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Studies on the Colorlation of Grape Vine Fruits.

(1) Skin Pigments of Delaware, Campbell Early, Muscat
Bailey A and Red Millennium.
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Qualitative analysis for carotinoid ant anthocyanin in skin pigments. (Four varieties

of Delaware, Campbell Early, Muscat Bailey A and Red Millennium are used as materi-

als and following reactions from 1) to 6) are observed similaly in them.)

1) Pigments are soluble in water.

2) Pigments are easily extracted by cold methanolic hydrochloric acid and when ether is added to

the extract, syropy precipitation of red pigments occures.

3) Extract with 19 methanolic hydrochloric acid is deep red and according as the extract is

alkalized gradually by dilute natrium hydroxide, it turned purple at neutral and greenish yellow

at alkali.

4) Extrat with ether from which chlorophyl has been separated assumes faint yellow and color

reaction of carotinoid acordindg to sulfuric acid method is not well defined.

5) Extract with carbon disulphide is faint greenish yellow and color reaction of carotinoid is not

well defined.

6) Relative amounts of lycopin, carotin and xanthophyl separated by KUHN-BROCKMANN method

are respectively very small
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Table 2. Rf values, color and relative amounts of the anthocyanins from the grape skins.
o Spot Delawarew Campbell Early
Solvent No. Relative Relative
R Color Amount Rf Color Amount
1 0.40 Purplish red + 0.53 Red +
2 0.27 Purplish red ++++ | 0.47 Reddish Purple ++
3 0.40 Red 4+
A 4 0.36 Reddish purple +4+++
> 0.34 Red purple +4+++
6 0.20 Red H
7 0.16 Red purple ++
8 0.09 Reddish purple ++
1 0.%3 Purplish red ++ 0.57 Red purple +
2 0.29 Purplish red +4+++ 0.46 Reddish purple NS
3 0.18 Purplish red + 0.43 Red purple 4+
B 4 0.37 Red purple +4++
5 0.34 Reddish purple ++++
é 0.27 Red purple ++
7 0.25 Reddish purple ++
8 0.17 Reddish purple +
1 0.60 Purplish red ++ 0.74 Purplish red 44+
2 0.51 Purplish red ++++ 0.69 Purplish red 4+
C 5 0.66 Purplish red + 44+
4 0.57 Red purple + 4+ +
5 0.47 Purplish red + +
6 0.36 Red purple + 4+
, Spot Muscat Bailey A Red Millennium
c
Solvent No. Relative Relative
Rt Color Amount Rf Color Amount
1 0.54 Reddish purple +4+ | 0.54 Yellowish red +
2 0.45 Purplish rep 4+ 0.29 Red 4+
3 0.41 Red +++ 0.17 Red purple ++
A 4 0.34 Reddish purple ++++
5 0.28 Red Purple L+
6 0.21 Reddish purple +4+++
7 0.17 Purplish red NI
8
1 0 Reddish purple +4+++ 0.47 Red purple +
2 0.39 Red purple ++++ 0.39 Purplish red +4+++
3 0.36 Reddish purple ++++ 0.33 Purplish red +
B 4 0.34 Purplish red ++ 4
5 0.28 Purplish red 4+
6
7
8

a) Color is observed on the filter paper when air dried.
b) Relative Amount : + =Trace, + + =Small, + + + = Moderate, + + + + =Large.
c) Solvent : A n-Butanol : 369, hydrochloric acid : Water (5:1:2)

B n-Butanol : Acetic acid : Water (4 : 1 : 2)

C 809, formic acid : 369, hydrochloric acid : Water (5 :1: 4)
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Table 3. Rf values, relative amounts, and colors of the anthocyanidins from the grape
skins compared with that of authentic anthocyanidins. (Solvent; 809, formic
acid : 369 hydrochloric acid: Water (5 : 1 : 4). Temp. 25°C)
a) Results in 1959
% Delaware Campbell Early
L as Rf of authentic
Anthocyanidin - -
3 Relative Relative
Anthocyanidin Rf Amount Rf Amount
Paeonidin 0.30 0.30 +
Malvidin 0.27 0.27 +
? 0.24 ++
Cyanidin 0.22 0.23 ++++ 0.21 ++++
Petunidin 0.18 0.17 ++
Delfnidin 0.12 0.12 + + 0.12 ++++
9 0.10 +
Muscat Bailey A Red Millennium
Anthocyanidin e Relative N Relative Color
Amount Amount
Paeonidin 0.29 ++++ Red
Malvidin 0.27 ++++ Red
Q Purplish red
Cyanidin 0.21 + + 0.21 ++++ Red
Petunidin 0.16 ++ Purplish red
Delfinidin Purplish red
Q 0.10 + Purplish red

* T. ENDO (1959)

b) Results in 1960

Delaware Campdell Early | Red Millennium
s Rf of authentic
Anthocyanidin . . . Color
13 Relative Relative Relative
Anthocyanidin Rf Amount Rf Amount Amount
0.30 + Red
0.27 + Red
Cyanidin 0.21 0.21| ++++ |0.21| ++++ |0.21| ++++ |Red
0.17 + Purplish red
Delfinidin 0.12 0.1 ++ 0.1 ++++ Purplish red
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Summary

The present paper describes the results of experimental work on the nature of skin pigments
of Delaware, Campbell Early, Muscat Bailey A and Red Millennium which are main varieties
of table grape vine in Japan.

Inregard to the skin pigments, solubility for some organic solvents and specific color
reactions of anthocyanin and carotinoid were examined. Results of these qualitative analyses
showed that the skin colors of these varietes ranging from red to deep reddish purple are
caused by anthocyanin, and carotinoid has scarsely any relation to the development of them.

Then skin pigments extracted by methanolic hydrochloric acid were separated by paper
chromatography. Filter papers of Toyo No. 50 were always employed and a mixture of butanol,
hydrochloric acid and water (5 : 1 : 2) and a mixture of butanol, acetic acid and water (4 : 1

: 2) were used as developer for anthocyanin and a mixture of 809 formic acid, hydrochloric
acid and water (5 : 1 : 4) was used for both anthocyanin and anthocyanidin.

From this study. it was found that at least three kinds of anthocyanins are present in the
skin of Delaware and Red Millennium, eight in Campbell Early and seven in Mascat Bailey
A. And also the results indicated that major anthocyanins of Delaware and Red Millennium
are cyanidin-deliverties, that of Campbell Early are cyanidin and delfinidin deliverties and

that of Muscat of Bailey A are paeonidin and malvidin deliverties.





