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INTRODUCTION
Vitamins are critical compounds which are

essential for normal metabolism function. They are

naturally found in many foods but are also often

added to processed food products. Additionally,

vitamin supplements are a growing trend among

people whose diet is restricted. Vitamins are

categorised into two groups; water soluble and fat

soluble. The most common fat-soluble vitamin

supplements are Vitamin A (retinol), Vitamin A

Acetate (Retinol Acetate), Vitamin D2

(Ergocalciferol), Vitamin D3 (Cholecalciferol),

Vitamin E (dl-α-tocopherol), Vitamin E Acetate (dl-

α- tocopherol acetate) and Vitamin K1

(Phylloquinone).

SCION Instruments developed a qualitative

method for the simultaneous identification of

seven fat-soluble vitamins. As individual vitamins

are unstable, it is recommended for quantitative

analysis that each vitamin components is prepared

and analysed with individual analytical methods.

EXPERIMENTAL
A SCION 6000 HPLC with DAD was used with a C18

reverse phase column for the simultaneous

identification of seven target compounds. Utilising

the capability of the DAD to select multiple

wavelengths it was possible to identify all seven

target analytes over three different wavelengths.

Analytical standards were prepared with a range

from 0.01mg/L to 10mg/L for Vitamin A, 0.1mg/L

to 100mg/L for Vitamin A acetate, Vitamin D2,

Vitamin D3, and Vitamin K1 whilst the calibration

range of Vitamin E and Vitamin E acetate was

1mg/L to 1000mg/L. Standard dilutions were made

from stocks using methanol. Samples included a

Vitamin E enriched supplement and medicated eye

drops. All samples were prepared with a 1:10

methanol dilution before being passed through a

0.2µm filter. Analytical conditions for the HPLC-

DAD can be found in Table 1.

Conditions

Column C18 5µm x 4.6mm ID x 250mm 

Column Temp 40°C

Mobile Phase Acetonitrile: Methanol (60:40 v/v)

Flow Rate 1mL/min

Injection Vol 10µL

DAD 265nm, 280nm and 325nm

Table 1. Analytical conditions of the HPLC-DAD system

AN0061

RESULTS

Excellent linearity was observed throughout the

analysis with each individual calibration curve

exhibiting an R2 of 0.9999 or greater. Figures 1

and 2 highlight the calibration curves for Vitamin

A and Vitamin E.

Figure 1. Calibration curve of Vitamin A

Figure 2. Calibration curve of Vitamin E

As shown in the above figures, it is possible to

analyse a wide range of concentrations on the

SCION HPLC-DAD without compromising on

linearity. This eliminates the need for difficult

sample preparation or method adjustments.

Table 2 details the peak identifiers of the seven

fat-soluble vitamins analysed and the associated

peaks observed in the chromatogram (Figure 3).

Additionally, the varying wavelengths used for

detection is also listed.

Peak No. Vitamin Name Wavelength (nm)

1 Vitamin D2 265nm

2 Vitamin D3 265nm

3 Vitamin K1 265nm

4 Vitamin E 280nm

5 Vitamin E Acetate 280nm

6 Vitamin A 325nm

7 Vitamin A Acetate 325nm

Table 2. Vitamin name, detector wavelength and peak number



Figure 3. Chromatogram of analytical standard 

Figure 5. Absorbance spectrum comparison; Vitamin A (eye drop) 
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1. Vitamin A

2. Vitamin E Acetate

Figure 6. Absorbance spectrum comparison; Vitamin E Acetate 

(eye drop) 

Both the eye drop sample and supplement sample

were analysed with peak identification further

confirmed via absorbance spectrum comparisons

of both sample and standard. The ability for

spectrum comparisons is a vital part of the

Compass CDS software offering confidence in

results.

Figures 4-8 detail the chromatograms of both the

eye drop and supplement samples as well as

example absorbance spectrum comparison for

Vitamin A, Vitamin E Acetate and Vitamin E.

Figure 4. Chromatogram of eye drop sample  
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Figure 7. Chromatogram of supplement sample

Figure 8. Absorbance spectrum comparison; Vitamin E 

(supplement sample) 

As shown by the above figures, Vitamin A and

Vitamin E acetate were detection in the eye drop

sample whereas only Vitamin E was detected in

the supplement sample. Each identified sample

peak gave the same absorbance spectrum as that

in the analytical standard, giving confidence in the

confirmation of analytes.



CONCLUSION

Simultaneous identification of seven fat-

soluble vitamins was easily achieved using the

SCION HPLC with Diode Array Detection and

a reverse phase C18 column. A single method

utilising multiple wavelengths allowed

simultaneous identification of a wide

concentration range of vitamins. Compass

CDS software allows easy comparison of

absorbance spectra for confirmation in

identification.

SCION Instruments HQ SCION Instruments NL BV

Livingston Business Centre, Amundsenweg 22-24

Kirkton Road South, Livingston, 4462 GP, Goes

EH54 7FA, Scotland, UK. The Netherlands

Tel: +44 1506 300 200 Tel: +31 113 287600

sales-eu@scioninstruments.com sales-eu@scioninstruments.com

www.scioninstruments.com www.scioninstruments.com


