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Invertase Activity and its Properties in wines
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Abstract

The levels of invertase activity in juice, must, and wine were examined during
vinification and aging processes. The remaining activity levels in white wines were
significantly higher than those in red wines. In red wines, a lowering of the level in the
enzyme activity was mainly observed during the processes of the fermentation and aging.
Invertase activity was also detected in many commercial imported white wines. On the
other hand, invertases from Semillon, Sylvaner, Chardonnay, and Riesling wines were
purified to homogeneity on polyacrylamid slab gel electrophoresis. The invertases from
the four sources showed similar enzymatic properties. In addition, these invertases had
very similar molecular weights and amino acid composition.
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Fig. 1. Relationship between remaining invertase
activity (activity in wine/activity in juice X
100%) and protein concentration in wine.
Wine numbers (vintage) : 1, Muscat Bailey A
(1988) ; 2, Cabernet Sauvignon (1988) ; 3, Cabernet
franc (1988) ; 4, Chardonnay (1988); 5, Riesling
(1986) ; 6, Sylvaner (1988) ; 6, Semillon (1986).

Changes in invertase activity in juices and wines during wine making.

Invertase activity (units/mf)

Grape varieties” Juice Fermentation Finished wine Aged wine?
on skins
Semillon 16.0 (100)® - 13.3 (83) 10.8 (68)
Sylvaner 14.1 (100) — 12.6 (89) 9.6 (68)
Chardonnay 4.3 (100) — 2.3 (53) 1.9 (44)
Koshu 2.5 (100) . 1.0 (40) 0.8 (32)
Muscat Baiely A 4.5 (100) 3.6 (80) 1.1 (24) 0.2 (4)
Cabernet Franc 9.5 (100) 8.0 (84) 3.8 (40) 0.3(3)
Cabernet Sauvignon 5.1 (100) 4.2 (82) 1.0 (20) 0.1(2)

1) Semillon grapes and other grapes were harvested at our Institute’s vineyard in 1986 and 1988,
respectively. Wines were produced by conventional vinification procedures at our Institute’s winery.
2) The bottled wines were aged at 15C for 1 year.

3) Relative activity.
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Fig. 2. Effect of bentonite treatment on invertase
activity and protein concentration in wine.

Semillon and Sylvaner wines which were

produced at our Institute’s winery in 1987 and 1988

were used. The wines were dialyzed at 4C after

bentonite treatment, and then invertase activity

and protein concentration in the dialyzed wines

were measured.

@, Semillon wine. O, Sylvaner wine.

, Invertase activity.

, Protein concentration.
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Fig. 3. Effect of heat treatment on invertase

activity.
The wine was maintained for 30min at the
indicated temperatures. The wine was dialyzed at
4°C after cooling rapidly cooled in ice-cold water,

and residual activity in the dialyzed wine was

measured.

@, Semillon wine. O, Sylvaner wine.
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Table 2. Summary of purification of invertases from various wines.
Step Volume Total activity Total protein  Specific activity Yield
(m0) (units) (mg) (units/mg) (%)
Semillon wine 4750 51158 284 180 100
Ultrafiltration” 450 38142 68 561 76
Ammonium sulfate 7 34327 30 1144 67
precipitation?
Sephadex G-100 48 21461 9 2385 42
Chardonnay wine 5100 9435 184 51 100
Ultrafiltration 168 7118 47 151 75
Ammonium sulfate 7 5661 19 298 60
precipitation
Sephadex G-100 40 3010 2 1505 32
Sylvaner wine 3300 29205 185 158 100
Ultrafiltration 600 24702 58 426 85
An'mo.niu.m sulfate 7 22358 14 1597 7
precipitation
Sephadex G-100 50 14252 6 2375 49
Riesling wine 5100 12495 204 61 100
Ultrafiltration 258 8201 60 137 66
Ammonium sulfate 7 6360 12 530 51
precipitation
%iadex G-100 44 5816 3 1939 47

1) Model UHP-150 (ADVANTEC) was used for the ultrafiltration. The membrane (UK-50), with a passing

molecular weight below 50,000, was used.
2) 807, saturation
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Fig. 5. Enzymatic properties of purified invertases from wines.

Optimum pH : the buffers used were 0.1M HCl-glycine buffer (pH 2-3), Mcllvaine buffer (pH 3-8), and
0.1IM ammonia water-ammonium chloride buffer (pH 8-9.5). Optimum temp. : the enzyme activity was
measured at the temperature indicated and optimum pH. pH stability : the enzyme solution was maintained
at various pHs at 30°C for 30min and the residual activity was measured at the optimum pH. Thermal
stability: the enzyme solution was maintained at various temperatures for 30min, followed by rapid
cooling in ice-cold water, after which the residual activity was measured.

®, Semillon wine. O, Sylvaner wine.

©, Chardonnay wine.

@, Riesling wine.
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Marker proteins used were cytochrome C (A),
chymotrypsinogen A (B), egg albumin (C), and
bovine serum albumin (D).

@, purified invertases from Semillon, Sylvaner,
Chardonnay, and Riesling wines.
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Table 3. Amino acid compositions of invertases purified from four wines.
Mole (%)

Amino acids Semillon Chardonnay Sylvaner Riesling
Asp 14.9 14.5 14.7 14.1
Thr 7.9 8.1 7.9 8.0
Ser 7.7 8.1 7.6 7.8
Glu 7.2 7.5 7.3 7.3
Pro 5.3 5.3 5.3 5.1
Gly 9.5 9.2 9.3 9.2
Ala 7.4 7.5 7.4 7.5
Cys-Cys 0.1 0.2 trace trace
Val 6.2 8.0 7.7 8.6
Met 2.5 2.5 2.6 2.5
Ile 3.8 4.3 4.1 4.6
Leu 8.8 8.6 8.8 8.6
Try 44 4.5 4.6 4.5
Phe 4.4 4.1 44 4.1
Lys 2.9 3.3 3.0 3.1
His 2.1 2.0 2.2 2.0
Arg 3.1 2.5 3.2 3.1

Five hundred g of the purified enzyme was used for amino acid analysis.
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