U.S. CUSTOMS LABORATORY METHODS

USCL METHOD 22-02

Method for the Determination of Excess Pressure

in Sparkling Wines

SAFETY PRECAUTIONS
This method does not purport to address all of the safety problems, if any, associated with its use.  It is the responsibility of the user of this method to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to its use.
1 SCOPE AND FIELD OF APPLICATION


Prior to the adoption of the Harmonized Tariff Schedule of the United States (HTSUS) on January 1, 1989, the question of whether a wine was considered sparkling or not was determined by one of several AOAC methods involving measurement of dissolved CO2.  For a wine to be considered sparkling, it had to contain greater than 0.392 g of carbon dioxide per 100 milliliters of wine.  With the adoption of the HTSUS, this determination became dependent upon the measurement of excess pressure.  The HTSUS Chapter 22 Subheading note 1 reads as follows:  "For the purposes of subheading 2204.10 the expression ‘sparkling wine’ means wine which, when kept at a temperature of 20oC in closed containers, has an excess pressure of not less than 3 bars."  The method developed uses commercially available aphrometers for the measurement of excess pressure in wine bottles.
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3
PRINCIPLE
The measurement of excess pressure in a wine bottle has a direct correlation to the amount of CO2 in the wine.

4
APPARATUS

4.1 Aphrometer

4.1.1
Aphrometer Bouchon, Ligapal, Cormontreuil, France

4.1.2
Modified Piercing Device, Zahm and Nagel Co., Inc., Buffalo, NY

4.2
Masterline Model 2095 Bath and Circulator, Forma Scientific, Marietta, OH

4.3
Branson Ultrasonic Bath, Model B-52, Branson Cleaning Equipment Co., Shelton, CT
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CALIBRATION OF APHROMETER
The aphrometer was used as obtained from the supplier.  At this time there is not an established gauge calibration procedure 
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EXPERIMENTAL PROCEDURE
6.1
General Procedures

6.1.1.
Select the aphrometer.  Considering its ease of use, the Bouchon aphrometer is preferred if it fits over the stoppering device.

6.1.2.
Place the wine bottle to be tested in a water bath maintained at a temperature of 20 ± 0.1oC.  Be sure that the water level of the bath is above the level of the wine in the bottle.  Allow it to equilibrate for one hour.

6.1.3
Remove the wine bottle from the bath.  Center the aphrometer on the stoppering device (cork or plastic).  Pierce the stoppering device as described below for each aphrometer and record the pressure. Vent the pressure gauge to zero.  Reclose the system.

6.1.4
Place the wine bottle with attached aphrometer in an ultrasonic bath and sonicate for five minutes.

6.1.5
Replace the system in the thermostated water bath and allow it to equilibrate for thirty minutes.  Record the pressure a second time.  The second measurement is made to ensure that the excess pressure is due to carbon dioxide.  Remove the aphrometer.

6.1.6
For a wine to be considered sparkling, both pressure readings must be 3 bars or more.  It is recommended that a minimum of 3 bottles be tested.

6.2
Specific Procedures for the Aphrometer Bouchon

6.2.1
This device (Figure 1) consists of a pressure gauge attached to a handwheel that drives a hollow plunger equipped with a removable tip.  The gauge reads from 0-10 bars in one-tenth bar increments.  

6.2.2
Secure the device to the wine bottle to be tested using the collar with four violin type screws.  

6.2.3
Obtain a pressure reading by using the handwheel to push the plunger and tip through the stoppering device.  Once through, the removable tip falls off and a reading of excess pressure is taken.  This procedure works smoothly and easily with both plastic and cork stoppering devices.  

6.2.4
To prepare for the second pressure reading, the plunger is retracted with the handwheel until it just comes free and is then reinserted.  Both cork and plastic stoppers reseal without difficulty.  

6.2.5 One drawback noted with this device is that the collar will accommodate only those stoppers with a diameter of 32 mm or less.

6.3
Specific Procedures for the Modified Piercing Device

6.3.1 This device (Figure 2) consists of a base with two guides for the wings of a ventable pressure gauge attached to a hollow needle with four holes in it near its point.  The gauge reads 0-4 bars in one-tenth bar increments.

6.3.2
Hollow plastic champagne-type stopper

6.3.2.1
To obtain a reading of excess pressure, the needle is easily forced through the stopper and holds its seal.  

6.3.2.2.Pull the needle back out after the reading has been taken.   

6.3.3
Champagne cork or a regular cork

6.3.3.1
When the stoppering device is a real champagne cork or a regular cork, considerable force is necessary to pierce it.

6.3.3.2
Carefully measure the cork and mark a distance one-half inch from the bottom of the cork.

6.3.3.3
Using a drill bit with a slightly smaller diameter than that of the needle, mark this distance on the drill bit.

6.3.3.4
Carefully drill a hole into the cork to within one-half inch of the bottom of the cork.  Note, any drilling should be performed before the temperature equilibration of the bottle.

6.3.3.5 To obtain a reading of excess pressure, the needle of the aphrometer is forced through the remaining cork.  Record the pressure.

6.3.3.6
Vent the system in preparation for obtaining the second pressure reading.

6.3.3.7
After all pressure readings are taken, remove the needle from the cork. This sometimes requires the use of two persons - one to hold the bottle and one to pull the needle out. Care should be taken for the safety of the involved personnel in both the piercing and removal parts of this procedure.  Heavy gloves are recommended as a minimum precaution.  

6.3.3.8
Because of its hollow construction, the needle can easily be bent when being extracted.  The holes in the needle also tend to clog up with cork particles.  This necessitates a manual cleaning with a stiff wire and compressed air before the needle can be reused.  

6.3.3.9
The height of the guides precludes their use with bottles taller than thirty centimeters. 
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End of Method
