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Smoke from bushfires or prescribed burns can affect the chemical

composition and sensory properties of grapes and wines, in some

cases leading to wines which exhibit undesirable ‘smoky’, ‘ashy’,

‘burnt rubber’ and ‘medicinal’ characters1,2. Here, we report the

evaluation of a novel adsorbent, Ligar MIPs (Molecularly Imprinted

Polymers) (Figure 1), that target smoke-derived volatile phenols for

removal from tainted wines.

 Preliminary Trial

• MIPs were initially added to a smoke-affected Pinot Noir wine (directly and indirectly, i.e. via

a ‘tea bag’; with and without stirring; for 24 hours), to determine the contact time required

for effective adsorption of volatile phenols associated with smoke taint.

 Sensory Trial

• A smoke-affected Chardonnay wine was treated with MIPs, and the efficacy of using tea bags 

vs. a packed column on the sensory perception of smoke taint compared.

 Fermentation Trial

• In a subsequent trial, Merlot and Semillon grapes were exposed to smoke prior to harvest

(Figure 2a), and then fermented with the addition of MIPs (Figure 2b), either (i) during

fermentation, with daily regeneration (‘HRF’), regeneration every-second-day (‘LRF’) or no

regeneration (‘Mid Ferment’), or (ii) after fermentation (‘Post Ferment’), to determine the

potential for volatile phenol removal during fermentation of smoke-affected juice.

• MIPs removed smoke-derived volatile phenols from both

wine (Figure 3) and ferments (Figure 5).

• Stirring facilitated adsorption of volatile phenols by MIPs,

with little effect of direct vs. indirect addition, and

maximal adsorption after 6 hours (Figure 3).

• Treatment of smoke-affected Chardonnay with MIPs

(using either a tea bag or column) clearly differentiated

wine composition and sensory profiles (Figure 4).

• Removal of volatile phenols by MIPs following addition

to red and white fermentations was less effective than

addition to finished wine (Figure 5).

Template 
Molecule

Template–Monomer 
Complex

Functional 
Monomers

Polymerisation 
Process

Template 
Removal

Polymer Matrix

References:
1Kennison, K.R., Wilkinson, K.L., Williams, H.G. Smith, J.H., Gibberd, M.R. (2007) J. Agric. Food Chem., 55, 10897-10901.
2Kennison, K.R., Wilkinson, K.L., Pollnitz, A.P., Williams, H.G., Gibberd, M.R. (2009) Aust. J. Grape Wine Res.15,  228-237.

Figure 4. Principal component analysis biplot of mean volatile phenol 
concentrations and sensory ratings for smoke-affected Chardonnay 

wine, before and after treatment with MIPs.
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Figure 1. Schematic of molecular imprinting.

Research findings demonstrate that MIPs can adsorb smoke-derived volatile phenols. As such, they
show promise as a strategy for the remediation of smoke taint, particularly in wine.

Results:

Figure 5. Volatile phenols in finished wine after fermentation, with the addition of MIPs.

Figure 2. (a) Grapevine exposure to smoke and (b) subsequent fermentation of grapes.
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Conclusion:

Methodology:Introduction:

Figure 3. Removal of volatile phenols from smoke-affected Pinot Noir wine by MIPs with and without stirring. 


