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Effects of Heat-Cold Treatment and Bentonite Fining of Wines Produced from Five Grape
Cultivars on Contents of Proteins and Acidic and Neutral Polysaccharides

Tohru OKUDA, Masakazu FUKUI, Tsutomu TAKAYANAGI, and Koki
YOKOTSUKA
The Institute of Enology and Viticulture, University of Yamanashi, 13-1 Kitashin-1-chome, Kofu,
Yamanashi 400-0005

Appreciable amounts of acidic and neutral polysaccharides as well as proteins were removed from wines produced
from five cultivars of grape grown in Kofu by bentonite fining (0.1% addition). However, the removal rate by bentonite
fining of the polysaccharides was lower than that of the proteins, indicating that the polysaccharides were more stable than
the proteins. Depending on the cultivar, even the wines after bentonite fining showed significant turbidity after heat-cold
treatment (HCT). When wines were subjected to HCT followed by bentonite fining or vice versa, there was no statistically
significant difference in the contents of proteins and polysaccharides due to the order of the two treatments. Analyses of
the protein fractions obtained from wines by ammonium sulfate precipitation followed by dialysis revealed that
appreciable amounts of acidic and neutral polysaccharides were present in the fractions. Thus it was surmised that
complexes between proteins and polysaccharides were formed at various extents during winemaking, with some

complexes precipitating and others remaining soluble.
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Table 1.  Contents of proteins and acidic and neutral polysaccharides in three white and two red wines produced in
1990, 1995, and 1999 by conventional methods after heat-cold treatment (HCT) and HCT followed by bentonite
fining.
Variety Year Treatment Protein Acidic Neutral
produced polysaccharide® polysaccharide*
(mg/L)
Koshu 1990 No treatment 31.0° 454° 176°
+HCT! 289° 478° 156°
+ Bentonite 2 + HCT 19.6° 26.8° 154°
1995 No treatment 26.7° 25.0° 168°
+HCT 252° 25.1° 159 =
+HCT + Bentonite 129° 19.6° 157°
1999 No treatment 31.1° 39.0° 181°
+HCT 29.5° 37.6° 147°
+HCT + Bentonite 120° 30.5° 145°
Chardonnay 1990 No treatment 46" 309° 178°
+HCT 41.8° 287° 153
+HCT + Bentonite 150° 166" 146°
1995 No treatment 420° 263° 162°
+HCT 27.1° 18.8°% 157°
+HCT + Bentonite 56° 12.0° 144°
1999 No treatment 542° 284° 151
+HCT 254° 183" 143°
+HCT + Bentonite 10.0°¢ 125°¢ 150°¢
Semillon 1990 No treatment 119.8° 49.6° 157°
+HCT 71.6° 363° 143°
+HCT + Bentonite 36.0° 283°¢ 40°
1995 No treatment 789° 54.8° 164°
+HCT 487° 36.6° 147°
+HCT + Bentonite 313° 16.6¢ 19°
1999 No treatment 76.4° 543° 166°
+HCT 412° 36.3% 141°
+HCT + Bentonite 224° 27.5° 16°
Muscat 1990 No treatment 50.8° 173° 199°
Bailey A +HCT 271" 167° 166°
+HCT + Bentonite 16.1°¢ 152° 153°
1995 No treatment 513° 249° 235°
+HCT 244° 242° 214°
+ HCT + Bentonite 20.5°¢ 206° 215°
1999 No treatment 39.5° 212° 212°
+HCT 33.1° 196° 191°
+HCT + Bentonite 11.6° 201° 189°
Cabernet 1990 No treatment 50.4° 301° 239°
Sauvignon +HCT 35.4° 263° 231°
+ HCT + Bentonite 21.6°¢ 252° 229°
1995 No treatment 46.1° 356° 269°
+HCT 290° 247® 237°
+ HCT + Bentonite 179°¢ 263° 228°
1999 No treatment 46.5° 302° 282°
+HCT 269" 271 257°
+ HCT + Bentonite 20.2°¢ 208° 210°¢

! Heating at 80°C for six hours followed by cooling at 4°C for 17 hours.

2 Bentonite fining (1 g/L) was done twice.
3 Acidic polysaccharide was showed as galacuturoninc acid equivalent.
% Neutral polysaccharide was showed as glucose equivalent.

The superscripted letters a - ¢ indicate significant differences (p < 0.05). There is no significant difference between

samples with the same letter.
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Table 2.

T4 > OiEE{

Contents of proteins and acidic and neutral polysaccharides in wines after bentonite fining, heat-cold (HCT) and b ite fining followed by HCT, and in precipitates obtained by
addition of ammonium sulfate to the wines.
Wine ' A sulfate precip
Protein Acidic Neutral Total Precipitate Protein Acidic Neutral Total
polysaccharid: 4 poly haride® obtained by addition polysaccharide polysaccharide
(mg/L) of (NHy);SO, (mg/L) (ug/ mg precipitate)
Koshu wine
No treatment 16.1 (4.0%) ® 82.5(20.7) 300(75.2) 399 (99.9)
+HCT? 14.7 (4.0) 79.9 (21.6) 275 (74.3) 370(99.9)
+ Bentonite fining * 11.93.9) 54.9 (17.8) 242(78.3) 309 (100)
+ Bentonite fining + HCT 54(28) 47.4 (24.3) 142 (72.8) 195 (99.9)
Precipitate from wine after treatment(s)
No treatment 32 53.1 (18.9) 47.2(16.8) 181(64.3) 281 (100)
+HCT 21 333(11.0) 36.5(12.0) 233(76.9) 303(99.9)
+ Bentonite fining 23 21.7(1.3) 483 (16.3) 226 (76.4) 296 (100)
+ Bentonite fining + HCT 20 21.0(5.5) 55.0(14.4) 305 (80.1) 381 (100)
Semillon wine
No treatment 160(25.6)  78.0(12.5) 388 (62.0) 626 (100.1)
+HCT 108 (24.6) 726 (16.5) 258 (58.8) 439 (99.9)
+ Bentonite fining 94.6(249)  72.0(189) 213 (56.1) 38099.9)
+ Bentonite fining + HCT 89.0(26.0) 57.6(16.8) 196 (57.1) 343(99.9)
Precipitate from wine after treatment(s)
No treatment 70 574 (65.2) 282(3.2) 279(31.7) 881 (100.1)
+HCT 14 207 (27.2) 26.3(3.5) 529(69.4)  762(100.1)
+ Bentonite fining 7 143 (27.7) 31.1(6.0) 343 (66.3) 517 (100)
+ Bentonite fining + HCT 11 81.8(16.7) 344(1.0) 373(76.2) 489(99.9)
Muscat Bailey A wine
No treatment 140 (12.6) 334 (30.2) 633 (57.2) 1107 (100)
+HCT 81.7(9.3) 296 (33.6) 454 (57.1) 882 100)
+ Bentonite fining 38.6 (4.9) 263 (33.5) 483 (61.5) 785 (99.9)
+ Bentonite fining + HCT 12.1(1.8) 234 (34.0) 442 (64.2) 688 (100)
Precipitate from wine after treatment(s)
No treatment 58 229 (38.9) 105(17.8) 255(43.3) 589 (100)
+HCT 26 138 (18.7) 150 (20.3) 450 (61.0) 738 (100)
+ Bentonite fining 21 100 (11.8) 271 (32.0) 476 (56.2) 847 (100)
+ Bentonite + HCT 24 833 (12.7) 217(33.0) 358(544) 658 (100.1)
Cabernet Sauvignon
No treatment 375@4.1) 410 (44.7) 470(51.2) 918 (100)
+HCT 358(59) 370(61.1) 400 (33.0) 606 (100)
+ Bentonite fining 28.7(5.4) 320 (60.5) 180 (34.0) 529(99.9)
+ Bentonite fining + HCT 26.9(7.5) 210(58.7) 121 (33.8) 358 (100)
Precipitate from wine after treatment(s)
No treatment 43 698 (62.0) 190 (16.9) 237(21.1) 1125 (100)
+HCT 30 333 (40.8) 160 (19.6) 323(39.6) 816 (100)
+ Bentonite fining 25 240 (23.9) 212(21.1) 552(55.0) 1004 (100)
+ Bentonite + HCT 35 220(26.9) 257 (31.5) 341 (41.7)  818(100.1)

! Four table wines were produced in 1996 by conventional methods.

2 Heating at 80°C for  six hours followed by cooling at 4°C for 17 hours.
® Values in parentheses are percentages of the total.

* Bentonite fining (1 g/L) was done twice.

$ Acidic polysaccharide was showed as galacuturoninc acid equivalent.

¢ Neutral polysaccharide was showed as glucose equivalent.
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Table 3.  Effects of heat-cold treatment ' and bentonite fining > on removal of soluble proteins from table wines.
Wine Residual soluble proteins (mg/L)
No Heat-cold Bentonite fining Heat-cold treatment Bentonite fining
treatment treatment followed by followed by heat-cold
bentonite fining treatment
Mean®  SD* Mean SD Mean SD Mean SD Mean SD
(n=2) (n=2) (n=2)
Koshu 38.0° 1.84 36.5° 0.28 159° 149 15.1° 0.80 150° 140
(n=4) (n=4)
Chardonnay 59.6° 4.46 50.4° 2.55 25.7 1.13 233° 1.87 246° 1.19
(n=5) @=5)
Semillon 87.6° 4.67 478" 361 33.0 0.50 302° 0.99 29.9° 2,03
(n=4) (n=4)
Muscat Bailey A 73.3° 8.42 67.7° 1.77 29.5° 361 267" 1.50 26.6° 0.85
(=3) @=3)
Cabernet 46.2° 3.39 413° 0.99 30.7 2.55 26.0¢ 0.50 281° 0.78
Sauvignon (n=3) (n=3)

! Five table wines were produced in 2000 by conventional methods.

2 Heating at 80°C for six hours followed by cooling at _ 4°C for 17 hours.
3 Bentonite fining (1 g/L) was done twice.

* Standard deviation.

Statistical analysis was conducted among the treated wines. Superscripted letters a - ¢ indicate significant differences (p <0.01). There is no significant difference between samples

with the same letter.
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