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Paper Chromatography of Phenolic Compounds from Seeds
A and Skins of 32 Grape Varletxes .

Kszmxo Nozakr a,ncI Koz Yoxomsum ,

Labaratory of Wine C‘kemzstry, Institute of -Enology and
Vttzculture, Yamanashz Um'oerszty, Kofu 400

7

- Phenolic compounds were extracted with 50 9% ethanol from the seeds and skins of 32
grape varieties produced in the Institute vineyard, The phenolic cOmpotxn\ds were separated

‘ by two-dimensional descending paper chromatography with the upper layer of n-butanol,
acetic acxd and water (4:1:5, v/v) a.nd 2 9 acetic acid. The mdwxdual compounds on
. the chromatograms were charactenzed by Rf values, fluorescence under UV light, and
vanillin-HCl reaction. - The chromatograms of the skin phenols were more complex than
those of the seed phenols, There were apparent differences in the chromatograms between
the seeds and skins, The chromatograms vafied considerably with the varieties, but some
_phenolic compounds mcludmg catechin and eplcatechm were observed on most of the

chromatograms
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White Wine types : Chardonnay 5 Koshu ; ; Koshu Sanjaku ;- Pinot Grls ; Riesling ;. Samt Emlhon A
Sauvlgnon Blanc; Semillon; Sylvaner Red “wine typa Arumenia 3 Cabemet Franc ; Cabernet Sau- -

vignon ; Pinot Noir
Vitis coignetiae SR

Red” Wme types : Tkeda-wild grape ; Mlsaka—wxld grape H Tormoka—wﬂd grape

Hybri ids

White wine types : Egrx Cs:llagok No, 26 ; Egrl Csillagok No, 28 ; Egn Csﬂlagok No. 34 Egrl V
Csillagok No.40 ; Ezer Furtu; Jubileum 75 ; Suntory Blanc ; Zala Gydngye
Red wine types: Baxley Alicante A ; Bujtur ; Cabernet - Suntory
7; Muscat Bailey A ; Selbel 8745.; Zweigelt Rebe

Csaba 162 ; Egn Csﬂiagol». No.
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Fig, 1. Two-dimensional paper chromatographies of iahenohc‘ bompounds

from seed and skin extracts of Koshu and Muscat Bailey A grapes.
A sample containing 200 ug of gallic acid equivalent in 50 95

" ethanol were spotted on Whatman ' No.1 papers. (40 X 40 cm), Twpf

dimensional paper chromatography was carried out at 25°C by desc-
ending development with the upper layer of n-butonl, acetic acid,
and water (4:1:5, v/v) for 12 hr in the first dimension, and then
" with 29 acetic acid ‘in'vthe second dlmenswﬁ Phenolic compounds :
were detected under UV light (-~ -- Yand by spraying with the ferric’ '
chloride-potassium ferricyanide reagent? ( ) and the vanillin-
HCI reagent® (——-—), el
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Table 2. Charactemstlcs of the 32 grape’ seed phenohc compounds oxxdlzed with fernc
chlor1de~ferncyamde on two—dnmensmnal paper chromatograms :

Mean value of relative e

Vanillin ‘No. 'of varieties

Spot ) "BAW—HOAc, Fluormence,
no. . Rf. intensities of blue color® HCI in UV exhibiting
0, 0-0 6.00 + - 32
01 ~ $-0 2,40 - - 32
02 0-S 3,75 + - 8
C1 S-S 2,94 - 4 - . 82
1 52—, 4.36 + e 32
2 63—.39 3.70 + - ' 30
3 .28—.39 1,18 + o+ 18
5 37—.61 1.64 + + 2%
6 .36—.48 133 + - =
7 .38—.29 0.27 ~ — 9
8 67—.27 .0.76 - - 14
9 61—, 58 0.76 - P -
10 [ 47—.69 1.33 = + 24
11 ,49—51 o027 - R - 6
12 ,51—,13 0.12 - - 4
13 .61—.09 0.21 — s 6
14 .29—.72 0.18 - o 4
15 .21—.07 0,09 ~ = 3
16 .00—. 43 0.06 - - 2
17 .51—.00 ~0.06 - - 2
18 .77—.34 ©0.55 - - 8
19 .35—.40 0.3 - - o3
20 .28—.21 0.06 - - 2
21 .71—.61 0.15 — - 4
22 - 74 0.03 - - L1

* §=very dark 5= dark 4-med1um, 3= hght, 2= famt 1= very famt O=absent,

»
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Table 3. Characterlsucs of the 32 grape. skm phenohc compounds oxidized Wlth fernc

‘ chlonde-ferncyamde on two—d1mensmnal paper chromatograms
‘Spot . BAW~HOAc _ Mean value of relative . Vanillin * Fluorescence No, of varieties
no, - ‘REf intensities of blue coiori' HCl in UV exhiBiting {
O 0-0 . . 6.00 4 e 32
o1 $-0 2.36 e o= 30
02 - 0-S - 4,39 + = 33
c1 - ' 8-S ‘ 2,48 4 - S 32
1 50—, 33. 1.84 + — 24
2 58—.40 2,54 T R Ca7
3 B52—17 . 3.09 + o+ o8
4 LA41—34 - 0.70 + - + 16
5 27—, 42 152 + + 20
6 . 27—.55 . 0.76 + L 11
7. .33—.64 085 - — 11
8 .1 47— 52 0,76 + + 1z
9 57—.67 0.48 , =l + 12 .
10 - .50—,01 0.54 o + - R 9 ’
11 79— 49 0.82 R - 16
12 .86—.00 139 + + . 23
13 - .65—.57 064 T 12
14 .64—, 28 1.21 : -+ 15
15 45—, 69 0.67 .+ + 14
16 .20—.97 0.18. - - 3
17 41— 15 1.91 + + 17
18 38— 45 0.27 + + 7
19 .30—.22 1,64 + . 14
20 .19—.10 0.24 + + 3
21 12—, 06 0.33 + + 2
22 . 21—, 58 0.70 + + 6
23, .30—75 0.36 + + 5
24 .15—.63 0.36 + A 3
25 .89—,51 0,18 - - 4
26 [81—,15 0.12 - — 3
27 .67—. 69 0.36 - + 7
28 .35—.00 0.21 - - 2
29 71— 41 -~ 0.36 - - i
30 .58—,00 0.12 e - 2
31 . 70—, 00 0.06 - - 2
32 56—, 78 -0.15 ' - L= RE
33 77—.59 0,06 AR - 1
34 41— 92 0.12 g L 1
35 61—, 20 0,03 N + — 1
36 91—, 66 0.09 - ' o - 1
37 .87—.75 0.09 - - 1
38 .83—,75 0,09 . - = 1

e 6=Very dark, 5=dérk, 4=medium, 3=light, 2=faint, 1=very faint, 0-==absent,
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Table 4 Relative* ‘amounts® of mdxvxdual phenols in 200 pg of the total phenol of seed. extracts for ‘
the 32 grape vanetuﬁ ’ , . Sl R ‘ \ }
Varieties = - R I Spot‘numberv ) e
' : ' 0, O1 02 €1 1 2 3 4 5 6 1
-~ Fe  _ F . F F' F F F F
 Arumenia , 6 5 4 3 5 . 5 1
- Bailey Alicante’A 6. -1 4 3 4 5 2 2 2 2
Bujtur o .6 1 5 4 5 4 1 ;
Cabernet Franc 6 1* 3 3 3 4.2 2 2 1 1
Cabernet Sauvignon o ‘46 L .1  : 4 4 -3 4 2 2 2 14 1
Cabernet ‘Suntory .6 3 4 3 5 b5 g 2 2
Chardonnay 6 1. 8 3 a4 2z 2 6
Csaba 162 6 3 -4 3 5 5 2 e
- Egri Csillagok No, 7 6 2 5 4 5 5 1 1 2
Egri Csillagok No.26 = 6 2 4 38 5 2 o
~ Egri Csillagok No.28 6 3 5 4 5 2 2 1
Egri Csillagok No.3¢ =~ 6 3 4 3. :5 3 2 3
Egri Csillagok No. 40 6 4 5 4 5 4 4 4
Ezer Furtu , .6 4 5 5 5 5 .3 9
Tkeda-wild grape - 6 3 4 2 5 4 3 .3
 Jubileum 75 6 3 5 -3 5 2 4 2 "
Koshu - 6 5 4 3. 5 3 1
-Koshu Sanjaku 6 1 4 3 3 2 o1 2 1
Misaka-wild grape 6 4 2 1 5. 1 ‘ SRR
Muscat Bailey A 6 1 5 2 40 4 1 2 2
Pinot Gris - ‘ 6 3 4 4 .5 5 . 3 2 2
Pinot Noir 6 1 3 5 .5 .3 3 2 2 .1
Riesling 6 1 2 3 3. 2 2 . 2 2 1
Saint Emilion ‘ 6 4 4 4 5 .5 3 .3 .
Sauvignon Blanc 6 2 23 4 2 1 1 1
Seibel 8745 6 5 5 2 5 5 112 1
Semillon 6 1 4 3 3 3 2 2 2 z 1
Suntory Blanc 6 3 4 3 5 5 2 3 3 3
'_Sylvaner'v 6 2 5 2 4 4 2 2 2 ol
Tomioka-wild grspe - 6 3 4 8 3 3 -2 2z 2 2 1
Zala Gybngye 6 1 42 4 5 2 2 .20 2
Zweigelt Rebe 6 1 5 1 5 5 2. 4
s 6—very dark, 5= dark 4—-med1um, 3= hght, 2=faint, l“very faint, =absént . ‘
‘b F: Vanillin-HCl-reaction-positive- . P : , ' |

¢ EC : Epicatechin
4 C: Catechin
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Spot number

22

21

13 14 15 . 16 ‘17 18 19

12

11
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- Table 5. : Relative amounts® of individual phenols in 200 pg of the total phenol of skin extracts for
[ the 32 grape varieties, ' o : o

Varieties o | _ Spot number e ‘
0, OL 02 C1L 1 2 3 4 5 6 7 8 9 1011 12 13
A F® F - F F F F F  F é
e : ECe Ci Ae ‘
Arumenia .6 3 5 2 2.5 11 CL2 1 2
Bailey Alicante A~ 6 4 4 2 2 3 3 2 1 1 ; |
.Bujtur .6 4 5 2 5 . 4 3 i
~ Cabernet Franc 6 2 5 2 2 3 4 1 3 3 - 1 2 1 2 é
 Cabernet Sauvignon - 6 1 5 2z 1 3 3 12 2 1 1 12
" Cabernet Suntory 6 4 4 2 4 2 5 2
Chardonnay = 6 1 5. 4 4 4 4 2 3 1 3 1. 2 2 ‘
Csaba 162 6 4 5 4 - 2 5 1 1 1 i
| Egri Csillagok No.7 6 1 5 2 1 3 5 1 3 1
Egri Csillagok No.26 6 3 4 3 1 4 5 2 !
' Egri Csillagok No.28 6 1 4 1 3 4 5 2.
Egri Csillagok No,3¢ 6 1 5 2 1 2 5 1 2 1
. Egri Csillagok No.40 6 3 5 2 22 5 2
" Ezer Frutu. 6 4 3 3 2 25 ) 1 3 3
Ikeda-wild grape =~ 6 5 5 3 2 1 3 101 4 2
Jubileum 75 6 1 5 2 2 5 1 1 2 3
- Koshu 6 " 4 2 2 1 4 1 2 1 1 1 1 2
Koshu Sanjaku 6 1 5 2 4 4 4 2 3 1
Misaka-wild grape - 6 4 5 2 1 4 4 1
Muscat Bailey A~ .6 4 4.3 1 4 2 1 1
Pinot Gris 6 3 '4 4 5 5 2 3 11 2 3
Pinot Noir 6 1 5 1 3 5 2 2 2 11 2 1 2
Riesling 6 1 5 3 2z 4 3 1 2 1 3
Saint Emilion - 6 4 5 4 2 ‘ 1 21
. Sauvignon Blanc 6 1 3 '2 3 4 2 1 3 3 2
" Seibel 8745 6 4 4 3 1 1 2 2
Semillon 6 1 4 .2 1 3 38 1 2 2 11 2 2
__ Suntory Blanc 6 3 4 3 1 4 1 1 2 1
Sylvaner 6 5 2 2 3 38 1 3 1 1
. Tomioka-wild grape 5 4 4 3 1 2 1 1 1 3 2 2
_ Zala Gybngye 6 1 5 3 3 4 4 12 2 1 1 2 2
Zweigelt Rebe 6 4 2 2 5 5 5 5 33 2 2
8 '6=very dark, 5=dark, 4=medium, B#Iight; 9=faint, l=very faint, 0 =absent v

b F ¢ Vanillin-HCl-reaction-positive . -
e EC : Epicatechin

4Gt Catechin
e A: Anthocyaniﬁ\ .
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Fig. 2 Combmed paper chromatographlc maps ‘of seed and skin phenohc compounds from

32 prape varieties.
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Compositions of seed phenohc compounds from V. mnzfera, V. coignetiae, and hybrids,

The numbers on the abscissa (mtens1ty of blue color) indicate the means of the relative
amounts of the correspondmg spots on the chromatograms of the seed phenols, ‘See Table 4,
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