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Abstract

We analyzed the characteristics of sparkling wine products made in Japan. A total of 47 bottles of sparkling wines
marketed in 2019, including those made with carbonation method, in-bottle secondary fermentation method and closed tank
method, were subjected to physiochemical analysis. As a result of the sugar content analysis, the sparkling wines showed in
large variation from dry to extremely sweet. In addition, sugar addition on the dosage process was not performed in many of
the sparkling wines made with in-bottle secondary fermentation method. The analysis of organic acids indicated that malo-
lactic fermentation had not been carried out on many of the sparkling wines making with in-bottle secondary fermentation.
There was no significant difference in the amino acid contents of the in-bottle secondary fermentation product compared
to that of the carbonation method. On sparkling wine making by the in-bottle secondary fermentation method, long-term
storage and aging treatments were considered effective in increasing the amino acid content. Some sparkling wines tended

to form tartar at low temperatures.
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Table1 Sparkling wines analyzed in this study

No. of sparkling

Color . Vintage
wines
white 17 NV, 2017,2018
Carbonation method rosé 9 NV, 2006, 2017, 2018
red 2018
white 10 NV, 2017, 2018
Traditional method " rosé 7 NV, 2015, 2017, 2018
red 2018
white 1 2018
Closed tank method -
rosé 1 NV

Total

47

1) Traditional method; In-bottle socondary fermentation method.
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Table 2 Specific gravity, alcohol content, extract and glycerol content of sparkling wines analyzed in this study

Alcohol Glycerol
S.G. (9%, vol.) Extract ? (g/L)
average 0.996 11.7 3.19 4.5
. (S.D.) (0.006) (1.0) (1.0) (0.8)
white .
maximum 1.011 12.5 6.92 6.2
minimum 0.991 9.3 1.98 32
Carbonation method average 1.002 11.1 3.01 4.3
-~ (S.D.) (0.008) (1.2) (1.6) (0.5)
rose maximum 1.012 12.9 6.77 5.3
minimum 0.990 9.3 2.07 3.8
red 1.008 11.2 6.33 4.7
average 0.993 11.8 2.51 4.3
. (S.D.) (0.004) (0.6) (1.1) (1.9)
white .
maximum 1.002 13.1 4.92 54
minimum 0.991 11.1 1.61 39
Traditional method " average 0.996 10 2.67 5.5
3 (S.D.) (0.002) (0.6) (0.6) (2.4)
rose maximum 0.999 10.7 3.57 6.4
minimum 0.994 9.0 1.8 5.0
red 0.999 12.9 1.75 4.9
Closed tank method white 0.998 10.8 3.55 3.8
rosé 0.999 10.4 3.58 4.7
Total average 0.997 11.3 3.22 4.4

1) Traditional method: In-bottle secondary fermentation method.
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Table 3 Sugar contents of sparkling wines analyzed in this study

Sucrose (g/L) Glucose (g/L) Fructose (g/L)

average 0.6 5.8 7.7
) (S.D.) (1.4) (8.5) (6.8)
white .
maximum 5.0 26.6 34.9
minimum ND ND ND
Carbonation method average ND 24.5 12.9
. (s.D.) (10.0) (12.0)
rosé
maximum ND 55.5 34.9
minimum ND ND 2.0
red ND 16.8 23.2
average ND 1.1 0.4
. (S.D.) (2.6) (1.1)
white
maximum ND 7.6 3.0
minimum ND ND ND
Traditional method " average ND 2.1 29
] (S.D.) (13) (3.1)
rosé
maximum ND 3.1 7.3
minimum ND ND ND
red ND 1.1 ND
white ND 3.6 17.5
Closed tank method
rosé ND 3.6 17.3
Total average 0.2 5.2 7.2

1) Traditional method; In-bottle secondary fermentation method.

_6_



EThrEENnTws (EAH 2018).

ENEFED Z/8—271) 7 4 5l

A O(BHS 2022). 41, EEZAIS—2

VELEICBI S, Y= 2 BofEs
IZOWTOMF DL E 2 b7,

if:a‘ﬁ& b,

BwC,
STUNINDYE REREAM % LI ?éT“ﬁ%ﬁibfw
7)) A

IO AN

TIREIREFE T A > DFFMT

Bk, mﬁl@ﬁﬁ@Aa

Table 512, S RIGHTE LIz ANR—=2 ) 7T 4 >~
@%%JﬂﬁiUﬁ&%a
Y IV OBBEOFIGMIL, 54g/L (EAEERE) T
Hotz. Ty == 2B OB

mhn L7z

ETOH

I, HAERIRE

129 % & 6 g/LAFiE (Tesseau et al. 2015, Tesseau et al.

2016, BH 2018) A F4fE L 72 5 DT, SRIOY >~

Table 4 C(Classification of sugar contents in sparkling wines analyzed in this study

(Number of  Dosage 0 (Exgzut:rut) Extra sec Sec Demi sec Deux
samples) DT 0~12 (067 12-177 1737 32-507  s0-7
white  (n=17) 07 8 (5) 3 3 1 2
Carbonation method rosé (n=9) 0 2 (1) 1 1 3 2
red (n=1) 0 0 0 0 1 0
white (n=10) 8 2 (1) 0 0 0 0
Traditional method * rosé (n=7) 5 2 (1) 0 0 0 0
red (n=1) 0 1 (1) 0 0 0 0
white (n=1) 0 0 0 1 0 0
Closed tank method
rosé (n=1) 0 0 0 1 0 0
Total 47 13 15 (9) 4 6 5 4
1) Sugar concentrations defined for champagne classification. 2) Number of samples that match the champagne classification.
3) Traditional method: In-bottle secondary fermentation.
Table 5 Acid contents of sparkling wines analyzed in this study
Total acid Acid (g/L)
(g/L) PH Citrate  Tartrate =~ Malate  Succinate Lactate  Acetate
average 5.7 3.25 0.3 2.1 2 0.4 0.2 0.3
white (S.D.) (0.7) (0.17) (0.1) (0.6) (0.4) (0.1) (0.1) (0.2)
maximum 6.6 3.53 0.4 2.3 2.3 0.7 0.5 0.9
minimum 4.6 2.93 0.2 1 1.2 0.2 ND 0.2
Carbonation method average 5.8 3.52 0.2 1.9 2.3 0.4 0.3 0.3
3 (S.D.) (1.0) (0.24) (0.1) (0.7) (0.8) (0.1) (0.1) (0.1)
O naimum 7.6 3.86 03 3.1 37 0.7 0.4 0.4
minimum 4.4 3.44 0.1 1 1.5 0.3 ND ND
red 7 3.69 0.1 3 2.2 0.5 0.3 0.4
average 5.9 3.48 0.2 1.5 1.7 0.6 1.2 04
white (S.D.) (0.7) (0.21) (0.1) (0.4) (1.6) (0.2) (1.1) (0.2)
maximum 6.9 3.67 0.3 2 4 0.9 2.7 0.6
minimum 5 3.10 0.2 0.9 ND 0.3 ND 0.2
Traditional method " average 5.9 3.51 0.2 1.6 1.1 0.7 1.6 0.4
3 (S.D.) (0.8) (0.27) (0.1) (0.2) (1.2) (0.2) (0.9) (0.2)
O maximum 72 3.8 0.4 1.8 4.1 1 23 0.8
minimum 5.1 322 0.2 1.3 ND 0.5 ND 0.2
red 5.2 3.60 0.2 2.2 ND 0.6 1.4 0.7
white 54 3.13 0.3 2.4 1.6 0.2 0.3 ND
Closed tank method
rosé 5.5 3.18 0.3 1.8 2.1 04 0.4 ND
Total average 54 3.56 0.1 1.5 1.7 0.7 1.4 0.4

1) Traditional method; In-bottle secondary fermentation method.
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calcium and magnesium contents of sparkling wines analyzed in this study

Potassium Calcium Magnesium
(mg/L) (mg/L) (mg/L)
average 487 54 54
_ (S.D.) (49) (20) (18)
white .
maximum 510 61 60
minimum 332 38 43
Carbonation method average 635 45 43
) (S.D.) (45) (11) (12)
rosé
maximum 710 56 51
minimum 511 39 35
red 680 66 51
average 452 48 40
, (S.D.) (40) (17) (18)
white .
maximum 490 56 49
minimum 309 30 38
Traditional method " average 611 40 35
) (S.D.) (51) (14) (15)
rosé
maximum 664 51 43
minimum 493 32 34
red 663 51 43
white 410 44 38
Closed tank method
rosé 580 38 36
Total average 482 44 38
1) Traditional method: In-bottle secondary fermentation method.
Table 7 Amino acid contents of sparkling wines analyzed in this study
TOTAL A. A.” Proline Arginine Alanine
(mg/L) (mg/L) (mg/L) (mg/L)
average 935 486 152 46
. (S.D.) (435) (268) (131) (34)
white .
maximum 1745 1032 814 135
minimum 312 191 13 11
Carbonation method average 920 354 270 42
~ (S.D.) (521) (200) (178) (23)
rose maximum 1743 686 712 48
minimum 422 157 10 12
red 634 340 340 40
average 992 547 36 62
. (S.D.) (515) (296) (37) (55)
white .
maximum 2143 942 136 262
minimum 322 172 ND 6
Traditional method " average 829 417 1 120
) (S.D.) (403) (174) (2) (112)
rose maximum 910 508 6 277
minimum 359 159 ND 15
red 1800 801 28 145
white 978 459 233 24
Closed tank method
rosé 543 153 104 25
Total average 933 466 169 46

1) Traditional method: In-bottle secondary fermentation method.
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2) TOTAL A. A.: Total amino acids.
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Table 8 Color properties of sparkling wines analyzed in this study

Absorbance CIE L*a*b*

530 nm 430 nm L* a* b*

average 0.016 0.067 99 - 0.6 4.4
white (S.D.) (0.011) (0.049) (0.8) (0.7) (4.0)

maximum 0.042 0.206 99.5 -0.2 17

minimum 0.004 0.029 97 -27 2.6
Carbonation method average 0.198 0.224 53.1 14.1 15.8
) (S.D.) (0.044) (0.071) (13.0) (7.4) (7.3)

rose maximum 0.25 0.315 89 273 36
minimum 0.19 0.199 59 9.1 14.9
red 0.319 0.255 56.4 61.1 31.3

average 0.019 0.052 98.6 - 1.0 7
white (S.D.) (0.008) (0.025) (0.4) (0.5) (2.9)
maximum 0.036 0.07 98.9 -03 13.3

minimum 0.014 0.02 98.2 - 1.7 4.2
Traditional method " average 0.329 0.401 79.3 8.6 14.2
| (S.D.) (0.175) (0.194) (13.3) (3.7) (5.0)
rose maximum 0.601 0.694 93.8 24.4 223

minimum 0.117 0.152 58 4.2 10
red 0.154 0.395 90.6 18 26.2

Closed tank method white 0.006 0.027 97.9 0.5) 2
rosé 0.275 0.259 86.5 18.2 13.8
Total average 0.272 0.290 85.1 8.5 12.5

1) Traditional method: In-bottle secondary fermentation method.
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Table 9 Cold stability test of sparkling wines analyzed in this study

(No. of tested

Tartar formation

samples) — 4T, 1week 0T, 1 week

white (n=17) 3(5)7 2(2)

Carbonation method rosé (n=9) 4 0 (1)
red (n=1) -1 0
white (n=10) 4 (2) 0
Traditional method " rosé (n=7) 1(2) 1
red (n=1) 1 0
Closed tank method white (n=1) 0 0
rosé (n=1) -1 0
Total (47) 9 3

1) Traditional method: In-bottle secondary fermentation method.
2) Numbers of samples with high tartar formation. Number in parentheses indicates the number of

samples with low tartar formation.
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