
23

Copyright 2006 By University of Maribor

Agricultura 4: 23-26 (2006)

Janja KRISTL1, Metka SLEKOVEC1

1University of Maribor, Faculty of Agriculture, Vrbanska 30, 2000 Maribor, Slovenia

An isocratic liquid chromatographic method for the determination of ascorbic acid (vitamin C) is described. 

-

matrices analysed.
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Ascorbic acid (AA) is an organic acid with antioxidant 

threo-hexono-g-lactone-2,3-enediol) is commonly known 

as vitamin C. It is the micronutrient most readily associated 

with vegetables and fruit that provide more than 90% of the 

vitamin C in human diets. Vitamin C is essential for nutrition 

and recently there has also been an interest in the possibility 

of AA reducing the oxidative damage caused by free radicals 

(McCall and Frei 1999). It is also known that vitamin C has 

many biological functions in collagen formation, reduction 

of plasma cholesterol level, enhancement of the immune sys-

tem and inhibition of nitrosamine formation. Vitamin C is 

also a sensitive and appropriate marker for monitoring qua-

lity change of fruit and vegetables during storage, processing 

and transportation since it is highly water soluble and vulner-

sing vitamin C in complex samples such as fruits and vege-

preventing AA oxidation and by inactivating ascorbic acid 

In the literature different extraction methods were reported 

using acidic extraction solvents such as aqueous solutions of 

metaphosphoric acid, citric acid, acetic acid, oxalic acid and 

2000, Kall and Andersen 1999).

For the determination of ascorbic acid in foods vari-

ous methods have been reported including titration (AOAC 

-

Margolis and Schapira 1996).

-

-

ate reference material containing AA in samples analysed, 

All the others applied chemicals were of analytical reagent 

-

3
)n, Aldrich], 

acetic acid (Fluka), sodium dihydrogen phosphate dihydrate 

-

nol sodium salt hydrate (Sigma), sodium hydrogen carbo-

(Fluka) and indigo carmine (Fluka).

Milli-Q system (Millipore, Bedford, USA) was employed 

throughout.

-

ised water as described in literature (AOAC International 

-

-

lutions for calibration curves were obtained from standard 



24

stock solution by appropriate dilution to give the concentra-

times diluted extraction solution. 

-

2
PO

4
• 2H

2

Indophenol solution used for titrimetric determination 

of AA was prepared according to description in literature 

-

extracts were then diluted twenty times with deionised water 

AA determinations in carrots were performed using 

lyophilised samples because this is the procedure most fre-

quently described in literature. Carrots were washed, peeled, 

-

umbrand GMBH, Germany), ground in a mortar and stored 

were carried out. One gram of powdered carrot slices was 

homogenised using an Ultra-turrax high speed blender for 

then they were diluted in such a manner to give a solution 

-

and photodiode array detector (Waters 996). Eluent reser-

voirs were purged with helium. Separation was performed 

-

-

until light and distinct rose pink colour appears and persists 

volume indophenol solution used in titration of standard so-

-

ised daily with fresh prepared AA standard solution. Sample 

Prior to chromatographic analysis samples were extract-

ed with a mixture of MPA and acetic acid as recommended in 

-

oxidation of AA and that in the fruit examined no compounds 

are co-extracted that are capable of oxidising AA. 

10 15 20 25

Content of AA (mg/kg dry weight) 350 422 424 424

points. A linear relationship of peak area and concentration 

of AA over the mentioned concentration range was obtained, 

-

together with other parameters obtained for the calibration 

retention time was good. Day-to-day variations in retention 

time were found to be lees than 2.1% over a period of one 

month.

 AA.

Vita

min

y = ax+ b* r2 * Sa* Sb* LOD
(mg/L)

LOQ
(mg/L)

AA 0.9999 12336 1143 0.23 0.46

r2
a b standard deviation of the 

-

-

ries at different concentration levels were prepared by add-

ing known amounts of AA standard substance to different 

as the fraction of analyte added to a test sample prior to anal-

ysis as follows:
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Where CF is the concentration of analyte measured 

of analyte added (measured value, not detrmined by method) 

to 98% for carrot samples. 

m (added)a

µg

m (found)b

µg (%)

150 139 ± 4 93 ± 2

300 287 ± 7 96 ± 2

1200 1165 ± 53 97 ± 5

1200 1238 ±55 98 ± 4
a

b

Fu

-

metric method. Before applying the AOAC method all ex-

tracts were tested for the presence of reducing ions Fe(II), 

Cu(II) and Sn(II) using indicators methylene blue and indigo 

carmine. Products containing those ions give values in ex-

cess of their actual AA content so in such cases the AOAC 

method is not applicable due to overestimation of the AA 

content.  None of the extracts contained interfering substanc-

es and the titrimetric method was applied for the determi-

nation of AA.  Comparable results were obtained between 

method were found to be less than ± 7%.

AA (LC method)
method)

423 ± 5a 446 ± 2a

356 ± 3b 366 ± 2b

417 ± 6b 421 ± 3b

Mean ± standard deviation (n = 4)
a

b
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-

-

-

600 mg/kg dry weight. From literature it is known that the 

vitamin C content varies a lot even within-food type due to 

different reasons, such as genetic conditions, growing loca-

tion, climatic conditions, harvesting time, ripening degree 

and storage conditions.

 In contrast to other methods this method determined levels 

of ascorbic acid in its reduced state. We made no attempts 

to assess of dehydroascorbic acid (DHA). Experiments for 

determination of DHA are currently underway. 
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