
CHROMATOGRAPHIC 
DETERMINATION OF VITAMINS



LIQUID CHROMATOGRAPHY (LC)

The mobile phase is a liquid that is called the eluent.
The stationary phase can be a solid or a liquid.

Accordingly, there is
- Liquid-Solid Chromatography (adsorption chromatography)
- Liquid-Liquid Chromatography (partition chromatography)



Special techniques of partition LC

1. Reversed-phase (RP) chromatography
- The mobile phase is more polar than the stationary phase. 
(Usually: non-polar stationary phase and polar mobile phase).
- Optimal separation of non-polar or less polar components.
- The eluent strength increases with decreasing polarity.

2. Normal-phase (NP) chromatography
- The stationary phase is more polar than the mobile phase. 
- Ensures optimal separation of polar components.
- The eluent strength increases with increasing polarity.



Main parts of an HPLC (high performance liquid 
chromatography) system

- Eluent system
- Pump(s)
- Sample injection unit
- Column packed with the stationary phase
- Detector(s)
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A schematic diagram of an HPLC apparatus



An HPLC apparatus



Stationary phases in HPLC

Silica gel with chemically modified surface in order to attain 
the required polarity (various function groups are bonded to 
the silica through the hydroxyl groups), e. g. C18 group:

-Si-OH + X3Si-C18H37 → -Si-O-C18H37

Very low particle size (usually 5–10 µm) 
Appropriate porosity. Pore size (in Å = 10–10 m)



Stationary phases for RP-HPLC
C4 (Butyl, –C4H9)
C6 (Hexyl, –C6H11) 
C8 (Octyl, –C8H17)
C18 (Octadecyl, –C8H37)

Stationary phases for both RP- and normal-phase HPLC 
NH2 (Amino, Aminopropyl, –H2CH2CH2NH2)
CN (Cyano, Cyanopropyl, –CH2CH2CH2CN)
NO2 (Nitro, –NO2)



Eluents

Usually aqueous solutions are used containing also less polar 
organic solvent(s) (organic modifiers) in order to obtain the 
desired polarity.
As organic modifier most commonly methanol, acetonitrile or 
tetrahydrofuran are used (polarity decreases in this order). 

Eluent strength (elution capability) can be controlled by 
adjusting the composition (i. e. polarity) of the eluent mixture.



The most common detectors in HPLC

- UV/VIS detector
- Fluorescence detector (FL)
- Refractive Index detector (RI)



UV and visible absorbance detector

This is a sensitive detector for organic molecules that absorb light 
in the UV or visible range. 
The mobile phase from the column is passed through a small flow-
cell held in the radiation beam of a UV or visible light source.
The light source in UV is a deuterium lamp which emits radiation 
in the range of 190–390 nm.
A monochromator is used to give operation over this wavelength 
range, enabling selection of a single wavelength at one time.



GENERAL STEPS OF VITAMIN DETERMINATION

1. Extraction of vitamines from the matrix:
- A, D, E, K – organic solvent.
- Water soluble vitamins – water or buffer solution.
2. Cleaning of the extract.
3. Determination of vitamin content with analytical methods.

Difficult task (both extraction and analysis)!
- Low concentration.
- There is not any general method (diverse chemical structure).
- Lots of the analyzes are prone to oxidation (light, air…)



DETERMINATION OF CAROTENE AND XANTHOPHYLL 
CONTENT OF FOOD

1. Extraction (hexan – acetone or petroleum ether – acetone 
mixtures). In dark, room temperature, applying N2-atmosphere.
2. KOH solution in methanol + water
3. Evaporation of the extract, solvent change (petroleum ether).
4. Chromatographic separation on a column with aluminium oxide 
stationary phase. Elution of carotene and xanthophyll fractions.
5. Concentration determination with spectrophotometer (Lambert–
Beer law).



MEASUREMENT OF FAT-SOLUBLE VITAMINS WITH 
HPLC

Determination of A-vitamin (retinol) content

1. Hydrolysis in an alcaline environment → deliberation of 
retinol (in N2-atmosphere, in the presence of antioxidants: BHT, 
ascorbic acid).
2. Extraction  (with petroleum ether, in a separatory funnel).
3. Evaporation of the extract, solvent change (methanol).
4. Separation: RP-HPLC, detection: UV-Vis.



Determination of the D3-vitamin (cholecalciferol) content of 
vitamin supplements

1. Extraction (methanol). Sonication or shaking.
2. Filtration or/and centrifugation.
3. Evaporation of the extract, solvent change (according to 
mobile phase composition methanol – acetonitrile 1:4).
4. Separation with RP-HPLC, detection: UV-Vis.



Determination of the E-vitamin (tocopherol) content of 
vitamin supplements

1. Hydrolysis in an alcaline environment → deliberation of 
tocopheryl-acetate.
2. Acidification with hydrochloric acid.
3. Extraction (petroleum ether).
4. Evaporation of the extract, solvent change (methanol).
5. Separation with RP-HPLC, detection: UV-Vis.



MEASUREMENT OF WATER-SOLUBLE VITAMINS 
WITH HPLC

Determination of B1-vitamin (thiamine) content

1. Cold elimination of fat (hexane).
2. Dissolvation in hydrochloric acid solution (deliberation of 
thiamine from the enzymes).
3. Filtration.
4. Oxidation: thiamine → thiochrome.

5. Separation: RP-HPLC, detection: fluorescence detector.



Determination of C-vitamin (ascorbic acid) content

1. Titrimetric determination
- Extraction (oxalic acid solution)
- Filtration
- Titration (2,6-dichloro-phenol indophenol reagent)

2. Determination with HPLC
- Extraction (buffer (pH = 3)/methanol mixture)
- Filtration
- Separation with RP-HPLC


