
LC  Technical Note

GL Sciences Inc.
LT094 Analysis of Preservatives in Foods --Third Report--

In May 2010, the Ministry of Health, Labour and Welfare issued Notification No. 0528-4 of the Food Safety Agency, 
revising the Analysis Methods for Food Additives. Potassium sorbate was included as a new additive, and an example of 
concurrent analysis was newly added to Appendix 2.

This application presents an example of the analysis using Inertsil ODS-4 in accordance with the simultaneous analysis 
method.
In addition, simultaneous analysis using a separation with high speed separation (8-minute cycle) and LC/MS/MS (8-
minute cycle) were also found to be good, these are also presented in this report. 

(Y.Tanaka)
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Example: Measurement of standard

HPLC conditions
Guard column : Cartridge guard column E

Inertsil ODS-4 (5 μm, 10 x 4.0 mm I.D.)
Column : Inertsil ODS-4 (5 μm, 250 x 4.6 mm I.D.)
Eluent : A) CH 3 OH/H 2 O/phosphate buffer* (pH 4. 0).

= 2/17/1, v/v/v
B) CH 3 OH/H 2 O/phosphate buffer (pH 4. 0)
= 14/5/1, v/v/v
A/B = 50/50 - 10 min - 50/50 -10 min - 0/100
- 5 min - 0/100 - 0.1 min - 50/50 - 10 min -
50/50 ,v/v

Flow rate :1.0 mL/min
Column temperature :40 ˚C
Detected : UV 230 nm, 260 nm

(GL-7452A PDA Detector)
Injection volume :20 μL
* 0.2 mol/L Phosphate Buffer: Dissolve 27.0 g of KH2PO4 in ultrapure water. Adjust to 
pH 4.0 with phosphoric acid and make up to a total volume of 1000 mL

1. Benzoic acid (10 mg/L)
2. Sorbic acid (10 mg/L)
3. Dehydroacetic acid (10 mg/L)
4. Methyl Parahydroxybenzoate (10 mg/L)
5. Ethyl parahydroxybenzoate (10 mg/L)
6. Isopropyl parahydroxybenzoate (10 mg/L)
7. Propyl Parahydroxybenzoate (10 mg/L)
8. Isobutyl p-hydroxybenzoate (10 mg/L)
9. Butyl p-hydroxybenzoate (10 mg/L)
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Using an Inertsil ODS-4 column, all preservatives of interest 
are separated with a resolution of 1.5 or greater.

The wavelengths of absorption for sorbic acid and benzoic 
acid esters are in the region UV 260 nm, and those for 
dehydroacetic acid are in the region of 230 to 310 nm.

If the separation is difficult , contamination is present or to 
adjust the sensitivity, adjust the wavelength as appropriate.

Associated applications
No.75HPLC Analyses of Preservatives in Foods
No.76 HPLC Analysis of Preservatives in Foods -Second Report--
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Example of food analysis

Example of pretreatment

For pretreatment, steam distillation is described in the test 
method. In this test, samples were diluted and filtered 
through a 0.45 μm filter.

Gum syrup
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Noodle soup

Soy sauce
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Not added (bottom)

Added (top) 1 mg /L

Results of measurements  at UV 230 nm Results of measurements  at UV 260 nm
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4. パラオキシ安息香酸メチル

5. パラオキシ安息香酸エチル

6. パラオキシ安息香酸イソプロピル

7. パラオキシ安息香酸プロピル

8. パラオキシ安息香酸イソブチル

9. パラオキシ安息香酸ブチル

R2 = 0.9998

R2 = 0.9998

R2 = 0.9998

R2 = 0.9998

R2 = 0.9998

R2 = 0.9997

Calibration curve
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1. 安息香酸

2. ソルビン酸

3. デヒドロ酢酸

R2 = 1.000
R2 = 0.9998
R2 = 0.9996

Concentration (mg/L) Concentration (mg/L)
Ar

ea

Ar
ea

Benzoic acid             R2 = 1.000
Sorbic acid                R2 = 0.9998
Dehydroacetic acid R2 = 0.9996

Methyl Parahydroxybenzoate 
R2 = 0.9998

Ethyl parahydroxybenzoate 
R2 = 0.9998

Isopropyl parahydroxybenzoate  
R2 = 0.9998

Propyl Parahydroxybenzoate        
R2 = 0.9998

Isobutyl p-hydroxybenzoate         
R2 = 0.9998 

Butyl p-hydroxybenzoate       
R2 = 0.9997        
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Time (min)Time (min)
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4. パラオキシ安息香酸メチル

5. パラオキシ安息香酸エチル

6. パラオキシ安息香酸イソプロピル

7. パラオキシ安息香酸プロピル

8. パラオキシ安息香酸イソブチル

9. パラオキシ安息香酸ブチル

濃度[mg/L]

面積値
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stop-2- 260 nm, 4 nm

		Report		Channel		# Records

		面積		2: 260 nm, 4 nm		12

		Date		Time		Sample Id		File Name		Method Name		User Name		Vial		Volume		Autosampler Program		1		2		3		4		5		6		7		8		9

		7/7/10		15:39:35		002-10ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\002-10ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		82		20		(なし)		267013		11377874		403274		2688556		2124258		2419171		2396067		2202346		2180552

		7/7/10		16:21:22		003-5ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\003-5ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		83		20		(なし)		134176		5828518		206879		1375380		1090552		1240931		1229135		1130572		1127294

		7/7/10		17:03:05		004-2ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\004-2ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		84		20		(なし)		53259		2300475		81810		538835		427680		487998		491976		445242		444226

		7/7/10		17:44:54		005-1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\005-1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		85		20		(なし)		25939		1155918		42297		267023		215529		245033		245120		223298		233896

		7/7/10		18:26:42		006-01ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\006-01ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		86		20		(なし)		3259		118609		4603		25712		22186		25842		25326		20872		27165

		7/7/10		19:08:30		007-005ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\007-005ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		87		20		(なし)		1656		58833		723		11460		11061		12931		12890		10624		15855

		7/7/10		19:50:18		008-ガムシロ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\008-ガムシロ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		88		20		(なし)		148141										8865		41066		1156		743

		7/7/10		20:32:08		009-ガムシロ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\009-ガムシロ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		89		20		(なし)		164367		1128355		38941		263950		212033		240530		237514		217000		216699

		7/7/10		21:13:53		010-つゆ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\010-つゆ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		90		20		(なし)						771				886				2644				1911

		7/7/10		21:55:42		011-つゆ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\011-つゆ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		91		20		(なし)		26718		1157338		44575		268586		217409		244222		242776		221912		222411

		7/7/10		22:37:32		012-しょうゆ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\012-しょうゆ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		92		20		(なし)		11590		3734		108				3127				25252		9625		691

		7/7/10		23:19:19		013-しょうゆ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\013-しょうゆ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		93		20		(なし)		36703		1142039		52011		264291		213403		240532		242805		229687		219534

																		濃度[mg/L] ノウド		1. 安息香酸 アンソクコウサン		2. ソルビン酸 サン		3. デヒドロ酢酸 サクサン		4. パラオキシ安息香酸メチル アンソクコウサン		5. パラオキシ安息香酸エチル アンソクコウサン		6. パラオキシ安息香酸イソプロピル アンソクコウサン		7. パラオキシ安息香酸プロピル アンソクコウサン		8. パラオキシ安息香酸イソブチル アンソクコウサン		9. パラオキシ安息香酸ブチル アンソクコウサン

																		0.05								11460		11061		12931		12890		10624		15855

																		0.1		3259		118609		4603

																		1		25939		1155918		42297		267023		215529		245033		245120		223298		233896

																		2		53259		2300475		81810		538835		427680		487998		491976		445242		444226

																		5		134176		5828518		206879		1375380		1090552		1240931		1229135		1130572		1127294

																		10		267013		11377874		403274		2688556		2124258		2419171		2396067		2202346		2180552

																		傾き カタム		26718.0619650167		1139148.56438407		40299.4082620022		269677.046667284		212815.817679899		242314.387434071		239684.66148484		220644.291971253		217737.727398908

																		切片 セッペン		9.8156866394		32560.9969296604		1888.7420915519		2716.6615311065		5550.8981755651		6457.8613630052		9775.9720397271		5890.5059837759		14331.4040899415

																		R2		1		0.9998		0.9998		0.9998		0.9998		0.9998		0.9998		0.9998		0.9997





stop-2- 260 nm, 4 nm

		



1. 安息香酸

2. ソルビン酸

3. デヒドロ酢酸

濃度[mg/L]

面積値



		



4. パラオキシ安息香酸メチル

5. パラオキシ安息香酸エチル

6. パラオキシ安息香酸イソプロピル

7. パラオキシ安息香酸プロピル

8. パラオキシ安息香酸イソブチル

9. パラオキシ安息香酸ブチル

濃度[mg/L]

面積値
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1. 安息香酸

2. ソルビン酸

3. デヒドロ酢酸

濃度[mg/L]

面積値
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stop-1- 230 nm, 4 nm

		Report		Channel		# Records

		面積		1: 230 nm, 4 nm		12

		Date		Time		Sample Id		File Name		Method Name		User Name		Vial		Volume		Autosampler Program		1		2		3		4		5		6		7		8		9

		7/7/10		15:39:35		002-10ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\002-10ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		82		20		(なし)		3856515		3011032		2945398		545836		411487		469577		456532		401241		420206

		7/7/10		16:21:22		003-5ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\003-5ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		83		20		(なし)		1929885		1546450		1529430		281113		210725		241805		232858		198122		204709

		7/7/10		17:03:05		004-2ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\004-2ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		84		20		(なし)		760366		607794		588810		107479		76862		94307		92682		76666		88493

		7/7/10		17:44:54		005-1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\005-1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		85		20		(なし)		401265		308232		295675		51735		41588		46814		46189		38293		51802

		7/7/10		18:26:42		006-01ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\006-01ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		86		20		(なし)		42249		30769		29890		3190		3799		5082		4932		2494		4374

		7/7/10		19:08:30		007-005ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\007-005ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		87		20		(なし)		22062		14992		14267		1492				2410		1679		3		3401

		7/7/10		19:50:18		008-ガムシロ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\008-ガムシロ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		88		20		(なし)		2131196												35936		3858		7101

		7/7/10		20:32:08		009-ガムシロ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\009-ガムシロ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		89		20		(なし)		2376931		301273		283165		52603		40814		46217		42873		37451		40140

		7/7/10		21:13:53		010-つゆ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\010-つゆ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		90		20		(なし)		6043												17646				1107

		7/7/10		21:55:42		011-つゆ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\011-つゆ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		91		20		(なし)		384082		307143		291789		52999		42894		47146		44662		39075		39491

		7/7/10		22:37:32		012-しょうゆ100 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\012-しょうゆ100 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		92		20		(なし)		13065												275918		2847		8207

		7/7/10		23:19:19		013-しょうゆ100+1ppm 20inj		c:\documents and settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸buf\013-しょうゆ100+1ppm 20inj		C:\Documents and Settings\y.tanaka\デスクトップ\2010.6.22 安息香酸類\りん酸Buf\stop.met		System		93		20		(なし)		386212		301735		283348		51916		42546		46129		47429		44779		38192

																		濃度[mg/L] ノウド		1. 安息香酸 アンソクコウサン		2. ソルビン酸 サン		3. デヒドロ酢酸 サクサン		4. パラオキシ安息香酸メチル アンソクコウサン		5. パラオキシ安息香酸エチル アンソクコウサン		6. パラオキシ安息香酸イソプロピル アンソクコウサン		7. パラオキシ安息香酸プロピル アンソクコウサン		8. パラオキシ安息香酸イソブチル アンソクコウサン		9. パラオキシ安息香酸ブチル アンソクコウサン

																		0.05								1492		-		2410		1679		3		3401

																		0.1		42249		30769		29890

																		1		401265		308232		295675		51735		41588		46814		46189		38293		51802

																		2		760366		607794		588810		107479		76862		94307		92682		76666		88493

																		5		1929885		1546450		1529430		281113		210725		241805		232858		198122		204709

																		10		3856515		3011032		2945398		545836		411487		469577		456532		401241		420206

																		傾き カタム		385125.655935988		301513.214241409		295690.657796799		54983.7767187934		41445.4693877551		47100.761389223		45729.0575552882		40343.1710928102		41329.3442521822

																		切片 セッペン		3901.1255117231		9377.5644460984		7440.4187755862		-960.4339548441		-1339.112244898		948.8513849048		906.1022254094		-2773.8476450449		4523.2672496222

																		R2		1		0.9998		0.9996		0.9997		0.9995		0.9997		0.999		1		0.9991





stop-1- 230 nm, 4 nm

		



1. 安息香酸

2. ソルビン酸

3. デヒドロ酢酸

濃度[mg/L]

面積値



		



4. パラオキシ安息香酸メチル

5. パラオキシ安息香酸エチル

6. パラオキシ安息香酸イソプロピル

7. パラオキシ安息香酸プロピル

8. パラオキシ安息香酸イソブチル

9. パラオキシ安息香酸ブチル

濃度[mg/L]

面積値
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XIC of -MRM (5 pairs): 121.0/77.1 amu from Sample 18 (STD1ppm) of b.wiff (Turbo Spray) Max. 8093.3 cps.
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Example of high-speed analysis using LC/MS/MS

Example of high-speed analysis

HPLC conditions
System : LC800 HPLC system
Column : Inertsil ODS-4 HP (3 μm, 150 x 2.1 mm I.D.)
Eluent : A) CH 3 OH/H 2 O/phosphate buffer* (pH 4. 0).

= 2/17/1, v/v/v
B)3 CHOH/H 2 O/phosphate buffer (pH 4. 0)
= 14/5/1, v/v/v
A/B = 50/50 - 2.3 min - 50/50 - 1.2 min - 0/100
- 1.5 min - 0/100 - 0.1 min - 50/50 - 3 min - 50/50, 
v/v

Flow rate : 0.5 mL/min
Column temperature : 40 ˚C
Detected : UV 230 nm (10 mm UV flow cell)
Injection volume : 5 μL
* 0.2 mol/L Phosphate Buffer:  27.0 g of KH 2 PO 4 was added to ultrapure water.

Add phosphoric acid to pH 4.0. and make up to a total volume of 1000 mL
Analytical column : Inertsil ODS-4 HP 3 μm, 150 x 2.1 mm I.D.

Cat.No. 5020-14002

5 6 7
8 9

1

3

4

2

Concentration of all samples 10 mg/L

Using Inertsil ODS-4, Benzoates can be well separated even with fast separation (in less than 8 minutes). 
Benzoates have wavelengths with maximum absorption near 260 nm. If detection is difficult at UV 230 nm, set 
the wavelength to UV 260 nm.

HPLC conditions
System : LC800 HPLC system

4000 Q TRAP 
Column : Inertsil ODS-4 (2 μm, 75 x 2.1 mm I.D.)
Elution : A) 0.05% HCOOH in (H 2 O/CH 3 CN = 5/95).

B) 0.05 % HCOOH in (H2O/CH3CN = 95/5)
A/B = 95/5 - 0.2 min - 63/37 - 5.3 min - 63/37
- 0.01 min - 95/5 - 2.5 min - 95/5, v/v

Flow rate : 0.5 mL/min
Column temperature : 40 ˚C
Detection : LC/MS/MS (4000 Q TRAP: ESI, Positive, MRM)

: LC/MS/MS (4000 Q TRAP  : ESI, Negative, MRM)

Injection volume : 2 μL
Analytical column : Inertsil ODS-4 2 μm, 75 x 2.1 mm I.D.

Cat.No. 5020-81203

2
1

5

3

4

6
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CUR CAD IS TEM GS1 GS2
50 3 5500 700 60 50

CUR CAD IS TEM GS1 GS2
40 2 -4500 700 80 60

1. Benzoic acid (Q1:121, Q3:77, Nega)
2. Sorbic acid (Q1:113, Q3:67, Posi)
3. Dehydroacetic acid (Q1:169, Q3:85, Posi)
4. Methyl Parahydroxybenzoate (Q1:153, Q3:109, Posi)
5. Ethyl parahydroxybenzoate (Q1:167, Q3:139, Posi)
6. Isopropyl parahydroxybenzoate (Q1:181, Q3:139, Posi)
7. Propyl Parahydroxybenzoate (Q1:181, Q3:139, Posi)
8. Isobutyl p-hydroxybenzoate (Q1:195, Q3:139, Posi)
9. Butyl p-hydroxybenzoate (Q1:195, Q3:139, Posi)

LC/MS, LC/MS/MS or GC are used as confirmatory tests.
This section provides an example of fast analysis using LC/MS/MS with an 8-minute cycle.
MS allows selective identification of the preservative for this purpose.

Concentration of all samples 1 mg/L

* Reduce the organic solvent concentrations for 
complete separation of peaks 8 and 9

Time ,min

Time (min)
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Example of analysis with citrate buffer

HPLC conditions
System : GL-7400 HPLC system
Guard column : Cartridge guard column E

Inertsil ODS-4 (5 μm, 10 x 4.0 mm I.D.)
Column : Inertsil ODS-4 (5 μm, 150 x 4.6 mm I.D.)
Eluent : A) CH 3 OH/CH 3 CN/5 mM citrate buffer*

= 1/2/7, v/v/v
B)CH3OH/CH3CN/5 mM citrate buffer
= 5/4/11, v/v/v
A/B = 100/0 -10 min- 100/0 -5 min- 0/100
-22 min- 0/100, v/v

Flow rate : 1.0 mL/min
Column temperature : 40 ˚C
Detected : UV 230 nm, 260 nm
Injection volume :20 μL
* 5 mM Citrate Acid Buffer: Add 7.0 g  of citric acid monohydrate and 6.0 g of 
trisodium citrate dihydrate to ultrapure water and make up to a total volume 
of 1 L, Dilute 10-fold before use.

An example using citrate buffer is also shown in the concurrent analysis example. The separation time is relatively long, 
but it can be analyzed under these conditions.

Concentration of all samples 1 mg/L
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