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The control of browning of white table wine by ultrafiltration.

YosHIFUMI AMANO, KAZUuO NAKAMURA, TOSHITERU KoOMURO,
SHINJI KIRIBAYASHI and MoToO KAGAMI

It was confirmed that ultrafiltration increased the resistance to browing of
white table wine. The following points were clarified.

1. A wine’s resistance to oxidative browning could not be determined merely by
the total polyphenol content of the wine. The measurement of “browning
capacity " by a modified Singleton method proved to be useful in comparing
wines capacity to brown even if the components or vintage years of tested
wines were different from each other. By this method, it was significantly
increased, judging from the browning rate, absorbance at 420 nm, and spec-
trum pattern of the wine.

2. By ultrafiltration, the oxygen uptake rate of a wine was reduced to 57 % to
66% of the control. Polyphenols and nitrogenous compounds were also par-
tially removed from the wine by ultrafiltration.

3. Wine’s buffering capacity for the change in the redox potential was reduced
by ultrafiltration.

4. The flow rate of ultrafiltration was changed by adjusting the applied pres-

(3kg/c )

high initially but reduced rapidly during the ultrafiltration. A significant in-

sure. When the high pressure was applied, the flow rate was

crease in the flow rate occurred when the ultrafiltering temperature was

elevated.
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Table 1.  Analysis of the wines used in the experiment.
Sample A B C D E F
Variety DY) K? K K D K
Year 3) 75 76 77 77 77 77
Ethanol (v/v)% 12.9 14.2 11.3 11.9 14.0 13.8
Reducing sugar4)(g/g) 3.17 1.10 2.49 2.41 7.94 8.18
Total acid5)(g/g) 8.7 9.2 6.3 6.4 8.0 5.1
Total polyphenol®)(mg/g) 390 350 184 542 840 475

Sulfur dioxide (mg/g) )
Free 17 0 0 4 23 0
Fixed 324 0 17 50 286 193
Total nitrogen (mg/g) 302 804 71 109 366 252
Fe (mg/e) 8.7 2.8 6.2 8.4 6.0 5.3
Cu (mg/e) 2.7 3.1 0.5 0.1 0.6 0.1
pH 3.5 3.9 3.6 3.5 3.5 34

1) Delawere. 2) Koshu.
6) As gallic acid.

3) Vintage year. 4) As glucose. 5) As tartaric acid.

Table 2.

Browning capacity of four wine samples.

Browning rate Oxidative

Absorbance at 420nm

(OD /day)? browning rate
(days) Gas phase
Sample 2 0 109 02(1) N,(2) (1) —(2)
A 0.187 0.618 0.036 0.029 0.007
B 0.087 0.782 0.056 0.035 0.021
C 0.100 0.808 0°061 0.036 0.025
D 0.142 1.990 0.220 0.130 0.090

1) The increase in absorbance at 420 nm during 3 to 10 days was used to deter-
mine the browning rate.

2) Wine samples A, B, C, and D are those shown in Table 1.

3) The absorbance value was measured of the sample with oxygen in the gas phase.
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Fig. 1.  Browning of four different wines with time.
Wine samples A, B, C, and D are those shown in Table 1. The gas phase in the flask :
@, oxygen ; O, nitrogen.
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Fig. 2. The effect of ultrafiltration on the

increase in browning.
The experiments were carried out at 60°C
with the wine sample F. O, Control ; @,
Filtrate through'a membrane UK-50 (mole-
cular weight 50,000); ®, Filtrate through a
membrane UP-20 (molecular weight 20,000).
Gas phase : Oj( ) 3 Np (- )

Fig. 3.

Wave length (nm )

The dotted lines refer

an oxygen gas atmosphere.

Effect of ultrafiltration on absorption
spectra (wine sample F).

to the absorption
spectra of the wine before storage test. The
solid lines refer to the absorption spectra
of the wine kept at 60°C for four days in
O, Control ;

®, UK-50 filtrate ; @, UP-20 filtrate.
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Table 3. The effect of ultrafiltration on browning capacity.

Sample Absorbance Browning rate Oxidative
at 420 nm? (ODy0/day) browning rate
Gas phase
0,(1) N2(2) (1) = (2)
E Control 1.83 0.151 0.087 0.064
UK-50 filtrate 1.25 0.082 0.038 0.044
UP-20 filtrate 1.01 0.059 0.028 0.031
F  Control 1.80 0.159 0.051 0.108
UK-50 filtrate 1.32 - -0:108 - - 0.033 - - -0.075 -
UP-20 filtrate 0.80 0.060 0.017 0.043

1) The values were measured after ten days of the sample with oxygen in the

gas phase.
Table 4.  Effect of various treatments on browning of wine sample F.
Absorbance at 420nm Browning rate Oxidative
(ODa42q/day) browning rate
Treatment days Gas phase
(1) —(2)
0 10 0:(1) Nz (2)
Control 0.142 1.99 0.220 0.130 0.090
Ultrafiltration (UP-20) 0.024 0.323 0.065 0.055 0.010
Nylon-6 V) 0.102 1.49 0.160 0.123 0.037
Seitz filter ) 0.096 2.12 0.233 0.125 0.108
Centrifugation
10,000xg 0.138 1.90 0.203 0.133 0.070
50,000xg 0.138 1.92 0.208 0.125 0.083
100,000xg 0.144 1.96 0.210 0.147 0.063

1) 0.2g of nylon-6 powder was added to 100ml of a wine sample and stirred for
two hours by a magnetic stirrer in a nitrogen gas atomosphere. The powder
suspension was filtered and the browning capacity was measured of the filt-
rate.

2) The wine sample was filtered through a Seitz filter before measuring of
browning capacity
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Table 5. The rate of oxygen uptake of ultrafiltered wine. The rate was
measured by the Warburg manometric technique in an oxygen
gas atmosphere at 30TC.

Two ml of wine sample was placed in the main compartment of a War-
burg flask and 0.2 ml of 20% KOH in the center well.

Oxygen uptake rate (u1 O2/ ml-wine/hr)
Ultrafiltered wine

1)
Sample Control UK-50 UP-20
(M. W. 50,000) (M. W. 20,000)
E 6.10 3.85 3.45

F 6.20 4.10 3.85

1) Unfiltered wine.

Table 6. Effect of ultrafiltration on the contents of total polyphenol and

nitrogen.
Sample Total polyphenol Total nitrogen
(mg/e) (mg /g )
E Control 840 366
UK-50 filtrate 757 340
UP-20 filtrate 706 315
F  Control 475 252
UK-50 filtrate 375 222
UP-20 filtrate 329 158

1) As gallic acid.
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Effect of ultrafiltration on the redox
titration curve (wine sample D).

O, Control ; ®, UP-20 filtrate ; @, SO
added to 100 mg/y ; ©, SOz added to 50
mg/t ; X, The wine was kept for six
days at 60°C in an oxygen gas atomosphere
before titration.
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Fig. 5. Effect of pressure on the flow rate

of ultrafiltering (wine sample F).
A membrane type UK-50 (M.W. 50,000) was
used for the ultrafiltration. Pressure
applied : O, 3 kg/ar ; @, 2 kg/cw ; B, 1
kg/cm,
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Fig. 6. Effect of temperature on the flow rate

of ultrafiltering (wine sample F).
Filtration was carried at the pressure of 3
kg/cw for four hours using a UK-50 (M.W.
50,000) membrane.
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