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National foreword
This British Standard is the official English language version of 
EN 14131:2003.

The UK participation in its preparation was entrusted to Technical Committee  
AW/-/3, Horizontal analysis, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Standards 
Catalogue under the section entitled “International Standards Correspondence 
Index”, or by using the “Find” facility of the BSI Standards Electronic 
Catalogue.
A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests 
informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 19 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Full document details: BS EN 14131:2003

http://www.avadocuments.com/doc/bs-en-14131-2003
http://www.avadocuments.com/doc/bs-en-14131-2003


EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 14131

June 2003

ICS 07.100.30

English version

Foodstuffs - Determination of folate by microbiological assay

Produits alimentaires - Détermination des folates par essai
microbiologique

Lebensmittel - Mikrobiologische Bestimmung von Folat

This European Standard was approved by CEN on 21 April 2003.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United
Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2003 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 14131:2003 E

Full document details: BS EN 14131:2003

http://dx.doi.org/10.3403/02827040U
http://www.avadocuments.com/doc/bs-en-14131-2003
http://www.avadocuments.com/doc/bs-en-14131-2003


EN 14131:2003 (E)

2

Contents

page

Foreword............................................................................................................................................................. 3

1 Scope ..................................................................................................................................................... 3

2 Normative references ........................................................................................................................... 3

3 Principle ................................................................................................................................................. 3

4 Reagents ................................................................................................................................................ 4

5 Apparatus .............................................................................................................................................. 8

6 Procedure .............................................................................................................................................. 9

7 Calculation........................................................................................................................................... 13

8 Precision .............................................................................................................................................. 14

9 Test report ........................................................................................................................................... 14

Annex A (informative)  Optional enzyme treatment ....................................................................................... 16

Annex B (informative)  Results of interlaboratory tests ................................................................................ 19

Bibliography ..................................................................................................................................................... 20

Full document details: BS EN 14131:2003

http://www.avadocuments.com/doc/bs-en-14131-2003
http://www.avadocuments.com/doc/bs-en-14131-2003


EN 14131:2003 (E)

3

Foreword

This document (EN 14131:2003) 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 2003, and conflicting national standards shall be withdrawn
at the latest by December 2003.

Annexes A and B are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands,
Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and the United Kingdom.

1 Scope

This European Standard specifies a microbiological method for the determination of the total folate content of
foodstuffs by turbidimetric detection of the growth of the microorganism Lactobacillus casei, subsp.
rhamnosus (ATCC 7469).

The method allows for the determination of folates in foodstuffs, including naturally occurring folates and
added folic acid (pteroylglutamic acid).

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies (including amendments).

EN ISO 3696, Water for analytical laboratory use — Specifications and test methods (ISO 3696:1987).

3 Principle
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treatment may be used to further digest the food matrix. Naturally occurring folylpolyglutamates are

��������� ���
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�������� ���  �!�"#�#$ [1] to folylmono- or folyldi-glutamates.

Extracted folates are diluted with basal medium containing all required growth nutrients except folate. The
growth response of Lactobacillus casei, subsp. rhamnosus (ATCC 7469) to extracted folates is followed
turbidimetrically and is compared to the growth response to calibrant solutions with known concentration.

The method allows for the optional use of a semi-automated liquid-handling system and of a microplate or test
tubes for incubation of the microorganism.
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4 Reagents

4.1 General

During analysis, unless otherwise stated, use only reagents of recognised analytical grade and water of at
least grade 1 as defined in EN ISO 3696. The water used for reagent preparation shall be glass distilled.

4.2 Solvents and chemicals

4.2.1 Glycerol, w(C3H8O3) = 80 %

Mix 120 ml of glycerol with 30 ml of glass-distilled water.

4.2.2 1-Octanol, C8H18O

4.2.3 Toluene, C7H8

4.2.4 2-Mercaptoethanol, c(C2H6OS) = 0,1 mol/l

Add 70 µl of 2-mercaptoethanol to 10 ml of water.

4.2.5 Sodium ascorbate, C6H7O6Na

Sodium ascorbate is used as a reagent in several solutions specified in this draft standard. Ascorbic acid may
equally well be used, but procedures for pH adjustment may need to be modified.

4.2.6 Hydrochloric acid, c(HCl) = 1 mol/l

4.2.7 Sodium hydroxide, w(NaOH) = 40 %

Dissolve 400 g of sodium hydroxide in water and dilute to 1 l.

4.2.8 Ammonium sulfate, H8N2O4S

4.2.9 Sodium phosphate, monobasic, anhydrous, NaH2PO4

The amounts of monobasic sodium phosphate used for buffer preparation (4.3) have been calculated for the
anhydrous substance. The mono- or dihydrated substance may also be used, with the procedures adjusted
accordingly.

4.2.10 2-(N-Cyclohexylamino)ethanesulfonic acid (CHES), C8H17NO3S

4.2.11 N-(2-Hydroxyethyl)piperazine-N’-(2-ethanesulfonic acid) (HEPES), C8H18N2O4S

4.2.12 Carbon powder, acid-washed

4.2.13 Saline, sterile

Dissolve 9 g of sodium chloride in 1000 ml of water. Dispense 10-ml portions into 20 mm x 150-mm test tubes.
Cap tubes and heat at + 121 °C for 15 min. Cool and store refrigerated.
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4.2.14 Folic acid-free basal medium solution, double strength

For each 100 ml needed, suspend the recommended amount of basal medium (Bacto Folic Acid Casei
Medium or equivalent1)) in 100 ml of glass-distilled water. Add 0,050 g of sodium ascorbate (4.2.5) and heat to
boiling for 1 min to 2 min. Allow cooling to room temperature and adjust pH to 6,1 ± 0,1.

4.2.15 Folic acid standard substance

Folic acid can be obtained from various suppliers and may contain up to 8 % water. The purity of the folic acid
standard may vary and it is therefore necessary to determine the concentration of the calibration solution by
UV absorption measurement (see procedure for standardisation in 6.4.2).

4.3 Buffers

4.3.1 Phosphate buffer, pH 5,0 (c = 0,002 mol/l)

Dissolve 0,24 g of sodium phosphate, monobasic (4.2.9) in 900 ml of water. Adjust pH to 5,0 ± 0,1 with
sodium hydroxide (4.2.7) and dilute to 1000 ml with water.

4.3.2 Phosphate buffer, pH 7,0 (c = 0,1 mol/l)

Dissolve 12,0 g of sodium phosphate, monobasic (4.2.9) in 900 ml of water. Adjust pH to 7,0 ± 0,1 with
sodium hydroxide (4.2.7) and dilute to 1000 ml with water.

4.3.3 Phosphate buffer, pH 5,0 (c = 0,1 mol/l) with 2-mercaptoethanol (c = 10 mmol/l)

Dissolve 12,0 g of sodium phosphate, monobasic (4.2.9) in 900 ml of water. Adjust pH to 5,0 ± 0,1, add
0,70 ml of 2-mercaptoethanol (4.2.4) and dilute to 1000 ml with water.

4.3.4 Phosphate buffer, pH 4,5 (c = 0,1 mol/l) with ascorbate (1 %)

Dissolve 12,0 g of sodium phosphate, monobasic (4.2.9) and 10 g of sodium ascorbate (4.2.5) in 900 ml of
water. Adjust pH to 4,5 ± 0,1 with sodium hydroxide (4.2.7) and dilute to 1000 ml with water. Prepare fresh on
day of use.

4.3.5 Phosphate buffer, pH 6,1 (c = 0,1 mol/l) with ascorbate (1 %)

Dissolve 12,0 g of sodium phosphate, monobasic (4.2.9) and 10 g of sodium ascorbate (4.2.5) in 900 ml of
water. Adjust pH to 6,1 ± 0,1 with sodium hydroxide (4.2.7) and dilute to 1000 ml with water. Prepare fresh on
day of use.

4.3.6 Phosphate buffer, pH 7,8 (c = 0,1 mol/l) with ascorbate (1 %)

Dissolve 12,0 g of sodium phosphate, monobasic (4.2.9) and 10 g of sodium ascorbate (4.2.5) in 900 ml of
water. Adjust pH to 7,8 ± 0,1 with sodium hydroxide (4.2.7) and dilute to 1000 ml with water. Prepare fresh on
day of use.

                                                     

1) Bacto Folic Acid Casei Medium is the trade name of a product supplied by Difco. This information 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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