Issued:  08/94
CBPL 18-10R1  Page 3 of 3
Revised:  03/06



U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL METHOD 18-10

Determination of Butyric Acid:

Gas Chromatographic Method

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.

SCOPE AND FIELD OF




APPLICATION
Chapter 18 of the Harmonized Tariff Schedule of the United States (HTSUS) provides for cocoa and cocoa preparations.  A gas chromatography (GLC) method for quantitation of water-soluble fatty acids from saponification and acidification of fat provides a convenient method for butterfat determination.  It was determined that 3.59% butyric acid is an appropriate estimate for butyric acid content of pure butterfat (7.1,7.2).

1.

REAGENTS AND MATERIALS
1.1

Reagents

1.1.1
Alcoholic potassium hydroxide solution, 0.5 m/L in ethanol.

1.1.2
o-Phosphoric acid solution, 5% (v/v).

1.1.3
n-Butyric acid solution, 400 mg/L of redistilled butyric acid, solution freshly prepared.

1.1.4
n-Valeric acid solution, 1000 mg/L of valeric acid (free of butyric acid), solution freshly prepared.

1.2

Materials

1.2.1
Whatman No.1 filter paper, 9-cm diameter.

1.2.2
Microbore syringe capable of delivering 0.5 microliter of liquid into injection

2.

APPARATUS

2.1

Gas chromatograph with optional capillary inlet system and flame ionization detector (FID).

2.2

Column:  Carbowax 20M, fused silica, 30-meter length, 530-micron diameter.

2.3

Oven Temperature:  145 °C. Isothermal.

2.4

Carrier Gas:  Helium.  30 mL/min.  Splitless mode.

2.5

Note:  Any gas chromatographic column and conditions that produce baseline resolution of butyric and valeric acids are acceptable.

3.

SAMPLES
3.1

Test Sample

3.1.1
If it is necessary to extract fat from the commodity for which butterfat is to be determined, follow the prescribed method in 6.1 for the particular commodity of interest (i.e., cheese, chocolate, etc).

3.2 

Test Portion

3.2.1
The portion of fat from 3.1.1 to be analyzed.

4.

PROCEDURE
4.1

Test Portion

4.1.1
Weigh 0.10 to 0.15 grams of the test sample (3.1.1) to the nearest 0.1 mg into a 50-mL beaker.

4.2

Determination

4.2.1
Add 3 mL of alcoholic potassium hydroxide solution (1.1.1) to the test portion (4.1.1).

4.2.2 
Cover the beaker with a watch glass, and heat on a steam bath for 10 minutes.

4.2.3
Remove the watch glass and continue heating until the ethanol has completely evaporated.

4.2.4
Allow the beaker to cool; accurately pipette 5.0 mL of water into the beaker.

4.2.5
Cover with the watch glass.  Swirl gently until the potassium salts of the fatty acids have dissolved.

4.2.6
Accurately pipette 5.0 mL of the phosphoric acid solution (1.1.2) into the beaker.

4.2.7
Swirl gently to coagulate the precipitated fatty acids.

4.2.8
Filter through a 9-cm, No.1 Whatman filter paper (1.2.1) into a test tube with minimum capacity of 15 mL.

4.2.9
Immediately prepare the filtrate for gas chromatography as indicated below.

4.2.10
Accurately pipette 5.0 mL of the filtrate (4.2.8) into a container of minimum capacity of 10 mL.

4.2.11
Accurately add 2.0 mL of the valeric acid solution (1.1.4).

4.2.12
Mix and inject 0.5 mL into the gas chromatograph (2.1).

4.2.12.1
The first peak, which goes off scale, is due to a residual trace of ethanol that is not completely evaporated on the steam bath.  

4.2.12.2
n-Butyric acid is eluted next.

4.2.12.3
n-Valeric acid is the third peak.

4.3

Calibration

4.3.1
Prepare a standard solution by mixing 5.0 mL of the 400 mg/L butyric acid solution (1.1.3) with 2.0 mL of the 1000 mg/L valeric acid solution (1.1.4).

4.3.2
Inject 0.5 microliter into the gas chromatograph.

5.

EXPRESSION OF RESULTS
5.1

Method of Calculation

5.1.1
The response of a calibration curve for peak area ratios of butyric acid/valeric acid (used as an internal standard) vs. concentration of butyric acid was found to be linear (6.2, 6.3).  Due to this linearity, the concentration of butyric acid in a sample may be calculated directly from the following typical internal standard formula.

5.1.2
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Ais = Internal standard (Valeric Acid) area in the sample

Aisr = Internal standard (Valeric Acid) area in the standard

Ars = Reference standard (Butyric Acid) area

As = Butyric Acid area in the sample

Wis = Weight of internal standard (Valeric Acid) which is equal to concentration of internal standard (Cis) multiplied by the volume of internal standard solution added (Vis)

Wrs = Weight of reference standard butyric acid used to determine the response factor Rf.  Wrs is equal to concentration of reference standard (Crs) multiplied by volume of reference standard used to determine Rf
Ws = Weight of sample (fat).  This is equal to the concentration of sample (Cs) multiplied by the volume of the extract used for analysis.  The final volume of the sample is 10 mL.

The percent butterfat in fat is given by:
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The percent butter in the sample is given by:
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6.

BIBLIOGRAPHY

This list is provided for general guidance and should not be considered exhaustive.  The user is expected to seek current references pertaining to this method.
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AOAC Official Methods of Analysis.  See fat extraction references for individual commodities.
6.2

Dickes, G.J. and Nicholas, P.V.  Gas Chromatography in Food Analysis.  Butterworths.  Boston, MA.  1976. P.148.

6.3
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