
LC  Technical Note

GL Sciences Inc.
LT016 Analysis of Formaldehyde in Cosmetics

by Post-column HPLC

Ingredients prohibited for use in cosmetics are listed in the Cosmetics Standards (Ministry of Health 
and Welfare Notification No. 331, September 2000). Formaldehyde is one ingredient regulated by the 
standard. Analysis was performed according to the cosmetic test HPLC method. Formaldehyde in a test 
solution  was separated using an  ODS-3 column, then derivatized by reaction with acetylacetone 
solution to yield 3,5-diacetyl-1,4-dihydroltidine, which was then measured using a UV-visible detector.

This post-column method allows selective analysis with little or no influence from contaminants.

Example: Measurement of standard

Calibration curve for formaldehyde

HPLC conditions

Column : Inertsil ODS-3
(5 μm, 250 x 4.6 mm I.D.)

Eluent : 6 mM Na of 2 HPO 4
(pH 2. 1)

Flow rate : 1.0 mL/min
Column temperature : 20 ˚C
Reaction solution : Acetylacetone solution
Flow rate of the reagent : 0.5 mL/min
Detected : VIS 413 nm
Injection volume : 10 μL
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3,5-diacetyl-1,4-dihydrolutidine

Postcolumn reaction

One molecule of formaldehyde reacts with two molecules of acetylacetone and one
molecule of ammonia, resulting in the formation of 3,5-diacetyl-1,4-dihydroltidine. 

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

R2 = 0.9997
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* Acetylacetone solution:

To 150 g of ammonium acetate, 3 mL of acetic acid and 2 mL of 
acetylacetone, add ultrapure water to make up to1L
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kaiseki-UV

		Report		Channel		# Records

		面積		UV		37

		Date		Time		Sample Id				HCHO

		11/9/05		17:17:03		104シャンプー希釈添加0.1mgL				38738

		11/9/05		17:24:21		000STD0.1mgL.0.0		0.1		33145

		11/9/05		17:31:35		000STD0.1mgL.0.0		0.1		32642

		11/9/05		17:38:54		000STD0.1mgL.0.0		0.1		32181

		11/9/05		17:46:11		000STD0.1mgL.0.0		0.1		36362

		11/9/05		14:51:59		001Blank

		11/9/05		17:53:24		000STD0.01mgL.0.0		0.01		35216

		11/9/05		18:00:43		000STD0.01mgL.0.0		0.01		34456

		11/9/05		18:07:57		000STD0.01mgL.0.0		0.01		37137

		11/9/05		18:15:11		000STD0.01mgL.0.0		0.01		33911

		11/9/05		18:22:29		000STD0.01mgL.0.0		0.01		33682

		11/9/05		14:59:14		002STD0.1mgL		0.1		32217

		11/9/05		15:06:30		003STD0.5mgL		0.5		160993

		11/9/05		15:13:38		004STD1mgL		1		339605

		11/9/05		15:20:47		005STD2mgL		2		654609

		11/9/05		15:28:03		006STD4mgL		4		1281647

		11/9/05		15:35:20		007STD6mgL		6		1955468

		11/9/05		15:42:35		008STD10mgL		10		3336780

		11/9/05		15:49:51		009STD100mgL		100		33105569

		11/10/05		10:50:33		000STD0.01mgL.0.0

		11/10/05		10:57:47		000STD0.01mgL.0.0

		11/10/05		11:05:01		000STD0.01mgL.0.0

		11/10/05		11:12:09		000STD0.01mgL.0.0

		11/10/05		11:19:16		000STD0.01mgL.0.0

		11/10/05		11:26:30		005STD0.01mgL.0.00		0.01		3780

		11/10/05		11:33:42		005STD0.01mgL.0.00		0.01		3066

		11/10/05		11:40:54		005STD0.01mgL.0.00		0.01		3290

		11/10/05		11:48:09		005STD0.01mgL.0.00		0.01		5393

		11/10/05		11:55:26		005STD0.01mgL.0.00		0.01		2840

		11/9/05		16:19:11		101化粧水原液				13913

		11/9/05		16:26:22		101化粧水原液添加0.1mgL				38200

		11/9/05		16:33:37		102保湿希釈液

		11/9/05		16:40:54		102保湿希釈液添加0.1mgL				35302

		11/9/05		16:48:07		103ビール原液				12775

		11/9/05		16:55:16		103ビール原液添加0.1mgL				31991

		11/9/05		17:02:33		103ビール原液添加1mgL				293513

		11/9/05		17:09:49		104シャンプー希釈





kaiseki-FL

		Report		Channel		# Records

		面積		FL		37

		Date		Time		Sample Id				HCHO

		11/9/05		17:17:03		104シャンプー希釈添加0.1mgL				139766

		11/9/05		17:24:21		000STD0.1mgL.0.0				128296

		11/9/05		17:31:35		000STD0.1mgL.0.0				130711

		11/9/05		17:38:54		000STD0.1mgL.0.0				129956

		11/9/05		17:46:11		000STD0.1mgL.0.0				130213

		11/9/05		14:51:59		001Blank

		11/9/05		17:53:24		000STD0.01mgL.0.0				131995

		11/9/05		18:00:43		000STD0.01mgL.0.0				133334

		11/9/05		18:07:57		000STD0.01mgL.0.0				131694

		11/9/05		18:15:11		000STD0.01mgL.0.0				133265

		11/9/05		18:22:29		000STD0.01mgL.0.0				132725

		11/9/05		14:59:14		002STD0.1mgL				120312

		11/9/05		15:06:30		003STD0.5mgL				627288

		11/9/05		15:13:38		004STD1mgL				1294783

		11/9/05		15:20:47		005STD2mgL				2469034

		11/9/05		15:28:03		006STD4mgL				4905431

		11/9/05		15:35:20		007STD6mgL				7384062

		11/9/05		15:42:35		008STD10mgL				12672794

		11/9/05		15:49:51		009STD100mgL				40717984

		11/10/05		10:50:33		000STD0.01mgL.0.0

		11/10/05		10:57:47		000STD0.01mgL.0.0

		11/10/05		11:05:01		000STD0.01mgL.0.0

		11/10/05		11:12:09		000STD0.01mgL.0.0

		11/10/05		11:19:16		000STD0.01mgL.0.0

		11/10/05		11:26:30		005STD0.01mgL.0.00				15691

		11/10/05		11:33:42		005STD0.01mgL.0.00				13639

		11/10/05		11:40:54		005STD0.01mgL.0.00				15028

		11/10/05		11:48:09		005STD0.01mgL.0.00				12975

		11/10/05		11:55:26		005STD0.01mgL.0.00				12875

		11/9/05		16:19:11		101化粧水原液				45989

		11/9/05		16:26:22		101化粧水原液添加0.1mgL				153345

		11/9/05		16:33:37		102保湿希釈液

		11/9/05		16:40:54		102保湿希釈液添加0.1mgL				124939

		11/9/05		16:48:07		103ビール原液				27033

		11/9/05		16:55:16		103ビール原液添加0.1mgL				136861

		11/9/05		17:02:33		103ビール原液添加1mgL				1186832

		11/9/05		17:09:49		104シャンプー希釈				2820





kaiseki-UV (2)

		# Records

				FL		UV

		Sample Id		HCHO		HCHO

		104シャンプー希釈添加0.1mgL		139766		38738						FL		UV

		000STD0.1mgL.0.0		128296		33145				0.01		14042		3674

		000STD0.1mgL.0.0		130711		32642				0.1		120312		32217

		000STD0.1mgL.0.0		129956		32181				0.5		627288		160993

		000STD0.1mgL.0.0		130213		36362				1		1294783		339605

		001Blank								2		2469034		654609

		000STD0.01mgL.0.0		131995		35216				4		4905431		1281647

		000STD0.01mgL.0.0		133334		34456				6		7384062		1955468

		000STD0.01mgL.0.0		131694		37137				10		12672794		3336780

		000STD0.01mgL.0.0		133265		33911				100		40717984		33105569

		000STD0.01mgL.0.0		132725		33682

				132602.6		34880.4

				738.8222384309		1392.9182675233

				0.6		4.0

		002STD0.1mgL		120312		32217						FL		Formaldehyde

		003STD0.5mgL		627288		160993				0.01		14042		3674

		004STD1mgL		1294783		339605				0.1		120312		32217

		005STD2mgL		2469034		654609				0.5		627288		160993

		006STD4mgL		4905431		1281647				1		1294783		339605

		007STD6mgL		7384062		1955468				2		2469034		654609

		008STD10mgL		12672794		3336780				4		4905431		1281647

		009STD100mgL		40717984		33105569				6		7384062		1955468

		000STD0.01mgL.0.0								10		12672794		3336780

		000STD0.01mgL.0.0								100		40717984		33105569

		000STD0.01mgL.0.0

		000STD0.01mgL.0.0

		000STD0.01mgL.0.0

		005STD0.01mgL.0.00		15691		3780

		005STD0.01mgL.0.00		13639		3066

		005STD0.01mgL.0.00		15028		3290

		005STD0.01mgL.0.00		12975		5393

		005STD0.01mgL.0.00		12875		2840

				14041.6		3673.8

				1260.3752615789		1022.1145728342

				9.0		27.8

		101化粧水原液		45989		13913

		101化粧水原液添加0.1mgL		153345		38200

		102保湿希釈液

		102保湿希釈液添加0.1mgL		124939		35302

		103ビール原液		27033		12775

		103ビール原液添加0.1mgL		136861		31991

		103ビール原液添加1mgL		1186832		293513

		104シャンプー希釈		2820
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1. FormaldehydeExample: Measurement of cosmetics
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Moisturizing agent Shampoo

Addition (0.1 mg/L)

No addition

Addition (0.1 mg/L)

No addition

Addition (0.1 mg/L)

No addition

* Due to the high viscosity of moisturizers and shampoos, 2 g of sample was diluted with ultrapure water to 100 mL and used for sample measurement.
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