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Ultrafiltration for Quality Improvement of Wine

Jae-Ho Chung, Chulkyoon Mok, Sangbin Lim' and Young Seo Park*

Division of Biotechnology, Kyungwon University
'Department of Food Science and Engineering, Cheju National University

Physicochemical and microbiological changes of grape wine fermented and aged at 25 and 15°C for 2 and 14
weeks, respectively, were investigated. Viable bacterial cell number, 3.3 X10° CFU/mL at the beginning of
fermentation, increased to 2.3X10° CFU/mL after 2 weeks, then decreased to 1.9X10° CFU/mL after 14 weeks.
Viable yeast cell number increased from 2.8X107 to 2.2X 10’ CFU/mL during fermentation, then decreased to
1.6X10° CFU/mL. after aging. Turbidity, pH, total sugar content, reducing sugar content, and solid content of
grape wine decreased during fermentation, whereas acidity and alcohol content increased to 0.64 and 8.4%,
respectively. Most physicochemical properties did not change significantly during aging. When grape wine was
filtered through 0.45-um nitrocellulose membrane, followed by various ultrafiltration membranes with different
molecular weight cut-off values, Biomax 100K membrane with 100 L/m*hr (LMH) of initial flux was chosen for
ultrafiltration process. These membrane filtration treatments resulted in complete removal of microorganisms and
decreases in turbidity, reducing sugar, and solid content. Physicochemical properties of wine did not change, and
no microorganisms were found during storage at 30°C for 12 weeks.
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Table 1. Changes in viable cell numbers during the
fermentation and aging of grape wine

Viable cell numbers (CFU/mL)

Microorganisms Before After )
fermentation fermentation After aging
Bacteria 327X 10? 227X 107 1.90%x 10°
Yeasts 2.81X10° 2.81 X107 1.62x10*
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Table 2. Changes in physicochemical properties during the fermentation and aging of grape wine

Before fermentation After fermentation After aging
Turbidity (OD,s,,,) 2.04 1.53 1.53
pH 324 323 3.26
Acidity (% tartaric acid) 0.50 0.64 0.64
Sugar (°Brix) 24.00 7.00 6.70
Alcohol (%) 0.00 8.40 . 9.00
Solid content (g/mL.) 0.21 0.02 0.03
Reducing sugar (% glucose) 45.33 1.89 0.59
L value 39.54 44 94 48.50
a value 37.20 32.69 2471
b value 3.17 3.57 5.03
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Fig. 1. Comparison of flux of distilled water when filtered
through various membranes.
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Fig. 2. Comparison of flux of grape wine when filtered through
various membranes.
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Fig. 3. Effect of transmembrane pressure on initial flux using
Biomax 100K membrane.
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Table 3. Comparison of viable cell numbers in grape wine when

filtered through various membranes

Viable cell numbers (CFU/mL)

Membrane
Bacteria Yeasts
Non-filtered 1.90 X 10° 1.62X10*
Biomax 5K NDV ND
Biomax 30K ND ND
Biomax 100K ND ND
PLCCC 5K ND ND
PLCTK 30K ND ND

UND: Not detected.
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et 571A 9] o FA F HAFLE i 40~50%
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94 7Y 020%2 7Y F AAES BAX, 22 AEY
= molecular weight cut-of’t AZATE YT T
o zpolA|= A0 ® e Molecular weight cut-
off7} 54U 3 Biomax 5K, PLCCC 5K<
30K, PLCTK 30K®] Z-tole F 4% 2F

O
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Table 4. Changes in physicochemical properties of grape wine filtered through various membranes

Non filtered  Nitrocellulose  Biomax 5K Biomax 30K  Biomax 100K PLCCC5K  PLCTK 30K
pH 3.26 344 345 3.46 346 347 3.47
Acidity (% tartaric acid) 0.63 0.63 0.62 0.62 0.63 0.61 0.62
Alcohol (%) 9.00 8.40 8.20 8.10 8.10 8.00 8.20
Sugar (°Brix) 6.70 7.00 6.80 6.90 7.00 6.90 7.00
Reducing sugar (% glucose) 0.47 0.26 0.20 023 0.24 0.24 023
Solid content (g/mL) 0.028 0.022 0.018 0.021 0.020 0.019 0.020
Turbidity (OD.,;) 1.53 1.75 1.56 1.57 1.57 1.52 1.58
L value 4794 42.15 46.68 43.03 4257 46.13 4238
a value 24.34 31.02 26.34 31.03 31.57 28.81 31.81
b value 5.48 6.80 4.86 6.04 6.57 459 6.29
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Table 5. Changes in physicochemical properties of grape wine during the storage at 30°C

Storage time (week) 0 2 4 6 8 10 12
Viable cell numbers (CFU/mL.)
Bacteria ND" ND ND ND ND ND ND
Yeasts ND ND ND ND ND ND ND
Turbidity 1.57 1.52 1.51 1.52 1.50 1.51 1.53
pH 3.46 3.45 348 344 346 342 347
Acidity 0.63 0.61 0.64 0.62 0.61 0.62 0.63
L value 42.10 42.14 42.19 42.32 4272 42.33 42.12
a value 31.66 31.68 3172 31.69 31.14 31.14 31.14
b value 6.56 6.61 6.60 6.59 6.62 6.52 6.62
"ND: Not detected.
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