
LC  Technical Note

GL Sciences Inc.
LT033 Isolation of Vitamin D2 and D3 in Foods by HPLC

Vitamin D is found in foods, these include vitamin D2 
(calciferol), which is found in mushrooms, and vitamin 
D3 (cholecalciferol), which is found in meat, egg, and 
fish. Other active compounds include the metabolites 
25-hydroxyvitamin D3 and 1α,25-dihydroxyvitamin D3.
Vitamin D in foods is typically present at trace levels 

and it is difficult to separate from contaminants. 
Pretreatment prior to analysis involves hydrolysis to 
remove lipids, followed by solvent extraction. The 
resulting extract is separated by preparative LC for 
further purification and then analyzed by HPLC. 
Automated preparative purification was performed 
using a PLC561 preparative HPLC system.
In this analysis, a two step separation was made to 

isolate vitamins D2 and  D3, the first step used 
preparative LC normal-phase adsorption mode, and the 
second step HPLC reversed-phase partition mode. By 
combining these two techniques it was possible to to 
isolate and detect  both vitamin D2 and vitamin D3 with 
excellent results.

(K.Suzuki)

Step One  - Conditions
Column : Inertsil NH2 (5 μm, 250 x 10 mm I.D.)
Temperature : 40 ˚C
Detector : UV 265 nm
Injection volume : 500 μL
Eluent : A) 2-propanol

B) n-hexane
A/B = 1/99, v/v

Flow rate : 7 mL/min

Example: Analysis of vitamin D standards
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1. D2 (Calciferol) (10 mg/L)
2. D3 (Cholecarciferol) (10 mg/L)
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1. D2 (Calciferol) (0.1 mg/L)
2. D3 (Cholecarciferol) (0.1 mg/L)

Step Two  - Conditions
Column : Inertsil ODS-P (5 μm, 250 x 4.6 mm I.D.)
Temperature : 40 ˚C 
Detector : UV 265 nm
Injection volume : 200 μL
Eluent : CH3CN
Flow rate : 1.5 mL/min

Structures are created using Chemistry 4-D Draw which is provided
By ChemInnovation Software, Inc.
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Structural formula

Step One - preparative LC Step Two - HPLC

In a one-step HPLC, no separations of vitamins D2 and D3 are performed.
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- 0.2 g of dried shiitake mushroom, 2 g of beech, 2 g of 
cheese, and 1 g of powdered milk

-3 mL of 1 wt% sodium chloride solution.
10 mL of 1 wt% pyrogallol-ethanol solution
5 mL of 60 wt% potassium hydroxide solution

- 70 ˚C, 60 min
- Cool

-19 mL of 1 wt% sodium chloride solution.
- A mixture of ethyl acetate-n-hexane (1:9 v/v) 15 mL
- Shake

- Organic layer

Combine organic layers

-Concentration in vacuo, not more than 40 ˚C

2 mL of a mixture of 2-propanol-n-hexane (1:99 v/v)

-500 μL injection
- Fractionation of vitamin D

- Dry, not more than 40 ˚C

-250μL of a mixture of acetonitrile and methanol (9:1 v/v)

Examples of vitamin D pretreatment in foods
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kaiseki-UV

		Report		Channel		# Records

		面積		UV		32

		Date		Time		Sample Id		File Name		Method Name		User Name		Vial		Volume		Autosampler Program		D2		D3

		2/21/06		21:10:55		0001Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0001blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		200		(なし)		785		1219

		2/22/06		9:52:59		1ppm-D2-200uL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\1ppm-d2-200ul.dat		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		199		200		(なし)		21550

		2/22/06		10:22:39		1ppm-D3-200uL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\1ppm-d3-200ul.dat		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		200		200		(なし)				545

		2/21/06		20:41:07		0002STD0.1mgL.00		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0002std0.1mgl.00		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		142		200		(なし)		77627		83099

		2/21/06		20:11:25		0003STD0.2mgL.00		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0003std0.2mgl.00		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		143		200		(なし)		175958		190733

		2/21/06		19:41:47		0004STD0.5mgL.000		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0004std0.5mgl.000		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		144		200		(なし)		495701		548387

		2/21/06		19:12:01		0005STD1mgL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0005std1mgl		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		145		200		(なし)		1198422		1329272

		2/21/06		18:42:23		0006STD2mgL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0006std2mgl		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		146		200		(なし)		2321553		2586144

		2/21/06		18:12:40		0007STD5mgL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0007std5mgl		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		147		200		(なし)				5892204

		2/21/06		17:42:55		0008STD10mgL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0008std10mgl		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		148		200		(なし)

		2/21/06		17:13:10		0009STD20mgL		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0009std20mgl		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		149		200		(なし)		20143854		21336188

		2/21/06		22:09:09		0010Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0010blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)		691		1512

		2/21/06		22:37:45		0010Blank2		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0010blank2		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)

		2/21/06		21:40:35		0010しいたけ		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0010しいたけ		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		150		200		(なし)		573597

		2/21/06		23:08:02		0011Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0011blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)				1069

		2/21/06		23:36:40		0011Blank2		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0011blank2		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)		915

		2/21/06		22:39:30		0011みるく		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0011みるく		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		151		200		(なし)				101442

		2/22/06		0:34:58		0012Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0012blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)		2131

		2/22/06		1:03:30		0012Blank2		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0012blank2		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)

		2/22/06		0:06:19		0012ぶた		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0012ぶた		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		152		200		(なし)		454		1033

		2/22/06		2:01:46		0013Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0013blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)		431

		2/22/06		2:30:23		0013Blank2		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0013blank2		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)

		2/22/06		1:33:14		0013チーズ		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0013チーズ		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		153		200		(なし)		9971		688

		2/22/06		3:28:49		0014Blank		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0014blank		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		141		N/A		(なし)

		2/22/06		3:00:11		0014うなぎ		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\0014うなぎ		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		154		200		(なし)				24161

		2/22/06		11:46:33		D2		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\d2.dat		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		199		20		(なし)		2283367		2712

		2/22/06		11:17:29		D3		c:\documents and settings\ksuzuki\デスクトップ\suzuki\ビタミンd\本番3\d3.dat		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		200		20		(なし)				1603372

		2/21/06		18:12:40		0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		147		200		(なし)		6020864		5892204

		2/21/06		18:12:40		0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		147		200		(なし)		6020864		6699109

		2/21/06		18:12:40		0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\0007STD5mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		147		200		(なし)		6020864		6699109

		2/21/06		17:42:55		0008STD10mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\0008STD10mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		148		200		(なし)		12326222		13687254

		2/21/06		17:13:10		0009STD20mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\0009STD20mgL		C:\Documents and Settings\ksuzuki\デスクトップ\suzuki\ビタミンD\本番3\kaiseki.met		System		149		200		(なし)		24855728		27708169





Sheet1

		# Records

		32

		Sample Id		Volume		Autosampler Program		D2		D3

		0001Blank		200		(なし)		785		1219						mg/L		Vitamin D2		Vitamin D3

		1ppm-D2-200uL		200		(なし)		21550								0		0		0

		1ppm-D3-200uL		200		(なし)				545						0.1		77627		83099

		0002STD0.1mgL.00		200		(なし)		77627		83099						0.2		175958		190733

		0003STD0.2mgL.00		200		(なし)		175958		190733						0.5		495701		548387

		0004STD0.5mgL.000		200		(なし)		495701		548387						1		1198422		1329272

		0005STD1mgL		200		(なし)		1198422		1329272						2		2321553		2586144

		0006STD2mgL		200		(なし)		2321553		2586144						5		6020864		6699109

		0007STD5mgL		200		(なし)				5892204						10		12326222		13687254

		0008STD10mgL		200		(なし)										20		24855728		27708169

		0009STD20mgL		200		(なし)		20143854		21336188

		0010しいたけ		200		(なし)		573597

		0011みるく		200		(なし)				101442

		0012ぶた		200		(なし)		454		1033

		0013チーズ		200		(なし)		9971		688

		0014うなぎ		200		(なし)				24161

		D2		20		(なし)		2283367		2712

		D3		20		(なし)				1603372

		0007STD5mgL		200		(なし)		6020864		5892204

		0007STD5mgL		200		(なし)		6020864		6699109

		0007STD5mgL		200		(なし)		6020864		6699109

		0008STD10mgL		200		(なし)		12326222		13687254

		0009STD20mgL		200		(なし)		24855728		27708169
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D fraction

Examples of vitamin D pretreatment in foods
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Eel extract
Step One preparative LC Step two HPLC
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1. D2 (Calciferol)
2. D3 (Cholecarciferol)D fraction

D fraction
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