Application

Separation of Organic Acids in Beverages Using
a SUPELCOGEL™C-610H HPLC Column

SUPELCOGEL C-610H columns are crosslinked polystyrene
resin HPLC columns prepared specifically for ion exchange
analysis of organic acids. Sample preparation is minimal,
and the chromatography can be performed using a
simple, isocratic mobile phase. A table of retention times
for commonly analyzed organic acids is provided to aid the
analyst in method development. (ChromFax No.: 394021)
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Organic acids can easily be isolated, with a simple isocratic mobile
phase and minimal sample preparation, using a SUPELCOGEL C-
610HHPLCcolumn. SUPELCOGEL C-610H columnsare crosslinked
polystyrene divinylbenzene resin HPLC columns prepared specifi-
cally forion exchange analysis of organic acids. A SUPELCOGEL C-
610H column is also ideal for separating sugars, alcohols, and
other fermentation products, making it a versatile HPLC column
for the food and beverage analyst.

Analyses are best performed at low pH (a 0.1% phosphoric acid
mobile phase is commonly used). The same mobile phase
conditions are suitable for a wide variety of samples. Organic
acids were detected in a standards mix, in grape juice cocktail,
and in apple extract, at 210nm UV (Figure A). Little sample
preparation is required — all of the liquid samples shown here
were simply filtered through a 0.45pm syringe-tip filter and
injected directly onto the column.

Care should be taken in the selection of column temperature to
assure the best overall separation of the components of interest.
When we separated a standard mix containing oxalic, citric,
tartaric, malic, succinic, formic, acetic, and fumaric acids at
temperatures ranging from 30°C to 60°C, we found that the
retention time for fumaric acid shifted drastically. At 60°C,
fumaric acid coeluted with formic acid, while it coeluted with
acetic acid at 40°C. A satisfactory separation was obtained at
30°C, with fumaric acid eluting at 20 minutes. Retention time
shifts for the other components were negligible. Table 1 lists
retention times obtained at 30°C for 20 commonly analyzed
organic acids.
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Figure A. Organic Acids

Column: SUPELCOGEL C-610H, 30cm x 7.8mm ID
Cat. No.:  59320-U
Mobile Phase: 0.1% H,PO,
Col. Temp.: 30°C
Flow Rate: 0.5mL/min

Det.: 210nm UV
Inj.. Al — 10pL organic acid standards mix
A2 — 10pL filtered grape juice cocktail
A3 — 10pL of 20g apple extract in 40mL deionized water

Al.  Organic Acid Standards Mix

1. Oxalic
2. Citric
3. Tartario
4. Malic
5. Succinic
6. Formic
7. Acetic
8. Fumaric
T T T T -
0.00 500 1000 15.00 2000 794-0231
Min
A2. Grape Juice Cocktail
Tartaric acid
Ascorbic acid
T T T T T
0.00 5.00 10.00 15.00 20.00 25.00 794-0203
Min
A3.  Apple Extract
Malic acid
\ T M 794-0204
0.00 5.00 1000 ~ 15.00 20.00 25.00
Min
1S0 9001
REGISTERED)

SSUPELCO

T394021

©1895 Sigma-Aldrich Co.



Table 1. Retention Times of Organic Acids on a Exceptfortartaricacid, theacidsin the mix showed good efficiency
SUPELCOGEL C610H Column at all column temperatures evaluated. Tartaric acid showed a
decrease in number of theoretical plates as temperature increased,
while theoretical plate values for the other acids increased with

(See Figure A for conditions.)

Alphabetlcéigﬁ{ion Elution Order Retention temperature. Likewise, all compounds exhibited good peak sym-
Acid Time (min) Acid Time (min) metry across the range of temperatures evaluated, except for
Acetic 19.0 Phytic 83 tartaric acid, which exhibiged slightloy fronting peak shape at
Adipic 225 Oxalic 9.0 column temperatures of 40°C and 50°C.
Ascorbic 13.1 Maleic 104 The SUPELCOGEL C-610H column is a versatile column that can
Benzoic 26.7 Citric 11.0 . ..
Citric 11.0 Isocitric 11.2 be used for a variety of food and beverage applications. Sample
Formic 17.5 Tartaric 11.7 preparation is minimal, and the chromatography can be per-
Fumaric 19.8 Malic 12.9 formed using simple isocratic mobile phase conditions.
Isobutyric 25.6 Ascorbic 13.1
Isocitric 11.2 Quinic 13.3
Lactic 16.0 Malonic 134
Maleic 10.4 Shikimic 155 : s e
Malic 12.9 Succinic 15.7 Ordering Information:
Malonic 13.4 Lactic 16.0 SUPELCOGEL C610H HPLC column
Oxalic 9.0 Formic 175
Phytic 83 Acetic 19.0 30cm x 7.8mm ID 59320-U
Propionic 225 Fumaric 198 Iso-Disc N-254 Syringe-Tip Filters, pk. of 50
Quinic 13.3 Adipic 225 .
Shikimic 155 Propionic 225 25mm diameter, nylon, 0.45um pores 59230-U
Succinic 15.7 Isobutyric 25.6
Tartaric 11.7 Benzoic 26.7 . .

Contact our Technical Service Department

(phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
for expert answers to your questions.

Trademarks:
Iso-Disc and SUPELCOGEL are trademarks of Supelco, Inc.
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