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U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL METHOD 29-26
Detection of Water-Soluble Vitamins by

High-Performance Liquid Chromatography (HPLC)

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.
0.

SCOPE AND FIELD OF 




APPLICATION
This method describes a procedure for qualitatively detecting the presence of water-soluble vitamins (specifically Vitamins B, C, and H) provided for in Chapter 29 of the Harmonized Tariff Schedule of the United States (HTSUS).
The procedure utilizes high performance liquid chromatographic techniques in separating several water-soluble vitamins.
1.

REAGENTS AND APPARATUS
1.1

A Hewlett Packard
 Model 1050 HPLC equipped with a diode-array detector (DAD) or equivalent system.
1.2

Column:  Inertsil ODS-2, 150 mm x 4.6 mm, 5 (m column, or equivalent.
1.3

Reagents.

1.3.1
HPLC grade water.

1.3.2
HPLC grade acetonitrile.

1.3.3
Absolute ethyl alcohol. 

1.3.5
95% formic acid.

1.3.6
Vitamin B1 (thiamin).
1.3.7
Vitamin B6 (pyridoxine).

1.3.8
Vitamin B3 (nicotinamide).
1.3.9
Vitamin C (ascorbic acid).
1.3.10
Vitamin B5 (calcium pantothenate).

1.3.11
Vitamin B12 (cyanocobalamin).

1.3.12
Vitamin B2 (riboflavin).
1.3.13
Vitamin H (biotin).

1.4

Filtering apparatus with a 0.45-(m membrane.
1.5

Syringe and 0.2-(m syringe filters.
1.6

Degassing apparatus.
1.7

Centrifuge capable of providing

1500 g (or relative centrifugal force) and 200-mL centrifuge bottles.

Note:  If the available centrifuge does not accommodate 200-mL centrifuge bottles, use any regular centrifuge and reduce the sample and standard preparation amounts proportionately.

1.8
Analytical balance, readable to 0.1 mg or better.

1.9
Shaker or stirrer (optional)

2.

MOBILE PHASE PREPARATION

2.1

Prepare a water solution containing 0.1% formic acid and label this Solution A.
2.2

Prepare an acetonitrile solution containing 0.1% formic acid and label this Solution B.
2.3

Filter (0.45 (m membrane) and degas both solutions.
3.

STANDARD AND SAMPLE 



PREPARATION

3.1

Standards.
3.1.1
Weigh the following vitamin standards into a centrifuge tube:
	Vitamin
	mg

	B2
	10

	B3
	  5

	B5
	50

	B6
	10

	B12
	40

	C
	10

	H
	20


3.1.2
Add 20 mL ethyl alcohol and 80 mL water into bottles.  Shake 1 to 2 minutes (or stir for 5 to 10 minutes) and centrifuge at 3500 rpm for 10 minutes.

3.1.3
Filter the standard solution through a 0.2‑(m syringe filter.
3.2

Solid or paste samples.
3.2.1
Weigh 1 to 5 grams of the solid or paste sample in a centrifuge bottle.
3.2.2
Add 20 mL ethyl alcohol and 80 mL water.
3.2.3
Shake 1 to 2 minutes (or stir for 5 to 10 minutes), and centrifuge at 3500 rpm for 10 minutes.
3.2.4
Filter the sample solution through a 0.2-(m syringe filter.
3.3

Liquid Samples
3.3.1
Filter the liquid sample through a 0.2-(m syringe filter.
Note 1:
 A liquid sample is typically analyzed neat (without dilution).
Note 2:
If the chromatogram of the neat sample shows peak overload, make necessary dilution before filtration.
4.

PROCEDURE
4.1

Configure the HPLC as indicated:
4.1.1
Detection:  UV 200 nm

4.1.2
Flow rate:  1.0 to 1.5 mL/min.

4.1.3
Injection:  10 to 15 (L.

4.1.4
Temperature:  room temperature
4.1.5
Set gradient:
	Time (min)
	0
	6
	8
	12

	%A
	90
	65
	90
	90

	%B
	10
	35
	10
	10


Adjust gradient and flow rate as appropriate.
5.

RESULTS AND DISCUSSION
5.1

Compare the standard and sample chromatograms.
5.2

Report the sample as containing vitamins if any of the vitamin peaks are present.  The chromatogram of water-soluble vitamins (as listed in Section 0) is shown in Figure 1.

Note 1:
The certainty in the identification and assignment of a peak in the chromatogram is strongly dependent on instrument operating conditions and sample components.

Note 2:
The absence of method‑listed peaks does not preclude other vitamins from being present.  If this is believed to be the case, a confirmatory method will need to be performed.
6.
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[image: image1.png]Current Chromatogram(s)

|

g
=
GEE'9
I
_l_ C_Emw_\/ - ONmm Il“H‘[\H“(\‘ o / vé
ZAUWEIA -2y ——  —
5
bLL'G
€86V
1587
g6v |
| D

GRUWBIA -GOLE ——rr e ——

D UIWENA - 220 .
€6 UIWEYA - Z8G'L = : R

9g UIWEA - £92'L : — T

“DADT B, Sig=200,4 Réf=550, 100 {WVITAMIN\B230601.0)
|
| |
| |
] |
| |
P
\J “
~,/ \y\ y
! | \ j ,
SN
| /
P

mAU
1750
1500
1250
1000
750
500
250





Figure 1.  Chromatogram of the lipid-soluble vitamins retention time standard.





































































































































































































































































�  The use of commercial names, brands, marques, etc., in this document is “for example” only and is not intended to imply endorsement by US Customs and Border Protection.


�  Reagents 1.3.6 to 1.3.13 are available from Sigma-Aldrich, St. Louis, MO.  Other suitable vendors may exist.





