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Smoke Effects on Wine 

• Wines made from vineyards exposed to smoke from wildfires can 
develop characteristic aromas and flavors

– Smokey
– Ashy
– Cigar or cigarette smoke

• Strong ashy, cigar-butt aftertaste can also occur
– In many cases, the aftertaste is more offensive than the aroma
– Ashy, cigarette smoke notes linger long after the wine is gone.



Background on Vinquiry Smoke Taint Analysis

• 2007 - First smoke taint research done to show smoke affected fruit produced 
smokey wines, identified some of smoke compounds (Kennison et al. 2007)

• 2009 - Industry was still not fully aware that smoke compounds were present in 
grapes as glycosides. Most research was only on free smoke taint compounds

• 2010 - Determined smoke compounds can be converted into glucosides in the vine 
(Hayasaka et al. 2010)

• 2013 - Relative levels of free smoke compounds compared to bound forms in grapes 
was relatively small (Parker et al. 2013)

• 2013 - cont. Vinquiry labs begins development for bound smoke taint marker 
analysis

• 2015 - Vinquiry Labs begins offering total smoke taint markers analysis 

• 2018 – AWRI proposes methodology for measurment of free and glycosylated smoke 
taint compounds



Smoke Taint Compounds



Smoke Taint Markers

Why Vinquiry Labs utilizes Guaiacol and 4-
Methyl Guaiacol smoke markers:

- Both compounds contribute strongly to smoky 
character in wine (Parker et al. 2012)

- Commonly found smoke compounds among 
different kinds smoke from different fuels 

- Faster and more cost effective than measuring 
all total smoke taint compounds

Guaiacol

4-Methyll 
Guaiacol



Vinquiry Total Smoke Taint Markers

Total smoke markers = Free + Bound Guaiacol
and Free + Bound 4-Methyl Guaiacol

1. Extraction of slurry (grapes only)

2. Hydrolysis of compounds utilizing acid and 
heat (grapes and wine)

3. Measurement of headspace (GCMS/ SPME)

Guaiacol
Glycoside

4-Methyl 
Guaiacol
Glycoside



Free and Bound Smoke Compounds

Free (volatile)

• Often very low in grapes/ 
young wine 

• Varies greatly depending on 
variety, fermentation 
parameters, enzyme use 

• Aromatically detectable

Guaiacol
Guaiacol
Glycoside

Bound (Glycosylated)

• Much higher in grapes/ young wine

• Will decrease over time as glycosides 
release

• Is detected on the palate on the 
finish, and with retronasal effect 
(Mayr et. al 2014)



Sensor Impact Levels

What are some of the reported sensory impact levels?

(Parker et al. 2012)

Best Estimate Thresholds



Sensory Perception of Bound Smoke by Individual 

Like many other sensory properties, smoke perception 
varies from one individual to the next 

(Mayr et al 2014)



Other Sensory Impact Factors

• Sugar level 

(3 g/L) reduced release of VPs by salivary enzymes (Mayr 2014)

• Ethanol 

Increasing levels decreased release of VPs by salivary enzymes 
(Mayr 2014)

• Other fruity compounds 

Fruity fermentation aromas mask smoke perception (Wilkinson 
2011)



Fining for Smoke Remediation

• Activated Carbon

• Activated Chitosan

(Fudge et. al 2012)



Enartis Activated Carbon Options: Fenol Free

Fenol Free

• Low de-colorizing effect

• Removes volatile phenols



Enartis Activated Carbon Options: Enoblack Perlage

Fudge et. al 2012

• Pelletized/ Less mess
• Effective for smoke taint 

remediation
• Strong effect, but strips 

color



Pre-Activated Chitosan

Antimicrobial fining agent

which also removes volatile 
phenols and smoke taint

Fining Options: Stab Micro



Interpreting results

What do the numbers mean? Can we put a number on 
the amount smoke which will be a problem? 

It’s all about risk levels and comparatives at this point

- Refer to reported sensory thresholds for reference

- Regional off-fire year background levels for different 
varieties are recommended (ex. Merlot and Syrah)

- ND levels indicate low smoke risk, high Total levels (>30 
g/L) indicate there is greater risk of smoke issue



Recommendations for when to analyze

• 2 – 3 weeks before harvest: total smoke markers

• After fermentation and settling: free and total smoke 
markers

• Mid way aging: free and total smoke markers

• Prior to fining/bottling: free and total smoke markers



Partnership with the AWRI

Why the partnership?

• Service for clients which want to have additional 
smoke markers data

• All classes of free compounds with additional 
specific glucosides

• Facilitate and expedite analysis with AWRI

• Off season advantage
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