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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL METHOD 04-23

Differentiation of Cheese Varieties

Made From Various Animal Species

SAFETY STATEMENT
This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.
METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.
0.

INTRODUCTION
Cheese made wholly or in part from cows' milk is subject to import quota restrictions.  It is necessary to have analytical procedures to differentiate the animal origin of cheeses for this reason.  The following describes a screening method for this purpose.

1.

SCOPE AND FIELD OF




APPLICATION

This method is used as a screening procedure to differentiate cheeses made solely from cows' milk or from other animal species such as sheep, goat, water buffalo, or from a mix of different species.  For cheese made from a mixture of different species, however, the results must be interpreted carefully.  Other methods, such as electrophoresis or capillary electrophoresis, may be employed to determine the percentage of different varieties in the mixture.

2.
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3.

REAGENTS AND APPARATUS
3.1

GC Column is a 30 m x 0.25 mm id SP-2340 (Supelco, Inc., Bellefonte, PA 16923) fused silica column or equivalent, film thickness 0.20 μm

3.2

Gas Chromatograph is an HP 5890 (Hewlett-Packard) equipped with a flame ionization detector (FID) or equivalent GC with attached integrator

3.3

Operation Parameters

3.3.1
Initial temperature of 30°C; hold time of 4 minutes then ramp at 4°C/min until 250°C; hold for 10 minutes

3.3.2
Injector temperature is 250°C

3.3.3
Detector temperature is 275°C

3.3.4
Helium gas at 30 mL/min; hydrogen gas at 30 mL/min; air at 300 mL/min

3.4

Tetramethylammonium hydroxide (Stock solution:  25 mL of 2 M in methanol)

3.5

GC Standards are fatty acid methyl esters mixture (Alltech Associates, Inc., Deerfield IL 60015)

3.6

Dichloromethane, reagent grade

3.7

Blender

3.8

Heater (heating block)

4.

SAMPLE PREPARATION
4.1

Mix five grams of cheese with 100 mL of dichloromethane for 30 seconds in a blender.

4.2

Filter mixture under suction into a filter flask containing a small amount of anhydrous sodium sulfate.

4.3

Decant filtrate, filter the mixture under suction into a filter flask containing a small amount of anhydrous sodium sulfate.  

4.4

Decant filtrate into evaporating dish and evaporate almost to dryness on a steam bath.

4.5

Transfer 10 μL of residue to a 2 mL-crimp-top vial and 1 mL of 2 M tetramethylammonium hydroxide in methanol.  Heat the sealed vial on a heating block until the contents are completely dissolved.

5.

PROCEDURE
5.1

Establish the retention times of individual fatty acid ester by injecting 0.2 μL of the GC standard of fatty acid esters mixture.

5.2

Inject 0.2-μL solution of prepared cheese sample onto the column.

5.3

Acquire peak area percentages for major components and directly calculate all possible independent ratios.

6.

RESULTS
6.1

Calculate and compare all possible rations of different fatty acids.  Interpret the results according to Tables 1, 2 or 3.

6.2

For cheeses made from a single species, most of all fatty acid rations should fall in the range.  It may be necessary to rerun the fatty acid profiles if there is any doubt of data out of this range.

7.

LIMITATIONS
It is recommended to have triplicate runs to calculate the average peak areas of individual fatty acid esters.  The method is used as a screening process to differentiate the animal origin of cheeses.  The results may be further confirmed by electrophoresis, capillary electrophoresis, or immunoassay.
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