST, 42D Vv—FRHFTont. &
IN—=THDARY MiE, 7 b 7= B BROE
BEH2EOY 7=V -—RA=Y R, BRE
BIMOFNT 4 =Py —RFamJ -2 NET Y
Rilcairon, &6, Zuv b I7LATALDT
N7 4=V, RFamJy, v72Pv, 2AEY
v, A=Y OMEIERIL I,

BIRCEARy bOBFALE) 77 UEEICL S
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Schematic two-dimentional thin-layer
chromatogram of anthocyanins from
grapes.
iBAW ; isobutanol : acetic acid : water =8 © 2 :

3 (v/v).
AHW ; acetic acid : hydrochloric acid : water =
15: 3 182 (v/v).
D1 ; Delphinidin, Pt ; Petunidin,
Mv ; Malvidin, Cy ; Cyanidin, Pn ; Peonidin,
MG ; 3-monoglucoside, DG ; 3, 5-diglucoside,
Cm ; acylated with p-coumaric acid.

Fig. 1.

BERIGETYT. Y72V, wAEYY, ~F =Y
YD, 5-YVINavFEFEDT Y NLBRTEN R
TCHX2FE L, 22V 77 oREOBEICLD
VTRV URERIE, FazVy, FALT 4=V
BEEICELLL.

2RI —uv TP VBT REORET v
T VEKERT., ETOREIBWTI -/
sSnvayv RoaskEan, fEERY 7 =Y
HEORRFZYUVERBOT by T = UHEBCER
DHDOWEpol, TR INSDORBERT I NMET >
FT v DOERBEDEN oI, REPBOREER
ORIz Y VEiEEEEEAKEL, Ty b
TV YT ERHBRELEATYIR,
HIRICERKMEEOREORKE 7 > by 7 = VMK
BRY., REOBEORLALBY 7=V EEHBEDOT
VIMNVT VR R T, BADKREGDRK
ZEENBFET Y MY T2V OEER, A7 4
ZYYRTNEY U THoT, BEAEDORENY S
Nay REGATHR, ‘Suffork red DL H i 3 -
EIINAVEDOARESE, WD®WB I —uy NI
v ROEEERN 2R T RELEEL 2.
BARRHERZBWTER S 4 BEOREDOR
B7v vy 7 =R ETRT, REABRY T =YY
RRF YU BREBTUINTIETET MY
7=V EBER% <, BARBRALEY VEEEES
{EATWT,

= =

TYMNTZrOEERIIE L ERBEYTHES
hTway, BEEMENLFEERVIFORSE
kdE, 7YY 7= BEBO3IR5 iOE R
oFy b7 v YT = ORBMBEORE TR
5z 5hTw3 (Forkmann, 1980 ; Spribille
and Forkmann, 1984 ; Stotz and Forkmann, 1982),
F:7 b T2 rOAFMERBEL TR, "Fa=
TERAOWTZ YN TV 2BEBELEHENREN
T#Y (Jonsson et al., 1982), Z D A FMERIEIE
SERROBHREBETEIZ EVLIBRBENICE>T
w3,

HRBPIT P IRREBROT > b7 =Y VK
EROTWATHFVTRRF =7 T, 7y b7 =
VEARORRCEET 2 EETFSHSHIIINTS
b (Heursel and Horn, 1977 ; Wiering, 1974), Z
NOOHENS TP IVRRECBIZT Vb T 20D
B BT 2 E£REREHEL: (B2H).



TRIDT v T = AR 257
Table 1. Detection methods for grape anthocyanins on thin-layer chromatogram
(Avicel SF Cellulose)
Anthocyanin Color Fluorescence Molybdate Shift
Cyanidin 3MG* Red — +
3 MG-Cm¥ - +
3, 5DG + +
3, 5DG-Cm + +
Peonidin 3IMG Red - —
3MG-Cm - -
3, 5DG + -
3, 5DG-Cm + -~
Delphinidin 3IMG Red- - +
3MG-Cm purple - +
3, 5DG - +
3, 5DG-Cm - +
Petunidin 3IMG Red- - +
3 MG-Cm purple - +
3, 5DG - +
3, 5DG-Cm - +
Malvidin 3MG Red- — —
3MG-Cm purple - -
3, 5DG + -
3, 5DG-Cm + —
* 3MG ; 3-monoglucoside. ¥ Cm ; acylated with p-coumaric acid..‘
* 3, 5DG; 3, 5-diglucoside.
Table 2, Anthocyanin composition (%) in skin of grape cultivars (V. vinifera).
. Anthocyanidin’ Glycoside?
Cultivars F(r)llntr" Type
colo Cy Pn DI Pt Mv MG Acy
Sekihoku R 100 0 0 0 0 100 0 I
Morgenshon R 98 0 2 0 0 100 0
Flame Tokay R 97 3 + 0 0 100 0
Ruby Okuyama R 97 0 3 0 0 100 0
Kaiji R 91 4 5 0 0 100 1
Sekirei R 76 22 2 0 0 100 0
Garnet R 80 17 2 1 0 100 2
Benisanjaku R 82 0 18 0 0 100 0
Beniareki R 7 83 0 0 10 100 2 II
Red Malaga R 24 64 1 3 8 100 0
Itchkimar B 1 68 1 2 28 100 4
Queen B 12 56 1 1 20 100 2
Rizamat RP 13 8 5 12 62 100 26 \'%
Mario RP 1 0 11 14 64 100 32
Tagobi B 2 20 6 6 66 100 35
Gros Colman B 4 25 2 2 67 100 23
Black Damascus B 2 13 7 8 70 100 36
Alexandrouli B 4 17 9 9 71 100 15
Malbec B 0 11 9 9 71 100 23
Zweigeltrebe B 0 11 5 6 78 100 22
Royal B 0 6 3 4 87 100 44
* R ; Red, B ; Black, RP ; Red Purple.
¥ Cy ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin, Pt ; Petunidin, Mv ; Malvidin.

? MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.
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Table 3. Anthocyanin composition (%) in skin of grape cultivars (V. vinifera X V. labrusca).

Fruit* Anthocyanidin® Glycoside?
Cultivars ] Type

color — Cy Pn DI Pt Mv MG DG  Acy
Red Millennium R 99 0 1 0 0 94 6 8 I
Red Niagara R 96 0 4 0 0 97 3 6
Red port R 95 0 5 0 0 77 23 77
Suffork red R 9 3 3 0 0 100 0 0
keuka R 93 0 7 0 0 95 5 7
Catawba R 78 22 0 0 0 72 28 36
Captivator R 74 23 3 0 0 80 20 19
N. Y. Muscat B 24 60 3 3 10 91 9 46 II
Wayne B 47 0 53 0 0 71 29 8 I
Steuben B 29 0 71 0 0 78 22 43
Hicks B 45 1 51 3 0 62 38 65
Campbell early B 35 16 30 19 0 35 65 64 v
Concord B 36 8 39 15 2 62 38 49
Glenora B 2 5 18 18 57 54 46 36 A%
Schuyler B 2 8 9 18 63 61 39 81
Alden B 0 9 9 14 68 52 48 42
Violet Uehara RP 0 16 0 0 84 4 96 42

* R ; Red, B ; Black, RP ; Red Purple.
% Cy ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin, Pt ; Petunidin, Mv ; Malvidin.
2 MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.

Table 4. Anthocyanin composition (%) in skin of tetraploid grape cultivars (V. vinifera X V. labrusca).

Fruit* Anthocyanidin® Glycoside?
Cultivars 1 Type

color — Cy Pn DI Pt Mv MG DG  Acy
Tkawa 1090 R 93 1 6 0 0 96 4 31
asmin R 90 0 10 0 0 100 0 60
Ikawa 1100 R 86 1 13 0 0 98 2 24 I
Beniizu R 82 8 10 0 0 100 0 52
Ryuho R 73 9 17 1 0 77 23 23
Benizuiho R 72 0 28 0 0 93 7 8
Red queen R 21 79 0 0 0 49 51 29
Sinano berry R 29 71 0 0 42 58 61
Olympia R 28 71 1 0 0 68 32 13
Akitu 4 gou R 31 69 0 0 0 63 37 14 I
Akakei-Pioné R 42 59 0 0 0 99 1 42
Beniyamahiko R 24 61 3 3 9 88 12 27
Rhodo berry R 42 53 2 2 1 85 15 62
Ishiharawase B 22 20 36 22 0 25 75 45 v
Kyoho
S A T B B S S B

B 0 11 30 30 29 51 4
Takao B 0 18 11 20 51 66 34 65 \%
Kokuho B 5 4 22 21 48 65 35 49
pione i B 0 0 24 25 51 65 35 40
Zunisiiki B 0 0 10 21 69 70 30 61

* R ; Red, B ; Black, RP ; Red Purple.
% Cy ; Cyanidin, Pn ; Peonidin, D] ; Delphinidin, Pt ; Petunidin, Mv ; Malvidin.
* MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.
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7\
Precursor "" OH
Xy OH

EWEAR TNV 7 4 =V 2 FBARL T 3 AEHT
H5, £, 5O RFaFAEHBEIY, &85

OH W3 IS DA FNEBEA, L EYVUNDT
Anthocyanidin YNV TRV REGEIATN, TRV T ES
ROBKENTHEIVEY L 25 GL A4 7VH
OH 0CH3 b3,

25}% — ;§4H FRESEDOT7 > P TR Y T2V EED
FAT I, HBEWEFY TP exRFIVEED

Cranidin Peonidin S 47UTHY, BELEDT > 37 = ABRIES

A7, IV, 2BV Tholz, ULrLAHs,
OCH3 ‘Ttchkimar’ ® ‘New York Muscat (N. Y. Mus-

30“ — 3’0“ - CH3 cat) ®& i, BEHEOFILY A FUDT ¥ b
Delpl?mldln Petunidin Malvidin VT HEREROLOMNHD, 7, ‘Rizamat’ P

Fig. 2. Biosynthesis of B-ring substitution of
anthocyanin in grape skin.

BEODFBE7 by 7290 LTy T2V es
BIN—F, TRbLIATFIRT o7 =YY B
BOAFMER S Db FoFyn ko nwniE
BTHd, 74 7IME3 MDA FMENEAR A
ZYVUEELEDLS MO FuF vy MR D I
CORERETHL, 251284 7k A F gy

‘NA 4 vy FEE (Violet Uehara)’ D& 3124 4
ZVOHRRARBREOGIVEREBOREEEREDO LD
BHY, B@lrl GGLr7 vy 7=roBRER
ETZIEBLETHB LEZT,

SEOFHE T, BHEEO7 > b7 = VRS
FETAHIEBHEONER ST, 3—0w /T RYR
W4 71, I, VRERWESHh, ¥4 71, IViER
Shlhollehsd, ZOBEITY N7 =Y B
Bot FoFy B LR AF VB ED

By, 7 7= BEBOS IO FuFy L E25, REAMETCRETOT Y by 72y 94 7
Campbell early Rozaki
(2n=2x,B) (2n=2x,¥.V)
Ishiha wase X Centennial
(2n=4x,B) (2n=4x,¥.V)
KEyoho X Ishiharawase
(2n=4x,B) (2n=4x,B)
Kokuho
(2n=4x,B)
Takao
(2n=4x-1,B)

Eyogei X EKyoho X Cannon Hall Muscat

(2n=4x, W) (2n=4x,B) (2n=4x,¥.V)
Black Olympia
(2n=4x,B)
Pioné Hybrid seedling X Cannon Hall MUscat
(2n=4x,B) (2n=4x,¥.V)
Izunishiki
(2n=4x,B)"

Fig. 3. Parentages of black grapes related ‘Kyoho'.
B : Black, W : White, V : V. vinifera .



260 H & E —E® & F
Kyogei X Kyoho Kyoho X Cannon Hall Muscat
(2n=4x, W) (2n=4x,B) (2n=4x, B) (2n=4x,8. V)
Golden Muscat X Kuroshio
Red queen Olympia {(2n=4x,W.V) (2n=4x,B)
(2n=4x,R) (2n=4x,R)
Pinoé X Benifuji
Beniizu Ryuho Honey red
Jasmin (2n=4x,R) (2n=4x,R) (2n=4x,R)
(2n=4x,R)
< bud mutation >
Beniizu Rhodoberry
(2n=4x,R) (2n=4x,R)

Fig. 4. Parentages of the red tetraploid grapes related ‘Kyoho' .
B : Black, W : White, V : V. vinifera .

BEEL, EFoFvfbe 2 F LD RGIEHZ i
BI2eEZL?, BEOBRBBETIIMEELRT XV D
TR RE RV, TA)VATZTFVRBECRLENE
WwbhTwb ‘Concord’, ‘Hicks' D7 ¥ b7 =¥
R, TA74 =Y v 2B 8054 7RIS
INTHD, AFNMEBBEDEATHRNI EH S,
E RO FUAEHBEATH X F AR DI ik
BR7AVATR7ICHET S EHET 5,

EEESERIHARTER S NAHET, BKERE
THcH, 7o by 7= EROBHIEZI—a v T
ForRIBEOERIZRLEE, ZhoDRBIREFEORE
i, REOKNLEHFEORLEEZENELT, I
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(Carreno-Diaz and Luh, 1969 ; Chen and Luh,
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1978), ECPEMAREFIH T 2 SO E O HIE W I35
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BXicsl 2427 Py REOBEEELL T,
EREOABOBERBDPITSNTEY, XEgckha—
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s5hb,
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a7 Ry EREER, Y471, I, VE%hoiz,
MKHEEOFEOTICT AV A7 FooilzEs]< %
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Summary

The anthocyanin compositions of Vitis vinifera.

V. vinifera X labrusca and tetraploid grapes

bred in Japan were investigated. Based on anthocyanin composition, cultivars were classified into

five types as follows ;

I. Cy types ; Those having mostly cyanidin.

II. Pn+Cy types ; Peonidin (more than 50 %) +Cyanidin, having low 5’ hydroxyl groups.
[lI. DI4+Cy types ; Delphinidin (more than 50%) +Cyanidin, having low methylated

anthocyanin.
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IV. Cy+Pn+DI1+Pt type ; Those having hydroxyl and methylated anthocyanin, except
malvidin.
V. Mv type ; Those having mostly malvidin.
V. vinifera cultivars had the anthocyanin composition of type 1. II or V. In V. vinifera X
labrusca, all anthocyanin types were observed. The anthocyanin types of tetraploid grape cultivars
bred in Japan were similar to those of V. vinifera cultivars.



