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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS

CBPL METHOD 19-08
Identification of Pasta Containing Egg Yolk

by Capillary Gas Chromatography (GC)

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

Egg yolk contains higher cholesterol content.  This method addresses the need for a confirmatory test of the presence or absence of egg yolk in pasta by Capillary Gas Chromatography (GC).
Uncooked pasta is provided for in Chapter 19 of the Harmonized Tariff Schedule of the United States (HTSUS) and is classified according to whether it contains eggs.  For pasta containing eggs, HTSUS 1902.11 applies.  HTSUS 1902.19 applies to pasta not containing eggs.
Determining whether eggs are present in pasta is conveniently approached by performing a High Performance Liquid Chromatography (HPLC) separation of the components.  If necessary, this analysis can be confirmed by a Capillary Gas Chromatography (GC) separation.

It should be noted, however, that if the GC separation is performed first, it may be necessary to confirm the presence of eggs in pasta using the HPLC separation when the pasta contains components, other than eggs, that may contribute to the presence of cholesterol.
1.

APPARATUS AND REAGENTS
1.1

Apparatus

1.1.1
A Hewlett Packard Model 5890 gas chromatograph with a  split/splitless injector and a flame ionization detector (FID) or equivalent system.

1.1.2
Column:  J&W Scientific, DB-Wax-ETR, fused silica capillary of polyethylene glycol type (30 m in length, 0.25 mm in diameter, and 0.25 micron film) or an equivalent column.
1.2

Reagents

1.2.1
Carrier gas:  helium; Detector gases: hydrogen and air.
1.2.2
Petroleum ether.
1.2.3
25 mL volumetric flasks.

1.2.4
2.0 mL and 3.0 mL glass pipettes.

1.2.5
2 mL vials for GC autosampler.

1.2.6
Cholesterol (≥99%) (Sigma-Aldrich).

1.2.7
Stigmasterol (≥95%) (Sigma-Aldrich).

1.2.8
Chloroform (or methylene chloride). 
1.2.9
Centrifuge and centrifuge bottles.
1.2.10
Polyethylene disposable transfer pipets.
1.2.11
Analytical balance.
1.2.12
Water bath and hot plate.
1.2.13
10% sodium chloride (NaCl) solution.
1.2.14
2N methanolic KOH (11.2 g potassium hydroxide dissolved in methanol to make 100 ml solution).  
1.2.15
Sieve (500 – 840 micron).
1.2.16
Aluminum dish.
2.

PROCEDURE

2.1

Preparation of standards.
2.1.1
Internal standard solution: weigh 10.0 mg stigmasterol into a 25 mL volumetric flask and dilute with chloroform (or methylene chloride) to volume.
2.1.2
Standard stock solution: weigh 10.0 mg cholesterol into a 25 mL volumetric flask and dilute with chloroform (or methylene chloride) to volume.
2.1.3
Standard test solution: Transfer 3.0 mL of stock solution (prepared in 3.1.2) and 2.0 mL of internal standard solution (prepared in 3.1.1) into a test tube and mix well.   Transfer ~1.5 mL mixed solution into a 2 mL autosampler vial.

2.2

Preparation of sample test solution.
2.2.1
Grind the sample and pass through a 500 – 840 micron sieve.

2.2.2
Weigh 5 g powder from 3.2.1 into a 200-mL centrifuge tube.  Add 50 mL 2N methanolic KOH and add 2 mL of internal standard solution (prepared in 2.1.1).

Note:  If the available centrifuge does not accommodate 200-mL bottles, use any regular centrifuge and reduce the sample and standard preparation amounts proportionately.
2.2.3
Cover the centrifuge tube with an aluminum dish and heat with stirring on the boiling-water bath for 30 minutes.
2.2.4
Cool to room temperature.  Add 25 mL water, 10 mL 10% NaCl and 100 mL petroleum ether.

2.2.5
Cap the centrifuge tube and shake for 1 – 2 minutes.

2.2.6
Centrifuge at 3,500 rpm for 10 minutes.

2.2.7
Transfer only the top layer containing petroleum ether into a 150-mL beaker.

2.2.8
Put the beaker on a water bath to evaporate petroleum ether to dryness.

2.2.9
Cool the beaker to room temperature.  Add 5 mL chloroform (or methylene chloride).  Stir and transfer about 1.5 mL solution into a 2-mL autosampler vial. This is the sample test solution.

2.3

GC settings:
2.3.1
Split ratio:  20:1



Split flow:  100 mL/min



Inlet pressure:  60 psi.  
NOTE:  Stage 2 setting must be ~80 psi.


Column flow:  ~5 mL/min

2.4

GC parameters:


Oven temperature:  260 (C (iso)


Injector temperature:  260 (C



Detector temperature:  260 (C
Note: These parameters may be modified if necessary.
2.4.1
Inject 0.5 – 1.0 (L standard test solution (prepared in 3.1.3) into GC.
2.4.2
Inject 0.5 – 1.0 (L sample test solution (prepared in 3.2.9) into GC.
3.

REPORTING RESULTS

3.1

Peak profile of cholesterol and stigmasterol is shown in figure 1.

3.2

Report the sample as pasta containing egg yolk if cholesterol is present, provided no other components are present that may contribute to the cholesterol content.

3.3

Detection limit of this test is 0.1% egg yolk in the pasta.
3.4

Report the sample as pasta not containing egg yolk if cholesterol is not present.

3.5

In both cases, confirm the presence or absence of eggs in pasta by CBPL 19-07.
4.

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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Figure 1.
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