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The AWRI helpdesk provides solutions to problems that may be encountered during grape and wine production and processing. This

story exemplifies this service…

A winemaker needed to find out how a sparkling wine that had been on tirage under crown caps for approximately 12 months had

developed a musty taint.

A site visit revealed an intense musty/disinfectant aroma in the cool rooms where the wines were stored. Wine and surrounding store

room materials were sampled from two cool rooms for analysis. Air samples were collected in an uncontaminated room (control room)

and two cool rooms suspected to be contaminated (cool room 1 and cool room 2). Both active and passive air sampling methods

(quantitative and qualitative) were employed.

To determine the compound(s) responsible and to understand the potential sources and their movement into the wine.

Samples: Sampling methods, analysis and findings: Results:

The wooden bins in which the tiraged wine was stored had in the past been treated with PCP preservative, which often contains TeCP. In the damp cool

rooms, mould growing on the wooden bins had converted the chlorophenols to their respective chloroanisoles (TeCA and PCA), which permeated the

wood, walls, floor and air. The liners of the crown caps sealing the bottles became tainted with CAs via aerial contamination. The CA-tainted liners then

transferred CAs to the wine. The wine was successfully fined using carbon and the heavily contaminated rooms were vacated.

 Six bottles of wine and their associated crown seals as well as surrounding 

materials, including wood pieces from storage bins, cardboard pieces from 

boxes, foam insulation and cement pieces from the contaminated rooms, 

were analysed by gas chromatography-mass spectroscopy (GC-MS)

 Tetrachloroanisole levels  in wine ranged from 9 to 17 ng/L i.e. above threshold

 Chloroanisoles (CAs) were found in the wine and in all materials tested

 Chlorophenols (CPs) were found only in the wood bin samples

Active air sampling method

 Tenax TDU tubes were connected to a 4-port manifold of a portable air sampler.  

Air was sampled in the three rooms for 1 hr (200 mL/min) through each tube

 Tubes were subjected to GC-MS analysis for the quantification and confirmation 

of CAs and CPs

 CAs were detected in the air of both cool rooms but not the control room

Passive air sampling method 1

 Two A3-sized Polyethylene (PE) sheets were suspended in each room, for two 

hours of exposure to air

 The PE sheets were soaked for 20 days in 100 mL of ethanol to extract any 

airborne volatiles that had been absorbed

 The ethanol solution was diluted 10X with water and analysed by headspace  

GC-MS using solid phase microextraction (SPME) for tetrachloroanisole (TeCA) 

and pentachloroanisole (PCA) 

 CAs were detected in the air of all rooms (minor amounts in control room)

Passive air sampling method 2

 Twister bars (Stir bar sorptive extraction; sorbent covering a magnetic bar) 

were suspended by the magnetic tip from clean metal tweezers in each room 

for 2 hours exposure to air

 Twisters were analysed by GC-MS using a carbowax column for comparative 

presence/absence of tetrachloroanisole (TeCA) and pentachloroanisole (PCA) 

(based on relative peak heights)

 CAs were detected in the air of both cool rooms but not the control room

Passive air sampling method 3

 Polyacrylate SPME fibres were exposed to air in each of the rooms for 2 

hours

 SPME fibres were analysed by GC-MS for comparative presence/absence of 

tetrachloroanisole (TeCA), pentachloroanisole (PCA), tetrachlorophenol 

(TeCP) and pentachlorophenol (PCP) (based on relative peak heights)

 CAs were detected in the air of all rooms 

 CPs were detected in the air of both cool rooms but not in the control room

Conclusion:
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Passive air sampling 3: SPME fibre (peak area X 104)
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Passive air sampling 1: Polyethylene sheets (ng/L of ethanol)
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