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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 Catalogue 
under the section entitled “International Standards Correspondence Index”, 
or by using the “Search” facility of the BSI Electronic Catalogue or of 
British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

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

— aid enquirers to understand the text;
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UK interests informed;

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

This document (EN 14333-2:2004) 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text or by endorsement, at the latest by April 2005, and conflicting national standards shall be withdrawn at the 
latest by April 2005. 

EN 14333 consists of the following parts, under the general title Non fatty foods – Determination of 
benzimidazole fungicides carbendazim, thiabendazole and benomyl (as carbendazim): 

 Part 1: HPLC method with solid phase extraction clean up; 

 Part 2: HPLC method with gel permeation chromatography clean up; 

 Part 3: HPLC method with liquid/liquid-partition clean up. 

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

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

This document specifies a high performance liquid chromatographic method for the determination of the 
benzimidazole fungicides carbendazim and thiabendazole in fruits, vegetables and processed products. 

When benomyl is present, it is completely degraded to carbendazim and is also determined as carbendazim. 
Thiophanate-methyl is partly decomposed and therefore not quantitatively determined. 

The method has been validated for carbendazim and thiabendazole in an interlaboratory test with 
homogenates of apples, French beans, mushrooms, lemons and fruit based infant food. 

2 Principle 

The sample is homogenized with ethyl acetate, sodium hydroxide solution and anhydrous sodium sulfate and 
the homogenate is filtered. An aliquot portion of the ethyl acetate extract is cleaned up by gel permeation 
chromatography (GPC) on a polystyrene gel using a cyclohexane/ethyl acetate mixture for elution. In the GPC 
eluate, carbendazim and thiabendazole are determined by high performance liquid chromatography (HPLC) 
on a normal phase column and with UV or UV and fluorescence detectors. 

3 Reagents 

3.1 General 

Unless otherwise specified, use reagents of recognized analytical grade, preferably for HPLC and pesticide 
residue analysis, and only distilled or demineralized water. 

3.2 Safety aspects associated with reagents 

Vapours from some volatile solvents are toxic. Several of these solvents are readily absorbed through skin. 
Use an effective fume hood to remove vapours of these solvents as they are set free. Carbendazim and 
thiabendazole are toxic; avoid contact with skin and eyes. 

3.3 Ethyl acetate 

3.4 Cyclohexane 

3.5 Sodium sulfate, anhydrous 

3.6 Sodium hydroxide solution, mass concentration ρ (NaOH) = 26 g/100 ml 

3.7 Diluted sodium hydroxide solution, ρ (NaOH) = 2,6 g/100 ml 

3.8 GPC eluting mixture: Cyclohexane (3.4) / ethyl acetate (3.3) 1 + 1 (V/V) 

3.9 Solvent mixture: dilute 5 ml ethyl acetate (3.3) with cyclohexane (3.4) to 100 ml 

3.10 Mobile phase A for HPLC: Cyclohexane (3.4) 

3.11 Mobile phase B for HPLC: Cyclohexane (3.4) / isopropanol / methanol 85 + 15 + 5 (V/V/V) 

To 250 ml of this mixture, add one drop of ammonia solution (25 g/100 g). Prior to use, filter the mixture 
through a membrane filter (4.7). 
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