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Abstract

Reverse osmosis (RO) system was applied to improve wine quality. Control and the wines, which have
different sugar contents increased until 24°Brix (RO-24) and 28°Brix (RO-28) by removing pure water using
RO system without sugar addition on brewing method. And they were compared by analyzing the general
components. Total acid was increased and Hunter L-value was decreased with ripening for all treatments.
Turbidity, however, was decreased in the biginning of ripening and gradually increased with ripening period
regardless of all treatments. The control showed lower Hunter a-value and higher b-value than both RO-24
and RO-28. Lactic and tartaric acid were increased, and citric acid, acetic acid, succinic acid, and malic acid
were gradually decreased with ripening. Reducing sugar was gradually decreased, and sucrose and fructose
were dramatically decreased after one month. But glucose was not detected at all. The values of pH were
increased with ripening period for all treatments. Ethanol contents of treated wines were increased with
ripening period. Those of both control and RO-28 were 15° and that of RO-24 was 12.5°. Phenolic
compounds were increased with ripening regardless of treatments. Sugar contents in control were greatly
decreased and those in RO-24, and RO-28 were gradually decreased.
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(Macrae9} Robinson, 1993).
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Fig. 1. Schematic diagram of reverse osmesis experi-
mental system.

Table 1. Specification of the membrane module used in
reverse osmosis

Type Configuration Spiral-Wound

Material Membrane polymer Col:; ?;::3 e
Maximum applied 69 kgg/em’

. pressure
Ooor;eé?ttil:f Maximum operating 45°C
temperature

pH range 3.0~10.0

Salt rejection Minimum 99.2%

Dimension Diameter 61

(mm) Length 1,016
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jite] composite polyamide |AZE o]F o)A YA H
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Fig. 2. Changes in the total acidity of red wine by dif-
ferent brewing methods during ripening period.
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Table 2. Changes in physical properties of red wine by
different brewing methods during ripening period

Brewing 1, hidity Color

time
(month) (660 nm) 1, a b AE

pre-ferm  0.850 66.51 39.22 35.80 85.10
1 month 0720 57.46 36.29 34.66 76.29

2 month 0560 59.22 3213 3459 75.74
General 3 month 0575  57.63 30.60 3534 7421
4 month 0779 5605 2985 37.19 73.59
5 month 0783 5628 28.81 3887 7422
6 month 0855 5095 3044 40.89 72.07

pre-ferm  0.997 64.04 31.97 47.76 86.05

1 month 0830 57.54 27.86 43.59 65.66
2 month 0544 6001 2498 43.67 7831

RO24 3 month 0535 57.74 2510 44.07 7685
4 month 0627 5441 2632 47.42 7682
5month 0719 57.13 2326 47.03 77.57

6 month 0832 5850 2337 47.79 79.07

preferm  0.607  57.37 3817 4892 78.06

month 0597 5199 28.12 5210 78.79

month  0.668 50.95 27.41 5499 79.82

RO28 3 month 0720 5005 2658 57.45 80.70

month  0.849 4927 26.89 56.76 79.83
month 0.864 51.19 25.77 5842 81.84
month  0.995  49.52 26.59 59.79 82.06
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Fig. 3. Changes in the organic acid contents of general
wine during ripening period.
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Fig. 4. Changes in the organic acid contents of RO 24
wine during ripening period.
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Fig. 5. Changes in the organic acid contents of RO 28
wine during ripening period.
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Fig. 6. Changes in the total organic acid contents of
red wine by different brewing methods during ripening
period.
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Table 3. Changes in sucrose, fructose, soluble solids,
reducing sugar content of red wine by different brew-
ing methods during ripening period

Brewing Sucrose  Fructose Soluble Reducing

time solids sugar
(month) @/ML) MEML) epiy (g
0 5620 1155 2450 12.10

pre-ferm  32.96 055 1240 0.71
1 month  2.02 206 858 0.35
2 month  0.00 0.74 828 0.28
General 3 month 0.00 070 828 0.28
4 month  0.00 1.00  8.13 0.27
5 month 0.00 060  8.10 0.27
6 month 0.00 0.86  8.00 0.26

0 5620 1155 2450 14.50

pre-ferm 0.52 1.86 8.70 0.38

1 month 1.56 1.73 8.60 0.35

2 month 0.00 1.06 8.58 0.34

RO24 3 month 0.00 1.09 8.30 0.33
4 month 0.00 1.10 8.30 0.33

S month 0.00 0.60 8.23 0.30

6 month 0.00 1.15 8.23 0.27

0 5620 1155  28.50 18.50
pre-ferm 0.82 21.57 1190 0.99
1 month 0.85 1429 11.14 0.98
2 month 0.17 8.03 11.10 0.97
3 month 0.33 7.07 11.08 0.94
4 month 0.00 630 11.06 0.92
5 month 0.00 6.80 10.90 091
6 month 0.00 6.49  10.68 0.85
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Fig. 7. Changes in the pH values of red wine by dif-
ferent brewing methods during ripening period.
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Fig. 8. Changes in the ethanol contents of red wine by
different brewing methods during ripening period.
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Fig. 9. Changes in the phenolic compound contents of
red wine by different brewing methods during ripen-
ing period.
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