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Studies on the Formation of the Madeira-Type Wine

Part 2. Some Experiments on the Method of Madeirization of Wines

By Hiroshi MASUDA and Hiroyuki MURAKI

White (with Kosyu variety) and red (with Muscat Bailey A variety) wine
were madeirized at 50 to 60°C in oak barrels, in glass bottles with and without
addition of oak chips, and in an autoclave under high air pressure of 30 to 40 and
60 to 70 atm., and the resulted wines were compared with each other.

In oak barrels, the amounts of fixed acids and tannins in madeirized wine
were larger than in bottles, but alcohol, volatile acids and aldehydes were smaller;
besides amino-nitrogen in white wine was also slightly smaller, perhaps by the
effect of polyphenols eluted from the barrel. Considerable loss of wine was caused
in barrels during madeirization by evaporation and leakage, but the flavor of
resulted wine was of the best quality.

Addition of oak chips gave the wine increased amounts of tannins, volatile
acids and reducing sugars, rather decreased amounts of fixed acids, and besides
strong woody odor. To avoid excess intensity of this woody odor, it seems to be
necessary to select the most suitable amount of oak chips to be added to the wine
in due consideration of various other factors also.

Under high air pressure, by sufficient supply of oxygen, the oxidation reaction
in wine became rapid, but somewhat different from that under atomospheric
pressure. The period needed for madeirization of wine was not shortened by high
air pressure only; by madeirization for 10 days, oxidation of wine proceeded
rapidly, but formation of Madeira-type flavor in resulted wine was unsatisfactory.

JIodine index and indigo carmine index were examined as a method of

determining oxidizability and reducibility of wine.
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Tape 1 u
' FIEDOFREEE  Preparation of the Material Wines

‘ Grape Must {1 ’
. . . | |
Sign® Variety? ggitg%n Stems Volume R.S® T.AD V.A® Pomace? Sugaring SO, ‘ ""
= EEESA | |
|
kg kg Log/t g/l g/l kg kg ppm |
W K 40.3 0.94 23,0 183.2 4.2 0.19 10.1 2,2 100 [
|

a) W, white wine; R, red wine.

b) K, Kosyi variety; BA, Muscat Bailey A variety.

¢) Reducing sugars as glucose.

d) Total acids as tartaric acid.

e) Volatile acids as acetic acid.

f) Pressing was made before fermentation for W, and after fermentation for R.

e - Tk, & v olEE+*SET ORFMLTCONERE L.

WB LU RBIIE VL L ARBXTH > T, ABRREFUABYA, HEirL
THYET 60°C 1250 A [N L7z,

WK % XU RK i3RI X 2 EBXTH>T, WKL TR 7.641%, RKiIZAHLT
1% 832 I ROEWED Y O/NEE ANz, WTENS T T v F — DAL LTHAL
LD THFHTIE ARV, ZNEERMEDFEAZ AN, 50°C OEREENITHELR LI
FOMCHEREL L ORDOL D DRI L > TEEE Tasel CRT & 5 CHYEDORKD &

Tapre 1
B D~ 74 {03 DFKE  Practice of Madeirization of Wines

R BA 50.9 0.50 35.7 175.7 8.7 0.64 4.5 3.9 50 ml
\
I

. . Madeirization treatment Addition Initial  Loss of wine I
gn Wine® yegsel Temp. Days £§f§51;€§ ‘&;ofh:;vnilﬁe madgiur];lzgtgionb) ‘ \
°C Atm, l l : \'
vl‘{’g %V} Bottle® 12 50 1 None 2.5 None ;’ '
\gBB ‘l’g} Bottle® 60 50 1 None 2.5 None ;
‘glé vlg} Oak barrel 50 50 1 None {gg; ;gg ' ‘ '
VIQINV g} Bottle® 60 50 1 ?;‘g /ghipd) 2.5 None "'
‘g;:gg Vlg} Autoclave 60 10 30-40 None 0.5 None ‘l
v;{g:gg vl‘{} Autoclave 60 10 60-70  None 0.5 None ‘ '

a) See Tamie I. [

b) The loss of wine was caused by evaporation and leakage. !

c¢) Two 2 [-bottles were used and the wine in each bottle was mixed before
analyses.

d) 40x10x 8mm.
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LN 60~T0 K E (WP-60, RP-60) w2 & Lize BEOIIDR T4 v v REHEFED
W% 0.07TmmEDHEY TF vy e 7 4 VA TREYL, FOHZ0.5!DFEEXAN, &
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FHLWEKHE > CTHOFEDE £ TMET 5#(Ex 3B bz o TITR 2 o

BXOE RBKTE, BELCEOUBY R > CTHESIEETRY, RBUEDD BB
A1 12,000 7. p. m. TLOHRGERO S EEL CHEEBR LD,

3. 4 W F

FEEE OO HFERIERICRTIED, TNTHERELH > 7o 22T micro-Kierpanw 1,
7 vE=7 BEIRIBELREEE, TI/VEBERIINVEI VBREERET I JBRETH=Y
v F Y EREEY, 7m Y X Camarn B, X7°F FEEERTEE% 3{EED 20% 15
B 3hic SRRIEM, MKAEL, 7 3/ BREROEMEXHELTR77F FEBEEL L
7o BRIV Z ¥ =% Rereav-Gavon W T X otz ¥4 7 FUEORILELHIE
T 5—2MDEAH L LT lodine index 3 & ¢f Indigo carmine index DRIZEH# 1T/ 2 720

Iodine index % Kororxevicn B ('51) DFEHZBHELT, 7 FyEGHDBRIEINP
TWHEDOE, Thbb 7 UED oxidizabilty #5388k e LTHRA L. RE S F Y
H25mlic, HMBTpH % 3.8 & LAEEMKS0OmL xinz, 001N« 2 YREWK2 ~4ml
MR TR 2050 MR L THEB LDb, 1 %O AEER 2 1815 L LT 0.01N

c FABBRY ~F BB CTRERET 52 VEEREET 5. MICEREZTRY, 37 Fy#Eic
LoTHEBEIN2VEDEY, 7FYBELIIYEDD00IN. 2 VEREKD ml kT RL
T Iodine index &3 %,

% 7 Indigo carmine index !, Kororrrvice » (/51) 33 X 08 Kocrerea (740)® D%
BEZRLTHERLICLDT, 7FyEQES RS, T/Abb 7 F viHO reducibility
FRTHEBETH D, HE 7 FUELAE 24 FREX4BCEEKTER LD,
D0OmlzEY, 05g/lDA4 »IxH—~3IEWKAmI Nz, BRLT 1EMKBL
TeDb HarbEkEE FPW-4 iz & b, Filter No. 61% FIWWCTEHB OWHER/ <~ >~ |
ZHETD (Elzasd5) BIKEBKIOMZ04ml DA v 9T~ 3 YR
mxfeb D, & LOFHRFEHR 10ml CZEK 04 ml ZMAT=bDODFEHR AR~ 2 P L
e AEEZzhth bBL e &$5%) LT, b+c—a%Indigo carmine index
L35,

HER IuoEZR
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HE~7A 71 (B) OoWHEER
Analyses of the White Wine before and after Madeirization

Material  Control
Wine® : white wine wine

wC WB WK WW WP-30 WP-60

Madeirized wine

Alcohol (Vol. %) 18.0 17.6 15.8 15.6 17.0 18.3 17.8
‘Sp. gr. 0.985 0.986 0.988 0.989 0.988 0.986 0,987
Sugar-free Ex. (g/dl) 0.95 1.13 1.22 1.38 1.41 T 155 1.43
R.S.» (g/dD) 0.83 0.81 0:77 0.81 0.88 0.84 0.81
F.A9 (g/b) 4.42 4.38 4,17  4.50  4.15 4,12  3.72
V.A.D (g/D 1.26 .13 0.95 0.98 1.26 0.73 0.98
V.E.® (g/D) 0.27 0.29 0.36 0.35 0.33 0.32 0.32
Aldehydes® (mg/l) 16 21 30 26 48 - 36 48
C.M.®) (N-KMnOys ml/l) 3.05 4,60 4,70  4.55 19.15  2.90 1.75
Tannins (N-KMnO4 ml/l) 2.30 1.95  0.90 1.95  4.20 1.10 1.40
Total N (mg/l) 162 142 136 138 142 150 151
NH.:-N (mg/l) 12 15 14 12 13 11 12
Peptide-N (mg/l) 4 8 8 8 9 7 7
Proline-N (mg/l) 110 112 110 97 105 105 110
NH;-N (mg/l) 3 3 4 4 5 5 35
Tod.I.D (0.01N-I; mi/l) 25.40 12.39 6.78 10.76 67.37 6.38 7.57
1.C.1.D 0.8 2.0 4.4 2.4 14.1 5.7 6.5

a) See Tasie II.

b) Reducing sugars as glucose,
c¢) Fixed acids as tartaric,

d) Volatile acids as acetic,

e) Volatile esters as ethylacetate,
f) As acetaldehyde,

g) Coloring matters,

h) Iodine index,

i) Indigo carmine index.
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TABLE m'—b
R~ 74 7 (F) D4R
Analyses of the Red Wine before and after Madeirization

Material  Control
Wine : red wine wine

RC RB RK RW RP-30 RP-60

Madierized wine

Alcohol (Vol.95) 16.8 16.4  16.4 14,0 16,2 16.8 16.2
Sp. gr. 0.988 0.988 0.988 0.990 0.990 0.988 0.989
Sugar-free Ex. (g/dl) 1.76 1.94 1.95 1.79 2.37  2.10 2.12
R.S. (g/db) 0.23 0.20 0.19 0.23 0.24 0,22 0.23
F.A. (g/D) 6.53 6.53  6.06 6.58 5.78  5.59 6,14
V.A. (g/D) 0.55 0.44 0.43 0,55 0.72 0.37 0.42
V.E. (g/D) 0.15 0.25 0.30 0.13 0.23 0.17 0.18
Aldehydes (mg/l) 29 49 71 49 62 67 68
C.M. (N-KMnOy4 ml/l) 19.50 15.10 10.65 14,70 22.40 11.55 7.85
Tannins (N-KMnOy ml/l) 3.80 2.55 1.40 2.65 4.90 2.50 2,30
Total N (mg/l) 95 92 77 87 88 90 89
NH:-N (mg/l) 15 12 10 1 10 14 14
Peptide-N (mg/l) 19 19 12 15 13 12 12
Proline-N (mg/l) 18 18 16 16 13 16 13
NH;-N (mg/l) 5 4 5 6 6 8 63
I.C. 1. 28.6 34.2 19.6 29.3 24,5 30.4 34.4

For abbreviations see TapLe II-a.
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