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Introduction:
Tannins and polysaccharides are the most

abundant macromolecules in wine and they

significantly impact sensory properties, in

particular astringency and palate weight, which

are known drivers of wine quality and

preference. Wines made from grapes of sub-

optimal ripeness usually lack tannin and

mannoprotein (a yeast-derived polysaccharide),

which are associated with these desirable

mouthfeel attributes. Compression of the

ripening period associated with elevated

temperature (possibly due to climate change)

accelerates berry sugar accumulation and as a

result makes picking grapes at optimal

physiological ripeness a challenge. Thus, it is

important to be able to modify macromolecule

composition during the winemaking process

when the grape quality is not ideal. The

macromolecule composition can be modified

with commercial winemaking additives, either

by direct addition of these compounds (e.g.

oenotannin or mannoprotein) or by improving

extraction efficiency during maceration (e.g.

with maceration enzymes).

A range of chemical and sensory analyses were

applied to these wines to evaluate the effect

induced by the additives and to compare them

to the wines made from riper grapes. The results

indicate the potential of employing these

additives in ameliorating grapes of sub-optimal

ripeness.

Winemaking trial:

Control Enzyme Enzyme + MP Tannin Tannin + MP MP Late Harvest

Colour density 
(a.u.)*** 15.3 ± 0.8b 15.3 ± 0.1b 14.8 ± 0.4bc 13.8 ± 0.7bcd 13.5 ± 0.4cde 12.1 ± 0.5e 17.3 ± 0.6a

Anthocyanin 
(mg/L)*** 607 ± 16bc 644 ± 8a 635 ± 11ab 613 ± 12bc 588 ± 10cd 555 ± 7e 634 ± 7a

SO2-resistant pigments 
(a.u.)*** 2.23 ± 0.10bc 2.32 ± 0.08b 2.17 ± 0.08bc 2.04 ± 0.11bcd 1.97 ± 0.12cd 1.76 ± 0.06d 3.32 ± 0.17a

Total tannin
(mg/L)*** 1168 ± 6b 1478 ± 44a 1419 ± 85a 1098 ± 27bc 1033 ± 75bc 949 ± 91c 1492 ± 69a

%Epigallocatechin** 24.6 ± 0.2cd 26.6 ± 0.6bc 27.0 ± 0.1b 27.1 ± 0.2b 26.4 ± 0.5bc 26.9 ± 0.2bc 29.9 ± 1.2a

%Epicatechin-gallate* 3.7 ± 0.1b 4.5 ± 0.1a 4.5 ± 0.1a 4.2 ± 0.2ab 3.8 ± 0.2b 3.7 ± 0.1b 3.9 ± 0.2b

Tannin molecular mass
(g/mol)** 2059 ± 8c 2464 ± 77a 2442 ± 35ab 2208 ± 2c 2103 ± 90c 2232 ± 36bc 2543 ± 42a

Effect on wine polysaccharides:
• Enzyme addition significantly degraded grape cell walls evidenced by loss of galacturonic acid & arabinose
• Addition of mannoprotein induced a small but significant increase in polysaccharide derived mannan, 

evidenced by higher concentration of  mannose residues in these treatments

Effect on wine polyphenolics:
• Enzyme addition significantly increased tannin extraction and molecular size, to an extent that is 

comparable to those in the late harvest treatment
• Tannin addition did not result in any significant modification of wine tannins
• Addition of mannoprotein resulted in the lowest tannin concentrations of all treatments

(* p< 0.05, **P<0.01, ***p<0.001)
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• The late harvest wines were perceived 
significantly different from other 
treatments for having higher flavour 
intensity, hotness, sweetness and aftertaste

• All additives changed the sensory 
properties of wine

• Enzyme significantly increased the 
astringency and coarse mouthfeel

• Mannoprotein addition resulted in the 
lowest coarse mouthfeel 

• Both tannin and mannoprotein addition 
increased the perception of red fruit aroma

• Among all additive regimes, the tannin + 
MP treatment resembled most closely to 
late harvest wines in overall sensory profile. 
This effect is being explored in the ongoing 
experiments.

Effect on wine sensory and future directions: 


