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Separation of Furosine in Dairy Products,
Using Reversed Phase HPLC

Figure A. Furosine Analysis on a
Conventional Column

Column: SUPELCOSIL LC-8, 25cm x 4.6mm (5µm particles)
Cat. No.: 58297

Mobile Phase: 0.06M sodium acetate, pH 4.3 with acetic acid
Flow Rate: 2.0mL/min

Det.: UV, 280nm, 0.1 AUFS
Inj.: 0.24mg/mL furosine standard

Analysis of furosine in milk samples prior to sale is a
common practice in Europe and elsewhere.  Known for its
deteriorative and browning reaction in foods, furosine can
be separated quickly on a SUPELCOSIL LC-8 column.  Our
analysis of a furosine standard and an infant milk formula,
using conventional and cartridge SUPELCOSIL columns,
resulted in excellent compound resolution on each column.
(ChromFax: 394044)
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The Maillard reaction, also known as non-enzymatic browning,
is a common reaction in foods.  Under mild heat treatment,
proteins interact with reducing sugars, forming
ε-deoxyfructosyllysine, which hydrolyses under acidic condi-
tions to form furosine.  Furosine has been shown to effectively
indicate the extent of progression of the Maillard reaction.  The
furosine level is related to the extent of a food’s processing as well
as its storage conditions.

Some methods of quantitating furosine are cumbersome and
time-consuming.  Long elution times are common, and severe
peak fronting on chromatograms is often experienced.  We
modified one method calling for a simple isocratic HPLC method
to quantitatively determine furosine content (1), by using a 25cm
x 4.6mm ID, 5µm particle SUPELCOSIL™ LC-8 reversed phase
HPLC column.

We analyzed a furosine standard using a conventional
SUPELCOSIL LC-8 column (Figure A1).  The retention time was
less than five minutes, considerably lower than observed in other
analyses.

Next we separated furosine from a hydrolyzed sample of com-
mercially available powdered infant formula (Figure A2).  The
sample was hydrolyzed for 22 hours in 6N hydrochloric acid at
110°C.  The mixture was then diluted to 10mL with deionized
water.  A 1mL aliquot was removed and concentrated to dryness.
The residue was then diluted in 1mL of deionized water, filtered
through a 0.45µL syringe-tip filter, and injected onto the conven-
tional LC-8 column.  The column exhibited excellent resolution
of furosine from the other sample components, as well as short
retention time.

We conducted the same analyses using a SUPELCOSIL LC-8
cartridge column (Figure B).  Note that, as expected, the car-
tridge column delivered virtually the same excellent results as the
conventional column.

A1 – Furosine Standard

794-0339Min

Furosine

A2 – Hydrolyzed Powdered Infant Formula
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Figure B. Furosine Analysis on a Cartridge Column

Column: SUPELCOSIL LC-8 cartridge column
25cm x 4.6mm (5µm particles)

Cat. No.: 55105
Mobile Phase: 0.06M sodium acetate, pH 4.3 with acetic acid

Flow Rate: 2.0mL/min
Det.: UV, 280nm, 0.1 AUFS

Min 794-0340

794-0342

B2 – Hydrolyzed Powdered Infant Formula

Min

Furosine

 B1 – Furosine Standard

Ordering Information:
SUPELCOSIL LC-8 Column

25cm x 4.6mm ID, 5µm particles 58297

SUPELCOSIL LC-8 Cartridge Column
25cm x 4.6mm ID, 5µm particles 55105
Requires reusable cartridge end fittings (Cat. No. 5-5200)

Cartridge End Fittings
Pk. of 2 55200-U

Supelguard LC-8 Kits

2cm x 4.6mm ID 59552

Cartridge Guard Column Holder
connects guard column directly to 55205
cartridge column

Supelguard LC-8 Replacement Columns
2cm x 4.6mm ID, pk. of 2 59562

Iso-Disc™ Syringe Filters
25mm ID, 0.45µm pores, 59230-U
Pk. of 50

▲Includes a 2cm column, a reusable column holder, and column connecting
hardware.

Reference

1. Chiang, G. H., J. Agric. Food Chem.  31, 1373-1374 (1983).

Iso-Disc, SUPELCOSIL, and Supelguard are trademarks of Supelco, Inc.

Contact our Technical Service Department
(phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
for expert answers to your questions.

If your food analyses include the quantitation of furosine, con-
sider the advantages of the SUPELCOSIL LC-8 column either
conventional or cartridge conformation.  We strongly recom-
mend that you use a Supelguard™ LC-8 guard column to protect
your analytical column.
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