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Seasonal changes of sugar and acid contents in grape berries of ‘Royal’.
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Table 1. Changes of anthocyanin content and composition (%) in skin of grape cultivar ‘Royal’.
. Anthocyanidin, . Glycoside"

Date  Anthocyanin DY e A
Cy Pn DI Pt Mv ype MG DG  Acy
7.30 1.028 3 2 8 10 77 95 89 100 0 17
8.19 1.400 ) 5 4 8 78 90 91 100 0 28
8.29 1.259 6 7 7 12 68 87 87 100 0 27
9.8 1.186 7 5 5 7 76 88 88 100 0 26

* OD 530 nm/g dry peel/l 1% HCl Me-OH

¥ CY ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin,

z DI type ; DI+Pt+Mv. ¥ Me —An ; Pn +Pt+Mv.
Y MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.

Pt ; Petunidin, Mv ; Malvidin.
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Fig. 2. Seasonal changes of sugar and acid contents in grape berries of ‘Queen’.

Table 2. Changes of anthocyanin content and composition (%) in skin of grape cultivar ‘Queen’.

. Anthocyanidin, . Glycoside”
D Meaw
Cy Pn DI Pt My ¢ MG DG  Acy
7.30 0.100 0 5 10 8 77 95 90 100 0 0
8.09 0.368 12 14 7 10 57 74 81 100 0 0
8.19 0.457 28 15 9 13 35 57 63 100 0 0

* OD 530 nm/g dry peel/l 1% HCl Me-OH

¥ CY ; Cyanidin, Pn ; Peonidin, D! ; Delphinidin,

2 DI type ; DI+Pt+Mv. ¥ Me —An ; Pn +Pt+Mv.
Y MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.

Pt ; Petunidin, Mv ; Malvidin.

ODEERT., 7V T72VvEBIEOTN (7H
100H) »58HIHECRELTOMIMT S cHE-»
7o, DA%o 10 HRE (8 H 19 H) THBIIIBICHE

SBIZ6 A0 B I MLEBD, EABBERZ
NEVPPLENR, THIOHTH- /2.
H3F 2 Schuyler 7 ¥ b7 =& B EHEK
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Fig. 3. Seasonal changes of sugar and acid contents in grape berries of ‘Schuyler’.

Table 3. Changes of anthocyanin content and composition (%) in skin of grape cultivar ‘Schuyler’.

b Anthocyanin Anthocyanidin, DIz y Glycoside"
ate ntent* type Me-An
co Cy Pn DI Pt My P MG DG  Acy

7.10 0.306 1 0 11 24 64 99 88 70 30 69
7.21 0.494 1 0 17 29 53 99 82 66 34 62
7.30 0.638 0 0 12 36 52 100 88 62 38 58
8.9 0.700 0 1 13 29 57 99 87 64 36 62
8.19 1.133 0 0 13 26 61 100 87 65 35 61

* OD 530 nm/g dry peel// 1% HCl Me-OH

¥ CY ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin, Pt ; Petunidin, -Mv ; Malvidin.
z DI type ; DI+Pt+Mv. ¥ Me —An ; Pn +Pt+Mv.

U MG ; Monoglucoside, DG ; Diglucoside, Acy ; Acylated anthocyanin.
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Fig. 4. Seasonal changes of sugar and acid contents in grape berries of ‘Russki Concord’,
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Table 4. Changes of anthocyanin content and composition (%) in skin of grape cultivar
‘Russki Concord’.
. Anthocyanidiny . Glycoside®
DL e
Cy Pn DI Pt My P MG DG  Acy
7.30 0.827 2 0 16 27 55 98 82 50 50 43
8.9 1.759 0 0 15 23 62 100 85 58 42 37
8.19 2.956 0 0 11 23 66 100 89 55 45 50
9.8 3.766 0 0 14 19 67 100 86 41 59 43
10.1 4.250 0 0 13 19 68 100 87 46 54 41
10.13 4.203 0 0 13 19 68 100 87 46 54 41
* OD 530 nm/g dry peel/l 1% HCl Me-OH
¥ CY ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin, Pt ; Petunidin, Mv ; Malvidin.

* DI type ; DI+Pt+Mv.

" MG ; Monoglucoside, DG ; Diglucoside,

% 4 K ‘Russki Concord’ DS R LB R O
HRELERT, BERCEL TR TATEAREL K->
feds, HMBERIISACR->THLHEVETET,
10 BE TRRBWETHR L.

%8 4 £1Z ‘Russki Concord D7 > by 7= v &
LR ORI ERT, BEAKIEE, BaEsAEK
FRLBEENEATL7TANBEE—KLE, T
Fy 7= rERIFCL S HF KL, 10 A
1HCHERAECEL, 10 13 8% &L BTz,
—AT T Y OBERIGEBEREEELTIE
ALERDEBD o ol, ¥/ Va7
YMEBRDOHEKREIG LI LA LELLRA LN L) 5
7z,
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Table 5. Anthocyanin composition (%) in

¥ Me —An ; Pn +Pt+Mv.
Acy ; Acylated anthocyanin.

STEY U3 INAYINEEEBETHY, U
FThOXbREGZEGLLoT B5E).

M TH CHER LRV -—T7o—+, TLy
J—DRTT UM TZVEBBEP o, 7Y by
TR 7 =Y 3-8 2 v ay RRFEM
Rel, flicA=Pr-3-E /7 Vay FEFAT
BY, WIFhORTOREZEZERRED O o7
(Fe6F).

A rly B TH RER BEOEANL LN,
V—780—N+, 7V 7 —DRTCTFV T =&
BB% L, 7V o 72Ul RO TRORTH K&
nEREHoT BTHR),

‘B BTV —70—n1+, 7vv 27 —DK
TRL fE, b ENEL, “WhOIFANOREE 25
oo L LERST by 72V BICIIAE RER
Givol: (B8K).

skin of grape cultivar ‘Kaiji’ infected by virus.

Virus ' . . Anthocyanin Anthocyanidin DE  Me- Glycoside”
——_— Brix L as b content* type An* . .
Leafroll Flex Cy Pn DI Pt My WP MG Acy

- — 208 275 140 55 4175 91 4 5 0 0 5 4 100 0
- + 189 313 139 6.6 384.1 89 5 5 0 0 5 5 100 1
+ — 187 272 147 46 963.8 90 4 5 0 0 5 4 100 0
+ + 181 294 142 54 654.8 89 3 8 0 0 8 3 100 1
* pug (cyanidin-3-monoglucoside) /g dry peel

¥ Cy ; Cyanidin, Pn ; Peonidin, DI ; Delphinidin, Pt ; Petunidin, Mv ; Malvidin.

2 DI type ; DI4+Pt+Mv.

¥ Me-An ; Pn +Pt+Muv.

vV MG ; 3-monoglucoside, Acy ; Acylated with p-coumaric acid.
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Table 6. Anthocyanin composition (%) in skin of grape cultivar ‘Koshu’ infected by virus.

Virus B . . Anthocyanin Anthocyanidin DE  Me- Glycoside’
— Brix L ax b e —
Leafroll Flex conten oo pp pI Pt Mv YP¢ AT MG Acy

- — 175 310 120 19 742.6 49 38 3 3 7 13 48 100 0
- + 173 296 138 19 417.6 56 28 3 3 10 16 41 100 0
+ — 163 313 102 37 906.1 50 26 3 3 15 21 47 100 3
+ + 147 312 108 35 844.7 46 37 5 5 7 17 49 100 3

* ug, (cyanidin- 3 -monoglucoside) /g dry peel
¥ Cy ; Cyanidin,
z2 DI type ; DI+Pt+Mv.

Pn ; Peonidin,

D1 ; Delphinidin,

¥ Me—An ; Pn +Pt+Mv.
v MG ; 3-monoglucoside, Acy ; Acylated with p-coumaric acid.

Pt ; Petunidin,

Myv ; Malvidin.

Table 7. Anthocyanin composition (%) in skin of grape cultivar ‘Shine Red’ infected by virus.

. 1 iy
Virus Brix | L* . ., Anthocyanin Anthocyanidin DE  Me- Glycoside
* W
Leafroll Flex content oo py DI Pt My WP AT MG Acy
- - 19.3 269 14.7 3.6 1115.7 58 18 20 4 0 24 22 100 0
— + 171 272 139 4.3 1710.1 57 20 14 3 0 17 23 100 3
+ — 17.8 271 148 4.2 3085.4 58 27 9 4 0 13 31 100 1
+ + 173 268 160 35 946.5 58 24 10 3 0 13 27 100 2

* ug (cyanidin- 3 -monoglucoside) /g dry peel
¥ Cy ; Cyanidin,
2 DI type ; DI+Pt+Mv.

Pn ; Peonidin,

D1 ; Delphinidin,

¥ Me—An ; Pn +Pt+Mv.

Pt ; Petunidin,

v MG ; 3-monoglucoside, Acy ; Acylated with p-coumaric acid.

Myv ; Malvidin.

Table 8. Anthocyanin composition (%) in skin of grape cultivar ‘Kyoho’ infected by virus.

Virus Brix | L+ . o Anthocyanin Anthocyanidin DE  Me- Glycoside’
Leafroll Flex content” Cy Pn DI Pt Mv type An mg DG Acy

— — 214 223 247 03 196.2 0 35 1 64 65 99 62 38 52

+ + 203 265 248 35 59.4 1 67 74 97 62 38 51

25 2

* ug (cyanidin- 3 -monoglucoside) /g dry peel
¥ Cy ; Cyanidin,
z DI type ; DI+Pt+Mv.

Pn ; Peonidin,

D! ; Delphinidin,
¥ Me—An ; Pn +Pt+Mw.

Pt ; Petunidin,

v MG ; 3-monoglucoside, Acy ; Acylated with p-coumaric acid.
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Summary

In ‘Royal’, ‘Russki Concord’ and ‘Schuyler’ grapes, anthocyanin composition was slightly
changed during ripening. However, the anthocyanin composition of ‘Queen’ showed evolution.
Major anthocyanin, malvidin glucoside, was appeared in the early period of ripening. Because the
end product as malvidin glucoside was appeared soon, the biosynthesis of anthocyanin was rapidly
proceeded to last step at an early stage of fruit color development.

The anthocyanin compositions of ‘Kaiji’, ‘Koshu’, ‘Sekirei’ and ‘Kyohc’, infected by virus were
investigated. Some cultivars, infected by virus, showed a reduction in anthocyanin content but its

composition was stable.



