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Antioxidant Activities of Phenolic Compounds from
Seeds and Skins of 33 Grape Varieties.
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Laboratory of Wine Chemistry, The Insttitute of Enology and Viticulture,
Yamanashi University, Kofu 400. * Asama Chemicals Co., Ltd., 20-3,
Nihonbashi Kodenma-cho, Chuoku, Tokyo 103, Japan.

Phenolic compounds were extracted from the seeds and skins of 33 grape varieties
with 509 ethanol. The contents of total phenol, tannins, flavonoids, catechin, and
epicatechin of the extracts were determined. The large difference in their contents
among the varieties was obserbed. Antioxidant activities of the ethanol extracts on
the oxidation of linoleic acid were investigated. The extracts had obvious antioxidant
activity. Among the 66 extracts, the activities of several extracts were stronger than
that of catechin, but those of most of the extracts were smaller than or similar to
that of catechin. The antioxidant activities of the seed extracts decreased as the
tannin cotents in the extracts increased. On the contrary, the activities increased
as the sum of the contents of catechin and epicatechin increased. From these, major
antioxidant components seem to be some flavonoids of low molecular weights. A
clear relationship between individual phenolic components in the skin extracts and
their antioxidant activities was not found.
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Table 1. Berry numbers of grapes, and weights and phenol contents of seeds skins.
Variety Berrins Seeds Skins
(Numbers/kg grape)
Weights(g/ Phenols(img, Weights(g/  Phenols(mg,
kg grape) GAE/g seed) kg grape) GAE/g skin)
Vitis vinifera  Koshu 263 19.7 1 3.8. 133.4 3.3
Koshu Sanjaku 204 10.4 4 3.2 76.1 3.3
Chardonnay bl 13 30.4 61.2 1420 3.4
Riesling 549 307 34.6 163.6 1.0
Semillon 529 12.6 31 0.5 108.2 2.5
Pinot Gris 637 49.3 5 7.5 165.7 2.8
Sauvignon Blanc 478 2 3.4 36.5 8 8.3 2.6
Saint Emilion 346 14.4 2 1.9 8 0.9 2.7
Sylvaner 316 2'5.9 49.9 1171 B/
Cabernet Sauvignon 638 39.9 45.1 1 5:6.5 5.9
Cabernet Franc 568 40.7 6 6.1 131.4 4.4
Pinot Noir 556 3 5.1 6 1.4 205.9 1.2
Arumenia 208 8.7 26.2 53.0 4.3
Hybrid Suntory Blanc 400 2 2.2 35.8 131.5 1.5
Jubileum 75 439 31.8 5 5.4 1831 2.0
Zala Gyongye 282 9.1 4 8.5 8 8.7 2.4
Ezer Furtu 556 24.9 30.4 251.9 2.6
Egri Csillagok No. 26 389 3. 7.5 30.6 1439 1.3
Egri Csillagok No. 28 400 2 9.5 2 8.0 1710 2.0
Egri Csillagok No. 34 426 2. 7.5 36.0 44.0 2.5
Egri Csillagok No. 40 452 3145 3 5.5 105.3 1.5
Muscat Bailey A 191 174 16.4 45.1 9.3
Bailey Alicante A 435 2 3.0 38.4 59.6 11.7
Cabernet Suntory 671 39.4 6 1.4 I 8 2.3 2.4
Seibel 8745 455 2 5.2 514 9 3.1 5.5
Csaba 162 392 2176 59.7 1424 10.4
Zweigelt Rebe 625 12.3 59.9 382 1 2.4
Egri Csillagok No. 7 538 1 2.3 321 34.5 5.4
Bujtur 781 3 3.7 6.8 1254 6.0
Vitis amurensis Yamanashi 1136 7 3.7 3.8 2072 5.3
Vitis coignetiae Misaka I 675 8 1.4 4.8 34.1 2.4
Tomioka 1031 5 3.4 8.0 98.9 3.5
Tkeda 1219 7 1.5 6.7 200.7 130
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Fig. 1. Effect of heating time on POV of
linoleic acid at 50°C.
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Fig. 2. Inhibitory effect of D—(+)—catechin
on oxidantion of linoleic acid for 15 h at
50°C.
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Fig. 3. Inhibitory effect of Koshu seed phenols
on oxidation of linoleic acid for 15 h at

50°C.
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Fig. 4. High performance liquid chromato-
graphy of the flavonoid fraction of 50 %
ethanol extract of Koshu grape seeds on
Zorbax ODS.

e




TRV T =/ — VOB 33

FBIUORKER, BT LUREL OB L o2
7=/ —EERL., BRE, BF BLUORKOD
HEBEI TNV 1 kgH/cDDESTEDL, 27/ —
NVEEFHAVIEREK 1 gH/ch ODBZEBETFBR
B (GAE) THRLT:.

V. coignetiae X V. amurensis EDT I T
HERIRAEERED BRI T V. vinifera ©F DR YERE
DENLXOPEDZ W FEFERE 7 FYROHL —
8%T, ThoD7 2/ — VERBSERETEND
%713, V. coignetiae ® V. amurensis DT 1g
CEENTVE 7 =/ — VEREBT V7 REER
(V. vinifera) DFNLDHBD 1 ThH-12. RE
FEREIMGEICIDIEFEICERIZY, TFIRDH 3~
20%7% 5¥, RE1git&EFNTWE7 =/ —vbFE
1B CTEND 5 .

INSDEFROREDP O[T =/ — %)
J = VRITAER &, BB OERZINGE T 2EES
OB biEEAAEN. £9°, EEELTHWIZY
/ — VG 50°C 1T\ T 18R ] & TEARATICEBE (LY
fli (POV) BEFL (Fig. 1). TDY /=
BRICERA TSIREDOTRD~ (+) —AF+F v 2L,
EBALTEMZFBNIAER, 7+ v EECHAIL TR
BALIETE A3 £ 3.0 mg /m]l DAFF VIBEET
FERNICEAL L (Fig. 2). RICETRURK
DE7 x /) - WORBLEEEZFE . FMHETS
7z / —WEROIE (Fig. 3) 27 =/ —VIRE
M1 ~5mg,GAE /mID#HTY =/ — EE &5
BRALEHICERREGRSRED Shic. TOER» S, i
DEFRORET = / — v OHLBILEHEZ IRDEHT
T2 &iclic. v8bb, V)V —vig 100pl =&
BEL, BATHBIEET2.5mg,/ mlOL 7~/ —w—
50% T4/ —viEHkS0ul (125ng, GAE) A%
BRI L e, 50°CTI5HMBRIG & H B b
Yiliesked 7z, TOMEX D ERLIEME KD A 7+
DOHRBILEHEICHT 2EEH L, &7 F v SERD
7 x / — AL S DB LIRS i L 7.

Table 2 (3337 F o GO T MO REDL T =
J —WDHIEBALTEM A RO IAERTH 5. il iGN
BA 7+ v ORBbiEEE1 & LIBOK T =/ — v
HEOHEMSMETHS. 310bb, EH LT+
v ERIEOHBLEE A /RO L EeBKT 5. BT
7x/—VTE 3 RE, RE7 =/ —VTE 8 MED
A7 F v ERED T ML EDRBBLIEHDRD &
2, BEAEDT FYRED T =/ — v OHIEBLIEM
BEATBBEETEL 7 = / —vEBEROHRTEIC
FOMIROEBELI.. CNLDBEFRERED T =

J — WAHRRDSEREIC & > TH IS D 875 5 T B T &
ZZoNb.

i, &7 =/ —Wwkklhosy v=v, 75K/ 4
FER, W7+ Vv ROTEH T+ VEEFN (Table
4), &7 =/ — ik EEBLTES & ORARE R
Lfc. BF7 =/ — VTS v=2id210~T9ug,
GAE/mg total phenol THAHDICXL, 77K/
1 FERIE 810~990 g, GAE,/mg total phenol
TY Y= vERLDERHBHDOENNS ., BET =
J=IWTRENA Ty FDOTEETIEY v=vhid &
AEBRBENTEh -T2, INSDEBIFNE AV
) —VEHDORETHS. RED7 5K/ 1 FEEBR
242~9801 g, GAE mg total phonol THEF7 =
/ —IWVDIGEIT AT L ) @RERICEN D - 2. Tz,
Fol 7 7R/ A4 FPBRHESNEBOEELS L 2 -
72. Table 4 KREFRURRDOHF+ v Ex
EhrFvREERLI. RBICLDELDT =/ -
B BICEDIE 0 ZENHS. EULED T Ky TEF
ERREWAIGE, RRICATHFvEZEDTFY
DEFTEVZVEEN 4 BfE, RODOGEEILTE
FDIED PEVEERES.

Fig. 4 WHMNT FoBTL7 =/ —VEERBY
02 NS5 7 4 —TR7 =/ —IVELSER, N=1) v —
HCIRE T4 £ L7284y (Rf 0.31~0.51) @
BEEhxLD, LX) - THH LY 5
R/ A Pl EEEEARs o 757 4 —THHL
BRI TH 5. By — VI RREIC L D RIS A0
LBELCHRMNETR7 =/ —vD 7 58/ 4 FEiS%
Dty — v AER LI,

P EDFERICESWTE T = / — Vs & Bt
TEMEDBLEMEAE T B e DI EICE 7 =/ — VK
NEE%E, MEICHBILEEDE 4 DEET oy b L
72 (Fig. 5, Fig. 6). a) % v=v, b) &7
TERIAF, ) BT+ vEzhrFyOEHE
TR E D, 2FNEERERS S, BTy v =
v (Fig. 5a) OEENSHINT 5 & LB LG (&
TL, 9 v=vE&EHMENE &I OB &%
Chab. 77K/ 4 FEIERETIRIZECE (5800
tg/mg total phenol) BSEZENTW 55, HERLIE
HEHELTHD, 758/ 14 FEBEEEORIRIZER
HHNIE. RICT7 5 R/ 4 it sEd 5 &
RETIE, BUEETH DS HREBRLEIRI
BLEDOLET FUBTIREENTVWET7IK/ A K
DRESTITHIE D RETTENDD 5T EDBHESNS.
HFFVETEATH VY TREEOHEMNE & bICHRR
(LB LR T 2EmEICH D, & v =3Il




34 Bfigg - H - h 5 - B&E

a) Tannin a) Tannin
15 |
1.0
0.5
E °
L
©
; 0 T T
& 500 1000 :'E‘ 0 T T
é b) Flavonoid ] , 500 1000
4 2 b) Flavonoid
T"U 3
< 1.0 | ¢
oy £
Z 3 -
> )
= £ 10}
o i O
= i = 5
€05 - z o
o S 5
.g z
= % 0.5
m i
g .
.g 0 : T = -
= 500 1000 2
& c) Catechin and epcatechin 5 0 T T
» g 500 1000
E c) Catechin and epicatechin
&
1.0 F.
0.5F
O T T L
0 50 100 150
Phenols (pug GAE)
Fig. 5. Relationship between the amounts of 0 T T
0 50 100

various phenolic fractions from seeds and
their antioxidant activities. Phenols (pg GAE)
Fig. 6. Relationship between the amounts of
various phenolic fractions from skins and
their antioxidant activities.




T EY 7 =/ —vOTEBRLH

35

Table 2. Antioxidant activities of seed and skin phenols.*

Variety Seeds Skins
POVs/POVe  Antioxidant POVs/POVc Antioxidant
activity activity
(meq/kg) (catechin (meq/kg) (catechin
equivalent) equivalent)
Vitis vinifera  Koshu 297.3 / 422.4 0.4 8 230.1 /7 422. 4 0.73
Koshu Sanjaku 202.0  302.8 0.38 213.8 /302.8 0.3 4
Chardonnay 170. 1 /°307.3 0.52 98.1,7307.3 0.8 0
Riesling 248.1  355.2 0.41 90 1, 355.2 1.0 1
Semillon 270.9 435.0 0.6 3 189.7 / 435.0 0.93
Pinot Gris 209.8  427.8 0.83 95.7 / 427.8 .21
Sauvignon Blanc 149.1 / 409. 4 0.99 101.7 / 409.4 1.1 7
Saint Emilion 81.4 /217.9 0.5 2 140.9  217.9 0.29
Sylvaner 208.7 / 352.1 0.55 172.7 / 352. 1 0.6 8
Cabernet Sauvignon 353.0 / 414.0 0.23 219.9 /7 414.0 0.74
Cabernet Franc 153.5 ./ 313.0 0.61 123.5 / 313.0 0.7 2
Pinot Noir 117.1 / 368.5 0.96 80.5 . 368.5 .10
Arumenia 159.5 / 359. 2 0.76 168.4  359.2 LT3
Suntory Blanc 241.7 / 365.8 0.47 190.2 / 365. 8 0.6 7
Jubileum 75 267.8 /7 408.7 0.54 273.1 / 408.7 0.52
Zala Gyongye 116.7 / 329.9 0.81 142.0,7329.9 0.72
Ezer Furtu 172.8 / 455. 1 1. 0i4 233.5 / 455.1 0.8 4
Egri Csillagok No. 26  180.2 389.4 0.8 4 196.5  389. 4 0.73
Egri Csillagok No. 28 176.4 / 360.2 0.70 114.9 / 360. 2 0.93
Egri Csillagok No. 34 147.6  336.1 0.72 122.9 / 336.1 0.81
Egri Csillagok No.40 129.9,411.3 1.07 77.8 / 411.3 1.2 7
Muscat Bailey A 213.1 .7 409.9 0.75 165.7 / 409.9 0.93
Bailey Alicante A 281.9 / 415.2 0.51 186.8 / 415.2 0.87
Cabernet Suntory 225.07 337.1 0.43 182.7 ./ 337.1 0.59
Seibel 8745 158.5 ./ 366.0 0.79 136.5 ./ 366.0 0.87
Csaba 162 230.4 / 435.2 0.78 227.4 / 435.2 0.79
Zweigelt Rebe 209. 9 356.6 0.56 97.7/ 356.6 0.99
Egri Csillagok No. 7 164.9 / 471.8 1.1 7 177.2 / 471.8 1.12
Bujtur 198.9 / 451.2 0.96 207.4 / 451.2 0.93
Vitis amurensis Yamanashi 182.0 7 323.3 0.5 4 158.9 /323.3 0.6 3
Vitis coignetiae Misaka 147.9 / 396.9 0.95 115.9 / 396.9 .07
Tomioka 167.8 318.3 0.57 67.7 /318 3 0.96
Tkeda 241.9 / 417.4 0.6 7 130.6/ 417.4 1.09

* A 125 ug€ (GAE) of phenols was used for the determination of antioxidant activity.
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Table 3. Tannin and flavonoid contents of seed and skin phenols.
Variety Seeds Skins
Tannins Flavonoids Tannins Flavonoids

(zg, GAE/mg total phenol)

Vitis vinifera Koshu 580 901 5 4 3 913
Koshu Sanjaku 769 966 176 914
Chardonnay 685 9F 9 4917 913
Riesling 785 989 562 834
Semillon 746 984 59 9 960
Pinot Gris 519 986 341 916
Sauvignon Blanc 455 979 689 950
Saint Emilion 7917 983 541 928
Sylvaner 665 990 231 9810
Cabernet Sauvignon 794 975 614 887
Cabernet Franc 740 974 465 783
Pinot Noir 518 978 564 894
Arumenia 548 969 648 899
Hybrid Suntory Blanc 706 982 543 913
Jubileum 75 730 981 0 836
Zala Gyongye 499 982 0 935
Ezer Furtu 586 986 4 941
Egri Csillagok No. 26 210 930 0 914
Egri Csillagok No. 28 280 968 0 860
Egri Csillagok No. 34 563 978 0 939
Egri Csillagok No. 40 378 982 0 887
Muscat Bailey A 449 950 321 429
Bailey Alicante A 484 954 274 242
Cabernet Suntory 632 972 340 708
Seibel 8745 460 9171 470 700
Csaba 162 7186 91717 413 759
Zweigelt Rebe 618 979 298 789
Egri Csillagok No. 7 516 9173 417 703
Bujtur 495 915 473 553
Vitis amurensis Yamanashi 464 847 85 0
Vitis coignetiae Misaka 301 810 523 578
Tomioka 566 9562 442 497
Ikeda 421 9217 b 25h 388

- P S
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Table 4. Catechin and epicatechin contents of seed and skin phenols.

Variety Seeds Skins

Catechin Epicatechin Catechin Catechin Epicatechin Catechin

+ +
Epicatechin Epicatechin
(ug/mg total phenol) (ug/mg total phenol)
Vitis vinifera Koshu 2.5 7.2 9.7 6.7 0.4 71
Koshu Sanjaku il 53 2.0 3.8 3.6 3.2 6.8
Chardonnay 15.0 13.4 2 8.4 3.2 0.8 4.0
Riesling 1:7 0.8 2:5 0.3 0.0. 0.3
Semillon 2.5 0.9 3.4 1.1 0.0 1.1
Pinot Gris 1.3 13.1 14.4 46.7 259 726
Sauvignon Blanc 8 0.6 53.4 134.0 4.8 1.3 5.9.
Saint Emilion 1.0 0.1 11 0.0 0.7 0.7
Sylvaner 7.0 3.5 10.5 0.9 0.0 0.9
Cabernet Sauvignon 2.6 0.8 3.4 0.0 0.4 0.4
Cabcrmet Franc 2.2 1.5 3.7 0.0 7.0 7.0
Pinot Noir 5 3:5 339 874 1.0 1.0 2.0
Arumenia 2 4.5 15.9 4 0.4 0.0 0.4 0.4
Hybrid Suntory Blanc 1.3 1:3.1 14.4 2.2 0.0 2.2
Jubileum 75 7.9 2.2 10.1 1.0 0.0 1.0
Zala Gyongye 4 2.9 33.0 7 5.9 2.3 0.2 2.5
Ezer Furtu 2 5.6 2 2.6 482 2.2 0.2 2.4
Egri Csillagok No. 26 4 9.0 48.8 978 0.3 0.0 0.3
Egri Csillagok No. 28 49.4 5 4.3 10037 1 1.6 5.5 17.1
Egri Csillagok No. 34 3170 1 8.5 5 5.5 10.3 2.9 13.2
Egri Csillagok No. 40 9 2.6 59.7 il 5: 2.3 0.8 0.3 1.1
Muscat Bailey A 6.1 9.5 156 3.0 7.2 1 0.2
Bailey Alicante A 0.4 4 3.2 4 3.6 3.3 19.2 225
Cabernet Suntory 14.0 10.0 2 4.0 2.2 1.6 3.8
Seibel 8745 4 1.9 9.4 5 1.3 1.7 0.0 1.7
Csaba 162 19.6 551 2 4.7 10.6 Tl 1 7.7
Zweigelt Rebe 11.4 195 30.9 0.5 0.0 0.5
Egri Csillagok No.7 34.1 2 8.1 6 2.2 0.2 0.0 0.2
Bujtur 7.9 8.1 16.0 0.0 0.0 0.0
Vitis amurensis Yamanashi 0.7 0.5 1.2 4.1 2T 31.8
Vitis coignetiae Misaka 1.0 2.0 3.0 1.2 20T 3.9
Tomioka 0.8 0.2 1.0 2.9 0.4 3.3
Tkeda 0.0 0.0 0.0 2.2 1.2 3.4
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