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Foreword 

This document (EN 14122:2014) has been prepared by Technical Committee CEN/TC 275 “Food analysis - 
Horizontal methods”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical text or 
by endorsement, at the latest by December 2014 and conflicting national standards shall be withdrawn at the latest 
by December 2014. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. 
CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 14122:2003. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

WARNING — The use of this European Standard can involve hazardous materials, operations and 
equipment. This European Standard does not purport to address all the safety problems associated with 
its use. It is the responsibility of the user of this European Standard to establish appropriate safety and 
health practices and determine the applicability of regulatory limitations prior to use. 
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1 Scope 

This European Standard specifies a method for the determination of vitamin B1 in food by high performance liquid 
chromatography (HPLC) with enzymatic treatment and pre- or post-column derivatization. This method has been 
validated in two interlaboratory studies. The first study was for the analysis of samples of whole meal flour, milk 
powder/spray dried milk, freeze-dried mixed vegetables and freeze-dried pig's liver ranging from 0,295 mg/100 g to 
0,807 mg/100 g. The second study was for the analysis of samples of tube feeding solution, baby food with 
vegetables, powdered milk, meal with fruits, yeast, cereal, chocolate powder and food supplement ranging from 
0,11 mg/100 g to 486 mg/100 g. Vitamin B1 is the mass fraction of total thiamin including its phosphorylated 
derivatives. 

For further information on the validation, see Clause 8 and Annex B. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are indispensable for 
its application. For dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies. 

EN ISO 3696, Water for analytical laboratory use - Specification and test methods (ISO 3696) 

3 Principle 

Thiamin is extracted from food after acid hydrolysis followed by dephosphorylation using an enzymatic treatment 
and quantified by HPLC with pre- or post-column derivatization to thiochrome. An external standard is used for 
quantification. For further information see [1] to [7]. 

4 Reagents 

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and water of at least 
grade 1 according to EN ISO 3696, or double distilled water. 

4.1 Methanol, mass fraction w(CH3OH) ≥ 99,8 %, HPLC grade. 

4.2 Acetic acid solution, substance concentration c(CH3COOH) = 0,02 mol/l. 

4.3 Isobutanol, w(C4H10O) ≥ 98 %. 

4.4 Sodium dihydrogen phosphate, w(NaH2PO4) ≥ 99,8 %. 

4.5 Hydrochloric acid solution, w(HCl) = 36 %. 

4.6 Hydrochloric acid solution, c(HCl) = 0,1 mol/l. 

4.7 Sulfuric acid solution, c(H2SO4) = 0,05 mol/l. 

4.8 Sodium hydroxide, w(NaOH) ≥ 99 %. 

4.9 Sodium hydroxide solution, mass concentration ρ(NaOH) = 150 g/l. 

4.10 Sodium hydroxide solution, ρ(NaOH) = 200 g/l. 
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4.11 Potassium hexacyanoferrate III, w{K3[Fe(CN)6]} ≥ 99 %. 

4.12 Potassium hexacyanoferrate III solution, ρ{K3[Fe(CN)6]} = 10 g/l. 

4.13 Alkaline potassium hexacyanoferrate III solution (pre-column derivatization), ρ{K3[Fe(CN)6]} = 0,4 g/l. 

Dilute 2,0 ml of the potassium hexacyanoferrate III solution (4.12) to 50 ml with sodium hydroxide solution (4.9). 
Prepare fresh each day of analysis. 

4.14 Alkaline potassium hexacyanoferrate III solution (post-column derivatization), ρ{K3[Fe(CN)6]} = 0,5 g/l. 

Dilute 2,5 ml of the potassium hexacyanoferrate III solution (4.12) to 50 ml with sodium hydroxide solution (4.10). 

4.15 Enzyme or enzyme mixture, with the ability to liberate vitamin B1 from foods as free thiamin. 

NOTE 1 For the precision data in Table B.1, Taka-Diastase from Pfaltz and Bauer1) has been used. For the precision data in 
Table B.2 and Table B.3 an enzyme mixture of β-amylase from barley and Taka-Diastase from Serva1) have been used. 

NOTE 2 If incomplete dephosphorylation occurs, this can be solved by the separate quantification of TMP (Thiamin Mono 
Phosphate), see [7]. 

4.16 Sodium acetate solution, c(CH3COONa · 3H2O) = 2,5 mol/l. 

4.17 Sodium acetate solution, c(CH3COONa · 3H2O) = 0,5 mol/l. 

4.18 HPLC mobile phases 

Examples of appropriate mixtures with volume fractions of e.g. 10 % to 50 % methanol (4.1) in water or using 
phosphate or acetate buffer are given in Annex A and Annex C. The possibility of using ion pairing agents is also 
given. 

4.19 Phosphate buffer (pH = 3,5), c(KH2PO4) = 9,0 mmol/l. 

4.20 Tetraethylammoniumchloride, w(C8H20NCl) ≥ 98 %. 

4.21 Sodium heptanesulfonate, w(C7H15NaO3S) ≥ 98 %. 

4.22 Acetate buffer (pH = 4,0), c(CH3COOH) = 50 mmol/l. 

4.23 Standard substances 

4.23.1 Thiamin chloride hydrochloride, w(C12H17ClN4OS · HCl) ≥ 99 %. 

For external calibration, see 6.3. 

4.23.2 Thiamin monophosphate chloride, w(C12H17ClN4O4PS) ≥ 98 %. 

For check of enzymes, see 6.2.2. 

4.23.3 Thiamin pyrophosphate chloride (cocarboxylase), w(C12H19ClN4O7P2S) ≥ 98 %. 

                                                      

1) The information of the suppliers of Taka-Diastase, Pfaltz & Bauer, Waterbury, CT 06708, USA (No T00040), 
and Serva is given for the convenience of users of this European standard and does not constitute an endorsement 
by CEN of the product named. Equivalent products may be used if they can be shown to lead to the same results. 
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For check of enzymes, see 6.2.2. 

4.24 Stock solutions 

4.24.1 Thiamin chloride hydrochloride stock solution, ρ(C12H17ClN4OS · HCl) ≈ 0,1 mg/ml. 

Dissolve an accurately weighed amount of the thiamin chloride hydrochloride standard substance (4.23.1) in a 
defined volume of an appropriate solvent, for example 10 mg of vitamin B1 standard substance in 100 ml of 
hydrochloric acid solution (4.6). This solution can be stored for four weeks at + 4 °C. 

4.24.2 Thiamin monophosphate stock solution, ρ(C12H17ClN4O4PS) ≈ 0,1 mg/ml. 

Dissolve an accurately weighed amount of the thiamin monophosphate chloride (4.23.2) in a defined volume of an 
appropriate solvent, for example 10 mg of thiamin monophosphate chloride in 100 ml of hydrochloric acid solution 
(4.6). This solution can be stored for four weeks at - 20 °C. 

4.24.3 Thiamin pyrophosphate stock solution, ρ(C12H19ClN4O7P2S) ≈ 0,1 mg/ml. 

Dissolve an accurately weighed amount of the thiamin pyrophosphate chloride (4.23.3) in a defined volume of an 
appropriate solvent, for example 10 mg of the thiamin pyrophosphate chloride in 100 ml of hydrochloric acid 
solution (4.6). 

4.24.4 Concentration tests - thiamin chloride hydrochloride 

Dilute 10 ml of the thiamin chloride hydrochloride solution (4.24.1) with hydrochloric acid solution (4.6) in a 100 ml 
volumetric flask to the mark. Measure the absorbance of this solution at the maximum of about 247 nm (A247) in a 
1 cm cell against hydrochloric solution (4.6) in the reference cell using an UV spectrometer (5.1). Calculate the 
mass concentration, ρ, in microgram per millilitre thiamin chloride hydrochloride solution (4.24.1) using Formula (1): 

ε
ρ

0001247 ⋅⋅
=

MA

 (1) 

where 

ε is the molar absorption coefficient of thiamin chloride hydrochloride at the maximum wavelength 
of about 247 nm. The value is 14 200 l · mol−1 · cm−1. This value is calculated from the extinction 
coefficient, 1%

1cmE  = 421, in 0,1 mol/l HCl [8][7] and the molar mass, M = 337,21. The value is 
given with four significant figures; 

M is the molar mass, in grams per mol. The value is 337,21; 

A247 is the absorption value of the thiamin chloride hydrochloride solution. 

4.25 Standard solutions 

4.25.1 Thiamin chloride hydrochloride standard solution, ρ(C12H17ClN4OS · HCl) ≈ 1 μg/ml to 10 μg/ml. 

Pipette 1 ml to 10 ml of the thiamin chloride hydrochloride solution (4.24.1) into a 100 ml volumetric flask and dilute 
to the mark with the appropriate solvent, e.g. hydrochloric acid solution (4.6). This solution can be stored at 4 °C in 
the dark for 1 month. 

4.25.2 Thiamin monophosphate standard solution, ρ(C12H17ClN4O4PS) ≈ 1 μg/ml to 10 μg/ml. 

Pipette 1 ml to 10 ml of the thiamin monophosphate solution (4.24.2) into a 100 ml volumetric flask and dilute to the 
mark with the appropriate solvent, e.g. hydrochloric acid solution (4.6). This solution can be stored at 4 °C in the 
dark for 1 month. 
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