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Improvement of Browning Wines with Polyvinylpolypyrrolidone (PVPP)

Masao TSUJI and Mamoru HARAKAWA
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Synopsis

In 1995, insoluble polyvinylpolypyrrolidone(PVPP) was approved in Japan for use as an additive for preventing wine. In this
paper, optimum conditions for use of PVPP and improvement of browning wine with PVPP were investigated.

When PVPP was added to 100 ppm of polyphenol(gallic acid) solution in concentration of 1000mg/L, rates of polyphenol
removal with PVPP reached a maximum value after 30 minutes and constant thereafter. And the maximum rates were found at around
pH3.2 and 5T in the solution. The rates of polyphenol removal with PVPP increased gradually with incerasing concentration of
PVPP.

The removal rates of flavonoid phenols, i.e. catechin, epicatechin and tannic acid with PVPP were higher than non-flavonoid
phenols, i.e. p-hydroxybenzoic acid, protocatechuic acid, gallic acid, p-comaric acid,vanillic acid, chlorogenic acid, ferulic acid and
caffeic acid.

PVPP was added to browning white wine and pink wine in concentration between 500 to 3000mg/L. Absorbance at 420nm, bitter
notes and an astringent impression in wines decreased gradually with incerasing concentration of PVPP, and qualities of wines were

improved exceedingly.
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Fig.2 Effect of stirring on rate of polyphenol
(gallic acid) removal with PVPP
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Fig. 3 Effect of reaction time on rate of polyphenol

(gallic acid) removal with PVPP
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Fig. 4 Effect of temparature on rate of polyphenol
(gallic acid) removal with PVPP
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Table I Rates of polyphenol substances removal
with PVPP(%)

~ Substances PVPP50um PVPPI [4/m
o-Hydroxybenzoic acid | 141 104
Protocatechuic acid 29.9 233
Gallic acid 487 38.1
| o-Coumaric acid 243 202
Vanillic acid 9.0 6.6
Ehlorogenic acid 12.3 10.9
Ferulic acid 168 | 15.1
Caffeic acid 435 36.1
' Catechin 76.1 60.8
Epicatechin 64.4 53.0
Tannic acid 793 | 488
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Table 2 Rate of protein, flavor and off-flaver
substances removal with PVPP(%)
Substance |
Substance concentration PVPP50um
(ppm)
Ebumin 50 6.3
;1-Propano] 110 0. 6
Isobutylalcohol 100 28
Isoamylalcohol 240 20
. Acetaldehyde 135 54
Ethylacetate 100 5.5
Sulfurous acid 9 8.7
Acetic acid 1800 0.0

*  Polyphenol substance concentration; 100 ppm
* % PVPP concentration; 1000 mg/L

* PVPP concentration; 1000 mg/L
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Table 3 Improvement of browning white wine

with PVPP

% k 0 1000 2000 3000
Polyphenol conc. (ppm) 459 367 297 252
oD (420 nm) 0.131 | 0.107 | 0.081 | 0.058
Free-S02 14 13 13 10
Bround-S02 102 100 99 95
Total-S02 6 | 12| 12| 105
Sensory evaluation 4.5 4.0 3.5 2.5

% Sensory evaluation: 1; very good, 2 ; good,
3 ; medium, 4 bad, 5; very bad
%* % PVPP concentration ; mg/L

Table 4 Improcement of pink wine with PVPP
o x%| 0 | 500 | 1000 | 2000 | 3000
'OD (420 nm) 0.400 | 0.284 | 0.235| 0201 | 0.172
OD (530 nm) 0.380 | 0.278 | 0.235| 0202 | 0.172
* Sensory evaluation 4.5 3.8 33 33 3.5

* Sensory evaluation: | ; very good 2; good, 3 ; medium,
4 ; bad, 5; very bad
% ¥ PVPP concentration ; mg/L
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