LT169 Vitamin B12 Analysis in Food by HPLC

GL Sciences Inc.

Analytical methods for vitamins include microbiological assay and high-performance liquid chromatography (HPLC).
Vitamin B12 analysis in food is usually performed by microbiological assay because its content correspond to just a few
micrograms /100g, and a HPLC method won't be sufficiently sensitive and may also be affected by contaminants.
However, microbiological assays require culture procedures and takes longer to obtain quantitative results than HPLC

assays.

Here we discuss the analysis of vitamin B12 in powdered milk using the HPLC method with reference to the AOAC
analysis method*. Large-volume injections using the HPLC method resolved the sensitivity-related problems, and the
method was further refined by size-exclusion chromatography (SEC) and injection onto the analysis column using a heart-
cut method, thereby reducing the impact of contamination and large-volume injections on peak shape.

*Reference
KAREN SCHIMPF, RENEE SPIEGEL, and LINDA THOMPSON

Determination of Vitamin B12 in Infant Formula and Adult Nutritionals by HPLC: First Action 2011.10
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Example of Vitamin B12 Reference Standard Analysis

(K. Kanno)

After a large volume of sample is injected onto an SEC column for purification, a selection valve is then switched using
the timing of the elution of cyanocobalamin, and injected onto an ODS column using a heart-cut method. The use of a
SEC column maintains peak shape and provides increased sensitivity even for large 2 mL injection volumes.
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HPLC conditions

Columns Mobile phase
Analytical column : Inertsil ODS-4 (5 um, 150 x 4.6 mm 1.D.) Pretreatment column
Pretreatment column : Inertsil Diol (5 um, 250x 7.6 mm |.D.) Analytical column

Temperature :40°C

Detector 1 VIS 550 nm

Injection volume :2.0mL -

Flow rate Er%n:ne] A%|B%|C%
Main column : 1.0 mL/min 00 l9ol10] 0
Pretreatment column :1.0 mL/min 145 (90|10 0

*Example of valve switching timing 146 |41 |59 | 0

0-7 minutes position 0 260 |41/59)| 0
7-11 minute position 1 26.1 | 0 | 10 | 90
Position O for 11-32 minutes ;Zg 900 18 900
*The valve switching timing must be adjusted for each pretreatment 32'0 90| 10] o

column.
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Calibration curve
(0.001 pg/mL -0.100 pg/mL)

:2.5v % acetonitrile in water
:A) Triethylamine-formic acid buffer/acetonitrile

=100/0, v/v
B) Triethylamine-formic acid buffer/acetonitrile
=75/25,v/v
C) Triethylamine-formic acid buffer/acetonitrile
=25/75, v/v
Triethylamine-formic acid buffer:

4.0 mL of triethylamine was added to
1.0 L of water and adjusted to pH 5.0
with formic acid.
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				シグナル
mAU		ノイズ
mAU		S/N

				0.14		0.025		5.6

						定量下限
S/N=10 テイリョウカゲン		検出下限
S/N=3 ケンシュツカゲン

				濃度 ノウド		0.0018 mg/mL		0.0005 mg/mL

				3g処理場合 ショリバアイ		0.30 mg/100g		0.09 mg/100g

				20g処理場合 ショリバアイ		0.04 mg/100g		0.01 mg/100g

				STD

				濃度(mg/mL) ノウド		面積値 メンセキチ

				0.1000		54675

				0.0100		5729

				0.0010		772

				0.0005		323

				R2		0.9999

				X		545022

				Y		182.27

				サンプル名 メイ		面積値 メンセキチ		濃度 ノウド		メスアップ量 リョウ		含有量 ガンユウリョウ		サンプル量 リョウ		100g中 チュウ

				0115-4

				0115-5		417		0.0004306799		100		0.0430679862		3.086		1.395592555

				0115-6		436		0.0004655408		100		0.0465540841		3.124		1.4902075562

				0116-4		410		0.0004178363		100		0.0417836344		3.0116		1.3874231114

				0116-5		437		0.0004673756		100		0.0467375629		3.131		1.4927359594

				0116-6		421		0.000438019		100		0.0438019016		3.089		1.4179961662

														3646.6666666667

						665		2.184804		0.735769

						545		1.449035

						425		0.713267		0.735768

								処理サンプル量 ショリリョウ		3 g		20 g		30 g

								想定誤差 ソウテイゴサ		±0.74 mg		±0.11 mg		±0.07 mg

								Min		Max

								425		665

								0.72		2.18
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				サンプル名 メイ		面積値 メンセキチ		濃度
(mg/mL) ノウド		ﾒｽｱｯﾌﾟ量
(mL) リョウ		VB12含有量
(mg) ガンユウリョウ		処理ｻﾝﾌﾟﾙ量
(g) ショリリョウ		100g中の
VB12量
(mg/100g) チュウリョウ		回収率
(%) カイシュウリツ								100g中のVB12量
(mg/100g) チュウリョウ

				0115-4																				平均 ヘイキン		1.4429

				0115-5		417		0.0004306799		100		0.0431		3.0860		1.3956		93.0%						標準偏差 ヒョウジュンヘンサ		0.06690

				0115-6		436		0.0004655408		100		0.0466		3.1240		1.4902		99.3%						RSD%		4.64%

				サンプル名 メイ		面積値 メンセキチ		濃度
(mg/mL) ノウド		ﾒｽｱｯﾌﾟ量
(mL) リョウ		VB12含有量
(mg) ガンユウリョウ		処理ｻﾝﾌﾟﾙ量
(g) ショリリョウ		100g中の
VB12量
(mg/100g) チュウリョウ		回収率
(%) カイシュウリツ								100g中のVB12量
(mg/100g) チュウリョウ

				0116-4		410		0.0004178363		100		0.042		3.0116		1.3874		92.5%						平均 ヘイキン		1.4327

				0116-5		437		0.0004673756		100		0.047		3.1310		1.4927		99.5%						標準偏差 ヒョウジュンヘンサ		0.05418

				0116-6		421		0.000438019		100		0.044		3.0890		1.4180		94.5%						RSD%		3.78%

				0115-5		417		0.0004306799		100		0.0430679862		3.086		1.395592555

				0115-6		436		0.0004655408		100		0.0465540841		3.124		1.4902075562

				0116-4		410		0.0004178363		100		0.0417836344		3.0116		1.3874231114

				0116-5		437		0.0004673756		100		0.0467375629		3.131		1.4927359594

				0116-6		421		0.000438019		100		0.0438019016		3.089		1.4179961662
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Example of vitamin B12 pretreatment in feeds

Sample

Powdered milk 10 g

Enzyme treatment

- Water 25 mL
-1 mL of 6 % takadiastase
- Static 30 min

Extraction

- 30 mL of Sodium acetate buffer solution, pH 4.5
-1 mL of 1 % potassium cyanide

-105 °C, 60 min - 120 min

- Ice cooling

- 100 mL volume is fixed with water.

Filtration *The AOAC method uses HPLC samples after solid-phase
treatment, but this Technical Note uses filtered analytical samples
- Filtration (0.45 um) without solid-phase treatment. Contact GL Sciences for solid-

phase assays that conform to the AOAC method.

HPLC

Example of real sample analysis

Commercial powdered milk containing 1.5 pg of vitamin B12 per 100 g were processed and analyzed in the
aforementioned pretreatment flow.

Vitamin B12 in powdered milk

Processed sample volume: 10 g
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Quantitative result:
7 0.00152 pg/mL
Constant volume of 100 mL
o 10 g formula
o} 10 20 30 1.52 pg per 100 g

Time (min)
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Flow diagram

When the peak of vitamin B12 elutes from the SEC column between 7 to 11 minutes, the valve is switched and
only the interval between the elution of the target compounds are injected onto the analysis column by a heart-
cut method.
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SEC column
Inertsil Diol 5 um, 250 x 7.6 mm |.D. Cat.No. 5020-05666
Inertsil WP300 Diol 5 um, 250 x 7.6 mm |.D. Cat.No. 5020-05988
Inertsil Diol Columns for water-based and organic solvent-based SEC. The exclusion limit molecular

weight is about 10,000, which is suitable for the separation of compounds with molecular
weights of several hundred to thousands.

Inertsil WP300 Diol Columns for water-based and organic solvent-based SEC. The exclusion limit is 100,000 and is
suitable for the separation of compounds with molecular weights of thousands to tens of
thousands.

Analytical column

Inertsil ODS-4 5 um, 150 x 4.6 mm |.D. Cat.No. 5020-03945

Cap with vial/septum

4 mL screw vial (brown) set 13-425100 sets Cat.No. 1030-54061

GL Chromatodisk Water 25A 0.45 um, 100 pieces Cat.No. 5040-28512

GL Sciences disclaims any and all responsibility for any injury or damage which may be caused by this data directly or indirectly.
We reserve the right to amend this information or data at any time and without any prior announcement.
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