CIUBLKESESF  No. 8, Nov. 19617
TROBEHORY) 7/ — VAT DWNT

(F1#) REHBCBSTIRENLLORY 7L/ —VOEH

PISRTESS, WEFEES, NARMT
(FEFn364210 A 30 H 3Z2)

Studies on the Polyphenol Constituents in Wine

Part 1. Extraction of Polyphenols into Wine during

the Fermentation on Grape Skins
By Noritaka SHijo, Shoro AMeMiva and Hiroyuki MURAKI

The effects of sulfiting and heat treatment on the optical density of must
and the extraction of total tannins and coloring matters from grape (Muscat
Bailev A) skins and seeds have been studied.

The extraction of polyphenols were promoted by the additions of an appro-
priate amount of sulfur dioxide (200 to 300ppm). However, it was noticed that there
are some differences between the effects of sulfur dioxide on the optical density
measured at 420 mg and 530 mg ; and on the amounts of total tannins and coloring
matters determined by the potassium permanganate method of RIBEREAU-GAYON.
It was shown that decreases in optical density were affected by the skins in must,
whereas the more yellow color were reduced than red by fermenting on the
skins after heating for 10 minutes at 60°C the crushed grapes.
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o TABLE I
A FEE Vinification Practices
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X5 7 FU FiE AR SO: B #¥E FEfE Pressing
T — ————
Must Grape Stem Course of Starter Sugar " ¥4
No. a) Operations Added Juice Pomace
kg kg ppm ! kg l kg
A-0 19.7 0.5 F—-P 0 0.1 1.4 137 2.3
A-1 19.5 0.5 F—P 100 0.1 1.4 13.8 203
A-2 19.1 0.5 F—P 200 0.1 1.4 14.0 27
A-3 19.1 0.5 F—P 300 0.1 1.4 13.8 2,3
B-10 19.1 0.5 H—F-P 0 0.1 1.4 13.2 1.7
B-12 18.8 0.4 H—F—-P 200 0.1 1.4 14.0 1.8
B-20 H—P—F 0 0.1 0.5 5.2
} 17.1 0.4 { b
B-22 H—P—F 200 0.1 0.5 5.2

25

n
S

g
o

10

*H, Heat-treatment(for 10 min.at 60°C) ; F, Fermentation ; P, Pressing ; F—P,

Fermentation on the skins ; H—P—F, Fermentaion of the juice which was obt-

ained from a preheated must. a) Corresponds to wine numbers in TABLE II.
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Fig. 1.

Changes in the Amounts of Total Tannins (N. KMnOsml/1) of Untreated

Musts (A) and of Heat-Treated Musts (B) during the Fermentation.

For Must No. see TABLE L
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Fig. 2. Changes in the Amounts of Coloring Matters (N. KMnO, ml/1) of Untrea-
ted Musts (4) and of Heat-Treated Musts (B) during the Fermentation. For Must
No. see TABLE 1.
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Fig.3. Temperature of Untreated (o) and Heat-Treated Musts (B) during the
Fermentation, - ,Room Temperature.

Fig. 4. Increase in Alcohol Contents of the Musts during the Fermention.
For Must No. see TABLE 1.




87

ﬁﬁA@%ﬁﬂﬁﬂVLVﬁlvé%mgaa%ﬁﬂﬁtﬁbmﬁmmﬂmL,5aa
ﬁ%ﬂﬁgﬁﬂﬁby%Dﬁ@m%KﬁQ?bo;oﬁ¢@&5<nmmgml¢{$§
ﬁamo<%ﬁ¢étwa%bnéo
wEHEBOEV b0 (A-2, A-3) Edisnbo (A0, A-1) B s T %
EMﬁ%K%ﬁﬁﬂéfbﬁ%ﬁ%k%voﬁﬁ&ﬁzwnmﬁﬁﬁ%ux%<1xm
Hg4f%6#ti5ﬁ?»ﬂ—»@i&%ﬁ%voLtﬁ017w:—wm;beﬁ,
ﬁy:y@%&@ytvuff&éoK%##bbf@@@ﬂﬂ:e;ﬁm%mkﬁfo
uﬁﬁ@u;a%&%%mnwaﬁbﬂéotﬁL:@%&%%ﬁ&bhnét&w:u
ZMWmEUﬂJ%Lﬁ%%f1mefu%®%%ﬁ%bbﬂm#oto
5EE&%K&Q?%@&V;v%iﬁﬁ%i%ﬁmwogv%wfm@a%mf,:
ﬂm@%@m;ofwmﬁﬁméhénwaﬁbnéo
ﬁﬁ&ﬁib%&@%@%méﬁmoh{%bLVl5@,A4J¥1?d£57;7
aé%aﬁsEE%EﬁkL(ﬁ&ﬁ&bt@@%ﬁk%?@uﬂb,A4J¥3ﬁm§
5y;ym&&1é?®%mﬁ%ﬁf&ﬁ%3EEK?@KE%K%L{Vbo
ﬁﬁBfmﬁ@ﬁmm%Klbfu71/~Wm7ﬁmﬁ%§ﬁ%ﬁbfbiw:fv
{,%ﬂﬂiﬁ@ﬁLf%mLmvoL#Lmﬁbtmbmﬁﬁﬁ%ﬁﬁb%tgémm
ﬁﬁ@ﬁl%%&ﬁ%ﬁ%bﬂ,342f@éﬂvsyﬁlvé%Mk%Kﬁ@W%K%
mT6°mﬁL{mb@%w&ﬁbf%%@&&ﬁ@é%k%ﬁ(an&n)m%&w
B@%&ﬁﬁt<ﬁﬁbﬂmvufﬁ&bﬁ,%nmtm#b%fﬁ@@%mzwwﬁm
%ﬁT%%%&éo%wﬁﬂuK%f&bﬁ,ﬁm@m:@%mmﬁbfmﬁanzﬁﬁ
L7s\ o
2. ﬁﬁﬁ%@¢m%ﬁbéﬁm%k
&ﬂ@E#%E@%ﬁ?if@ﬁm%ﬁééﬁe%&mi6%%@%&?6&@&4%
m#ﬁi§5%mﬂmﬁﬁéﬁﬁﬁ(&wAm)@mimlofﬁwbt%%%F&5,
Fig. 6, Fig. 7 &&m 7o
&mmﬁwﬁéeﬁé%%#%@f,@ﬁ@ﬁ%fFﬁ%ﬁﬂ:@ﬁ%ﬁ@k&%gk
%?o&muﬁ@ﬁéoﬁéﬁﬁﬁ%@f,fFﬁ@ﬁ%%Lt%émzmo®ﬁ¢za'
Hic &mwﬁmﬁﬁééoLtﬁofzoﬁﬂﬁmxwémﬁﬁwﬁ(mwAm)&&
ﬂﬁ%%@%é%%f%&k?é:zﬁfgawo
ﬁ%A@%é&A&nﬁﬁﬁkt%K%M?%ﬁﬁ%ﬂDykb%Du%m#$<ZE
EK%%EK%?%@K%L,Eﬁ@®§V%®u%mﬁﬁ%<“EEEK§T6®H4
~55Ef%6o%Eﬁﬂ%ﬁb&%ﬁﬁﬁ%@ﬁﬁ%gv1¥3ﬁtﬁmﬁfﬁgvo
ﬁ%ﬁm%bt&am%wmﬁybfllBamméaa%i%wtvﬁambo
mmm%ﬁt%ﬁWﬁtﬁﬁﬁ%mL,4~SBEK%EEKEL,%®%Mﬁ9¢6
ﬁ,ﬁﬁﬁmﬁ%éMEﬁﬂwzvéwﬁgﬁ%vo
&M&m@%&@%@d?@%ﬁ%ﬁf%7atoh%(Egﬂ,kkakam
3Euﬁ%ﬁ%%%%éf,Eﬁaa%m%m¢6@ﬁ&ﬁooA4l£®au%itﬁ
ﬁ&%b,4BE@%6EEK#H<%6L<@b%@ﬁ&%?O:ﬂuﬁézﬁ@kf
@%mtﬁ&cﬁﬁﬁfVﬁ%D,ﬁﬁmﬁmuiabfﬁ@ﬁ%<ho,4~65§m




88

B CERRECHEERENL, 7HEBUBRIFRADOBICHERTCEEGORDIEHETHD
ZEHETTEDTH D, FEEKTHRIERT2EXCOLDEXEREO S 00 FH
K&, RBEOB-1-BREFKEHATHS bk,

PDEORERN,DLERBOMNIEALYEL L, IfRE0mVREFLBCTL2ENE
éavzéoL#Lﬂﬁﬁmiof?ﬁﬂt@ﬁa,ﬁvyﬁyMﬁU¢A®ﬁ%%K
D TERINABAEEL CREFRBROYBRCEZDLOENLD, %F (BEE) LEFREROE
W o3 FEEMHIC SRR E R LT A2, BiE (Af) tlkook 5&2“%%@@%
b\ LIcBo TR VA VBA ) I 20HEEBEBIC L - ClIEINBERBZLTL
HEBOAFEALYTRTIOTHR I EAALNLS,

HBEBOBEE, BFERKNAK Y - (EONCBID ERERES, BEEEELDOR
BRISELLHNRECECTHRE DB T H, FMERTERICS TS As 3T
DHEEEI b0 (B-20, B-22) 0 FREFEL LA KEER2TDL, ERES L0
(B-10, B-12) Z/h&W, ZDZ &blb?ﬁ@ﬁ&biﬁé@ﬁb%@tk THNREFOD
TRV LI RENE LD, 758 Apy CRT2EMBOFERELA LD
/J‘/)fCo

Agzo DWW TH B2 RFIDFNRETLTBRKEEL R TH, FOEL Ap BERELT
WV Fio Ay IKH L CEHERBOMESRD b, FHREEL ML b 00 HEIeEN
K&, BETHREPEVILERL TV 5, -

Ao/ Ay XERBERY T do (B-10, B-12) oAFnkE <, BHFAEHATHS
S EEFL, Age Ap ODEEFOERE LEbETEL S L, REEEL XSt 0T

0.8

(4)

0.6

Absorbancy

0.2 He

) 5 — 0 0 5 ‘ 16
Days after Start
Fig.5. Changes in the Absorbancy at 420mpg of Untreated Musts (4) and of Heat-

Treated Musts (B) during the Fermentation.
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Fig.6. Changes in the Absorbancy at 530 mp of the Musts during the Ferment-
ation. For Must No.see TABLE I.
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and of Heat-Treated Musts (B) during the Fermentation.
For Must No.see TABLE [.
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LCRBEFRdDBEVD T bbb, ELEHBAYNZICIORT o E 20k
R, B EBEYThbeBEACtONENERTLS,

3. HEREOSITE

FRBENRT L0 BERY - C2ROES & 2T, FHiExBl. FEOSHE
¥ TABLE Il IK/RLZ#Y Thb, DHOHBRIEARLR 2 7y AR Ch o1,

Ao BEREEK TEOME L KRCA LM FLEEPEIML TV 525, Ay BIUNE
2 UHVEA) Y LAHEERC L s TSR v =Y, BEREBRVTRAES LT
Bo L LEHMOE NS DIEEDBPRINZL, FRACER) 7 =/ —VELEERLFE
DMBERDDZLERL TS, Lo T Ayp/Ape DEHRBOZVWLDIEFLEKRKEL,
BiFsBRAYEL T\ 5,

TaBLE I
HEOSHTRER Analyses of the Wines Obtained after two Months Storage

K4 Toa T BILE G BERBERT TLT é‘ﬂ/ BE BXE t\bmlbancy

— ZFN b F
Wine a) b) c) d) e) f) g) 420mu A/ Ao
No. Ale. Bz, RS TA VA, VE. Ald T.T. GM. 5301’(1/.:

vol % g/dl g/l mg/l N. KMnOyml /I
A-0 13.9 2.97 18 5.24 0.31: 73.7 68.6 7. 76 5.70 '0.202 0, 137 10.68
A-1 13:0: 2.97 0,17 5.86 -0.28 77.2 '81.8 8.94 5.55 0.232 0.212 0.81
A-2 12.2 2.79 0.17 5.84 0.36 66.7 168.9 10.17 8.30 0.260 0.282 1.08
A-3 13.0 2.07 0.17 6.14 0.38 21.0 1525 10.81 8.35 0:.297 0,352 1.19
B-10 13.9 2.50 0.17 4.04 0.43 14.8 45.0 6.58 5.65 0.2600 0,138 0.53
B-12 12,0 2.61 0,20 5.27 0.41 56,1 120.7 10.17 8.30 0.275 0.234 0.85

94 0.335 0.183 0.56

a1

EQ}BJ3J3&M511Q%1%$5&3 7.22

a) Reducing sugars as glucose, b) Total acids as tartaric, c¢c) Volatile acids
as acetic, d) Volatile esters as ethylacetate, e) Aldehydes as acetaldehyde,
f) Total tannins, g) Coloring matters.

E:3 %

Muscat Bailey A 7 FoR&¥ER L LR ¥y BEORBL Ty, £ ORI KR
BMECRES OH Y 7 =/ — v OB Sh A EETEH L COROBRE 81,

D BrrH By )L HEBERBCL S, CHIEShI2 2y =V R0 EF O B,
420my, 530mp DBIE (Ao, Aso) T X » THIES NS EHFT, L bICHERMICH
ML, 2~5HEBCBHEECETSNEOBRIRDT 5,

2) WeyH By JLMBRCL, CHEShSR 2y = LT 50,200 ppm
D EOEHREBRINC X b BEOHCET 2B aie iy, IETLIREMELIRE
$ TOBROBISP BN TH D, ZOFARFCBRCOVTED LV,
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# D ICHAG TR A W\ A RBFRAT O W & HES Rk ek, PNEMBEECE ELE L RS =3,

X R

1) DurMISHIDZE, S. V. and T. P. TsiskarisuviLI : Changes of tannin subst-
ances during the ripening process of grape bunch (transl.).  Biokhim.
Vinodeliya, Akad. Nauk SSSR, Sbornik,3, 7 (1950)

2) DurmisHIDZE, S. V. : Transformation of tannin substances during the
processing of wine grapes (transl. ). Ibid., 4, 161 (1953)

3) DurRMISHIDZE, S. V. : d-Catechol in the composition of grape tannin (transl.)
Dokl, Akad. Nauk SSSR, 73, 987 (1950)

4) DURMISHIDZE, S. V. : 1-Gallocatechin in the composition of tannins of grape
(transl, ). Ibid., 77, 859 (1951)

5) DurwmisHIiDZE, S. V. and N. N. NutsuBipze : Chromatographic study of
tannins in the grape vine (transl. ). Ibid., 96, 1197 (1954)

6) DuUrRMISHIDZE, S. V. : The polyphenoloxidase of grapes and its role in wine
technology (transl. ). Biokhimiya,15, 58 (1950)

7) RiBEREAU-GAYON, P.: Differentiation of the coloring matters of French
grapes and wines from those of hybrid strains of grapes (transl. ). C.
R. Acad. Agr., Paris, 39, 800 (1953)

8) RiB&REAU-GAYON, P. : Coloring matter of red grapes. Differentiation of
plants and wines (transl. ). Ann. Falsif. Fraudes, 47, 436 (1954)

9) RiBEREAU-GAYON, P. and J. RIBEREAU-GAYON : Separation of the anthocy-
anins of raisins(transl. ). C. R. Acad. Sci., Paris, 238, 2114 (1954)

10) RiBEREAU-GAYON, J. and P. RiBEREAU-GAYON : Identification of the antho-
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12)

13)

14)

15)

21)

22)

cyanins of raisins (transl.). Ibid., 238,2188 (1954)

RoporuLo, A, K. : Oxidizing enzymes of Champgne varieties of grapes and
musts (transl. ). Biokhim. Vinodeliya, Akad. Nauk SSSR, Sbornik, 3,
43 (1950)

Roporuro, A, K. : The fermentative and non-fermentative oxidation systems
of must and wine (transl.). Ibid., 4, 211 (1953)
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Roporuro, A. K. : Oxidation-reduction processes taking part in the produc-
tion of wines. (transl. ). Ibid., 12, No, 1, 21 (1952)
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