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BT N 9253 

Draft BT C71/2013 

 

TECHNICAL BOARD 

CEN/BT by correspondence         

For vote Issue date: 2013-06-12 

Simultaneous circulation to CENELEC/BT    Deadline: 2013-09-10 

SUBJECT 

Creation of a new Project Committee 'Food hygiene — Commercial dishwashing 
— Hygiene requirements, testing' 

 

BACKGROUND 

In May 2013 DIN submitted a Form A (Annex 1 to BT N 9253) to CCMC proposing the creation 
of a new Project Committee on 'Food hygiene — Commercial dishwashing — Hygiene 
requirements, testing'. The aim of the new Committee would be to develop a European 
Standard specifying hygiene requirements relating to construction and operation of commercial 
dishwashers of a wide variety of designs, in particular instructions for their hygienic and proper 
operation as well as for cleaning and disinfection of wash ware and for care and maintenance of 
the machinery.   

Furthermore, the proposed Project Committee would address methods for testing hygienic 
operation and principles for proper spatial and functional arrangements within the kitchen area 
and for proper and hygienic organisation of the wash ware. This proposed European Standard 
would apply to commercial dishwashers for cleaning wash ware used in contact with food, such 
as e.g. crockery, glassware, cutlery and similar articles. 

The Proposed Project Committee intends to develop the following European Standard:  

 EN XXX 'Food hygiene — Commercial dishwashing — Hygiene requirements, testing' 

Currently there are no European Standards specifying technical requirements for hygienic and 
proper operation, cleaning, disinfection of wash ware or for care and maintenance of the 
machinery. In 2012 DIN published a German specification DIN SPEC 10534:2012-08 ‘Food 
hygiene - Commercial dishwashing — Hygiene requirements, testing’ (Annex 2 to BT N 9253). 
This specification deals mainly with test procedures for the determination of the hygienic 
conditions and the proper operation in the field of commercial dishwashing. 

Upon reception of the Form A, CCMC informed the Chairman and the Secretary of 
CENELEC/TC 61 'Safety of household and similar electrical appliances' about the proposal and 
received no comments.  CENELEC/TC 61 will continue to be informed about the progress of 
work if this proposed new Project Committee is created. Additionally, the Chairman of CEN/TC 
153 'Machinery intended for use with foodstuffs and feed' of which the Secretariat is held by DIN 
was consulted during the preparation of the Form A and confirmed that the proposed work does 
not fall within its scope. However, the new PC, if created, will keep CEN/TC 153 informed about 
the developments of standardization work. 
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BT Members are requested to state explicitly, by means of the commenting field provided in 
the BT-balloting tool, whether or not they are committed to participate in the work. 

By Resolution BT C75/2009, BT approved that both of following criteria are to be met for 
acceptance of this proposal: 

 A two-thirds majority of the votes cast (abstentions not counted) are in favour of the 
proposal; 

 5 (or more) Members express commitment to participate. 
 

PROPOSAL(S) 

BT, 
 

 having considered the proposal for new work (Form A) submitted by DIN as included in 
BT N 9253; 

 having considered the German Specification DIN SPEC 10534:2012-08 ‘Food hygiene - 
Commercial dishwashing — Hygiene requirements, testing’ (Annex 2 to BT N 9253); 

 considering that the following members have expressed commitment to participate: 

 
                       o members 
 

 decides, 
 

- to create a new Project Committee, CEN/TC xxx  ‘Project Committee - Food hygiene — 
Commercial dishwashing — Hygiene requirements, testing’ in order to prepare a 
European Standard on hygiene requirements relating to construction and operation of 
commercial dishwashers of a wide variety of designs, instructions for their hygienic and 
proper operation in particular as well as for cleaning and disinfection of wash ware and 
for care and maintenance of the machinery; 

- to ask the new CEN/TC xxx to submit its programme of work to BT for approval by <BT 
C approval date plus 6 months>; 

- to allocate the secretariat to DIN; 

- to ask CEN/TC XXX Secretariat to take the necessary steps to keep CEN/TC 153 
'Machinery intended for use with foodstuffs and feed' and CENELEC/TC 61 'Safety of 
household and similar electrical appliances' informed about the developments of 
standardization work. 

This decision is applicable as from: <result release date> 

2013-06-10 – KKR 

 



 
FORM A 
 
Proposal for 
a new project 
 
 

 

Title of project (shortened):  

Commercial dishw ashing 

CEN/TC: CEN/PC to be created  

Other: …………………………………………. 

(if applicable) 

 
Name and address of the proposing organisation:  
DIN Deutsches Institut für Normung e. V. 
Burggrafenstraße 6  
10787 Berlin 
Germany 
Telephone No. :   +49 30 2601 0................................................. Date : ....2013-05-30 

Information to be supplied by the proposer of the new project 

1 Title (in full) 
Food hygiene — Commercial dishw ashing — Hygiene requirements, test ing  
 
The title should be unambiguous and as concise as possible. Where the proposal is for a new work item, the title 
should specify the subject to be covered and type of standard, e.g. terminology, method of test, performance 
requirements, etc. 

2 Scope 
Standardization of hygiene requirements relating to the construction and operation of commercial 
dishwashers of a wide variety of designs and in particular instructions for their hygienic and proper 
operation, for cleaning and disinfection of wash ware and for care and maintenance of the machinery. 
Furthermore methods for testing hygienic operation and also principles for proper spatial and functional 
arrangements within the kitchen area and for proper and hygienic organisation of the wash ware cycle will 
be addressed.  
This standard applies to commercial dishwashers for cleaning wash ware that is used in contact with food, 
such as e. g. crockery, glassware, cutlery and similar articles. 
Commercial dishwashers are used in kitchens e.g. in restaurants, canteens and hospitals and in 
commercial enterprises such as e.g. bakeries, butcher's shops etc. Domestic dishwashers and washer 
disinfector for the treatment of medical devices are excluded from the scope of this standard. 
The scope should define precisely the field of application.  Where the new project relates to a new activity or a range of 
standards, the scope should begin with 'Standardisation of...' or 'Standardisation in the field of ...' 

3 Justification and purpose 
Why is standardisation needed? Explain the economic, commercial/industrial, safety, consumer protection 
or other benefits of the proposal. If necessary, continue on a separate sheet. 
Insufficient ware washing could lead to hygienic problems for instance the contamination of foodstuffs by 
microorganisms. In order to avoid any risk w hich could affect the health of the consumers by materials 
intended to come into direct contact with foodstuffs commercial dishw ashing has to comply w ith 
hygienic requirements. Concerning commercial dishw ashing the statutory requirements, in part icular 
the regulat ion (EC) No 852/2004 [1] besides further applicable hygiene provisions shall be conformed 
to. To meet these requirements it  is of utmost importance to specify the technical precondit ions for 
the hygienic and proper operation, for cleaning and disinfection of wash ware and for care and maintenance 
of the machinery as well as methods for testing hygienic operation and principles for proper spatial and 
functional arrangements within the kitchen area and for proper and hygienic organisation of the wash ware 
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cycle. With regard to the hygienic risks which could occur for the consumers it is essential that harmonized 
methods are available for the testing of the dishwashing result. On the basis of collaborative studies 
performed by authorit ies of food inspection, laboratories on food hygiene, producers of dishw ashing 
machines and producers of chemicals for dishw ashing machines in laboratories and in pract ice the 
German specif icat ion DIN SPEC 10534:2012-08 " Food hygiene - Commercial dishw ashing — Hygiene 
requirements, test ing"  w as drafted. This specif icat ion deals mainly w ith test procedures for the 
determination of the hygienic condit ions and the proper operat ion in the f ield of commercial 
dishw ashing. 

CEN/TC 153 is not the appropriate committee for w orking on this project as it  deals w ith safety 
requirements and hygienic design rather than w ith methods to check the funct ional eff iciency. 

In view  of the European hygiene legislat ion it  is of utmost importance for the industry as w ell as for 
other stakeholders that commercial dishw ashing can be performed on the basis of a European 
standard.  
 
[1] Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April 2004 on the 
hygiene of foodstuffs. OJ L 139, 30.4.2004, p. 1–54 
 

4 Is the standard required as a reference document for use in an EU Directive? 
 YES  NO x 
 (This question should only be answered when the European Commission is responsible for the proposal) 
 
4.1  What Directorate General is responsible?  Give details. 
   ............................................................................................................................ 
 
4.2  If so, what is (are) the specific aim(s) of the Directive e.g.? 

 YES NO  YES NO 

Abolition of barriers      Health      

What barriers to trade can be identified ?    Safety      

Do they hamper :    Environment      

Commerce      Other aims      

Production      (please specify) 

Exchange of services       .......................................... 

Free circulation of goods       ........................................... 

5 Is the proposed standard likely to be suitable for certification purposes? 
 YES x NO  

6 Priority category 
 Please indicate to which, if any, of the following categories the project belongs : 
 

Category A : Subject of mandates from the Commission of the EU and/or EFTA for tasks  
 requested by these two organizations for rapid completion 

Category B :  Drafts relating to the harmonized application of ISO standards  

Category C :  Existing or new subjects for which CEN offers an acceptance  x
 procedure for drafts established by European professional standardizing bodies  
 having safeguard of constitution and effectiveness comparable with that of a  
 CEN technical committee and where no ISO work already exists 

An explanation should be provided by the originator of any proposal for a new project which does not fall within the 
priorities defined here. 



7 Programme of work 

7.1 What are the objectives of the project? 
 YES NO  YES NO 
Safety, health, protection of the   x   Variety control      x 
environment, energy conservation 
   Others (specify)     x   
Interface, interchangeability     x Food hygiene............................ 
   .......................................................  
Performance, function, quality   x   

7.2 Which of the following aspects are to be standardised? 

  YES NO   YES NO 
1) Terminology   x   3) Marketing, labelling,       x 
 Symbols/Signs Designation     x  packaging, transport 

2) Characteristics :    4) Sampling    x   
 Dimensions      
 Mechanical   x   5) Methods of test    x   
 Chemical   x   
 Acoustical      6) Performance     x   
 Thermal   x    requirements 
 Electrical*      
 Other physical      7) Others    x   
 Non-physical, i.e. logical       (Please specify) Hygiene requirements 

* Necessary contact with CENELEC 

7.3  What is your estimation of the time needed for the technical project t 0 +  12 months 
  up to the completion of the draft EN for the CEN enquiry? 

7.4  What is the proposed deadline for submission of the draft EN to. t 0 +  28 months 
  the CEN formal vote? 

7.5  What is the latest date by which the standard should be published? t 0 +  36 months 
 

8 Standards or other documents on which it is intended to base the European Standard 
8.1 List of standards or other documents (please give titles, reference and date) 
DIN SPEC 10534: 2012-08 Food hygiene — Commercial dishwashing — Hygiene requirements, testing 
(see Annex 1)....................................................................................................................................... 

8.2 Is there an existing International Standard?   YES   NO x 

 If 'YES', 
 a) give details :  ..................................................................................................................……….. 
 ........................................................................................................................................................... 

 b) is it suitable for harmonisation?      YES   NO  

 If 'NO', give reasons : 
 ......................................................................................................…………………............................ 
 ........................................................................................................................................................... 

 



8.3 Is any aspect detailed in 7.2 already referred to in existing :  

  YES NO   YES NO 
1) International Standards*     x 3) Other specifications or     x 
       requirements* 
2) National Standards*    x    4) Not known       

* If 'YES', please identify on a separate sheet.  
see Annex 2  

8.4 Is any requirement included in the documents, and detailed in 7.2 considered to be of outstanding 
importance by the originator?   YES    NO x 

 If 'YES', give details  ......................................................................................................... 
 ............................................................................................................................................ 

9 Are there any documents in the same field whose requirements must be taken into 
 account during the technical work?  YES  NO  Not Known x 
 If 'YES', give brief details : ............................................................................................... 
 .......................................................................................................................................... 

10 Will liaison with outside bodies be necessary? YES  NO x 
 If 'YES', please give brief details : . .............................................................................................. 
 ........................................................................................................................................... 

11 Is there any existing national legislation which may be relevant to CEN Work in this area? 
 YES   NO    Not Known  x 
 Please specify such legislation and give details : ........................................................................... 
 ........................................................................................................................................................ 
 ........................................................................................................................................................ 

12 Is any aspect governed by the requirements of inspection bodies? 
 YES   NO     Not Known  x 
 Please give brief details : 
....................................….................................................................................. 
 ....................................................................................................................................................... 

13 Would any aspect conflict with known patented items?    YES   NO  x 
 (ISO Directives, Part 2 and CEN/CENELEC Guide n°8 refers) 
 If 'YES', please provide full information on a separate sheet. 

14 Participation in work 
              YES NO 
14.1 Is the proposer prepared to participate diligently in the work?       x   

14.2  Is the proposer, if a CEN member, prepared to undertake the    x   
 Secretariat duties if a new CEN/TC is necessary?  

14.3  Is the proposer prepared to undertake the preparatory work      x   
 required for a new work item? 

15 Documentation 
 All documentation previously referred to should accompany this proposal and be listed below. 
 Are any of the attached documents to be circulated to CEN members with the proposal? 
 YES x NO              (draft standard enclosed) 



 Please send an electronic copy of these document(s) together with the proposal to CCMC.  

Signed :  

 

Date : 2013-05-30      

Name :   Anja Berndt Position : German BT Member 
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Foreword 

A DIN SPEC according to the prestandard ("Vornorm") procedure is the outcome of standards work which is 
not yet being published as a standard by DIN because there are certain reservations regarding the content or 
because it has been drawn up according to a procedure which differs from that of a standard. 

No draft of the present DIN SPEC has been published. 

You are kindly requested to submit your views on this DIN SPEC 

— preferably in the form of a table sent as a file via e-mail to NAL@din.de. (The template for this table is 
available on the Internet at http://www.din.de/stellungnahme); 

— or on paper to the Food and Agricultural Products Standards Committee at DIN, Deutsches Institut für 
Normung e. V., Burggrafenstraße 6, 10787 Berlin. 

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

This document has been prepared as part of a standardization proposal from VGG (German Association of 
Commercial Warewasher Manufacturers) by the Working Group NA 057-02-01-08 AK "Hygiene requirements 
for the mechanical cleaning of materials and utensils which come into contact with foodstuffs" in the Food and 
Agricultural Products Standards Committee (NAL). The document is initially being published as a prestandard. 
At the same time, the document is being submitted to the European Committee for Standardization (CEN) as 
a proposal for a European standard. 



1 Scope 

This prestandard specifies hygiene requirements relating to the design, construction and operation of 
commercial warewashes of a wide variety of designs and in particular provides information on their hygienic 
and proper operation, on cleaning and disinfection of wash ware and on care and maintenance of the 
machinery. It describes the methods for testing hygienic operation. It also specifies principles for proper 
spatial and functional arrangements within the kitchen area and for proper and hygienic organisation of the 
wash ware cycle.  

This prestandard applies to commercial warewashers for cleaning wash ware that is used in contact with food, 
such as e.g. crockery, glassware, cutlery, reusable boxes and similar articles. 

Commercial warewashers (see clause 3.3) are used in kitchens e.g. in restaurants, canteens and hospitals 
and in commercial enterprises such as e.g. bakeries, butcher's shops, etc.. Domestic warewashers and 
washer disinfector for the treatment of medical devices as defined by the German Medical Devices Act (MPG) 
[1] are excluded from the scope of this prestandard. 

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 1276, Chemical disinfectants and antiseptics — Quantitative suspension test for the evaluation of 
bactericidal activity of chemical disinfectants and antiseptics used in food, industrial, domestic and institutional 
areas - Test method and requirements (phase 2, step 1) 

EN 10088-3, Stainless steels — Part 3: Technical delivery conditions for semi-finished products, bars, rods, 
wire, sections and bright products of corrosion resisting steels for general purposes 

ISO 18593, Microbiology of food and animal feeding stuffs — Horizontal methods for sampling techniques 
from surfaces using contact plates and swabs 

ISO 3819, Laboratory glassware — Beaker 

ISO 3591:1977, Sensory analysis — Apparatus — Wine-tasting glass 

Directive 1999/45/EC of the European Parliament and of the Council of 31 May 1999 concerning the 
approximation of the laws, regulations and administrative provisions of the Member States relating to the 
classification, packaging and labelling of dangerous preparations, EU Official Journal 1999 L 200, pp. 1-68, as 
currently amended 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply: 

3.1 
wash ware 
materials and utensils that come into contact with foodstuffs and re-usable crates/containers which are 
cleaned in a commercial warewasher 

NOTE Examples of wash ware are crockery, cutlery, kitchen equipment, glasses, pots, containers, crates and trays 
made of materials such as porcelain, plastic, glass, stainless steel and silver as well as coated materials. 

3.2 
re-usable crates/containers 
wash ware that is used for the storage and transport of unpackaged foods in the commercial sphere 



3.2.1 
critical re-usable crates/containers 
re-usable crates/containers that are used for foodstuffs whose hygienic condition may be adversely affected 
via the re-usable crates/containers  

NOTE e.g. re-usable crates/containers for bread, rolls and other fully-baked bakery products or dried fruit. 

3.2.2 
very critical re-usable crates/containers 
re-usable crates/containers that are used for perishable foodstuffs whose hygienic condition may be adversely 
affected via the re-usable crates/containers  

NOTE e.g. re-usable crates/containers for meat or fish. 

3.3 
commercial warewasher 
warewashers which are specially designed for commercial use 

3.3.1 
single-tank warewasher 
commercial warewasher with only one detergent-circulating zone  and a fresh water rinse 

NOTE The wash ware is cleaned using a detergent solution that is regenerated. The technical equipment is geared 
to the performance that is required in the specific application. A distinction is made between the following machine 
designs: manually-loaded batch warewasher for one or two racks, flight-type warewasher and rack conveyor warewasher. 

3.3.1.1 
batch warewasher 
front-door or rack pass-through warewasher, in which the dish rack is inserted into the machine manually 

3.3.1.2 
single-tank flight-type warewasher 
single-tank warewasher in which the wash ware is conveyed through the machine automatically on an endless 
conveyor 

3.3.1.3 
single-tank rack conveyor warewasher 
single-tank warewasher in which the racks loaded with wash ware are conveyed through the machine 
automatically  

3.3.1.4 
granule warewasher 
single-tank warewasher in which granules are used as a treatment agent 

3.3.1.5 
water-replacement machine 
single-tank warewasher in which fresh water is used in each cleaning or rinsing phase and in which the fresh 
water rinse is not implemented via a separate nozzle system 

3.3.1.6 
mobile warewashing system 
system in which warewashing is carried out in mobile warewashers or using movable warewashing machines 
in trailers, vehicles, tents or such like equipped with the necessary accessories 

3.3.2 
multi-tank conveyor-type warewasher 
warewasher comprising as a minimum a prewash zone, a detergent-circulating zone and a fresh water rinsing 
zone 



NOTE The wash ware is cleaned with a detergent solution which is continuously regenerated. The technical 
equipment is geared to the performance that is required in the specific application.  

3.3.2.1 
multi-tank rack conveyor warewasher 
multi-tank warewasher in which the racks loaded with wash ware are conveyed through the machine 
automatically 

3.3.2.2 
multi-tank flight-type warewasher 
multi-tank warewasher in which the wash ware is conveyed through the machine automatically on an endless 
conveyor 

3.3.3 
glasswashing machine 
commercial warewasher with one or more tanks for the treatment of glasses 

3.4 
treatment agents 
agents (products) which serve to clean, disinfect, rinse and descale wash ware and re-usable 
crates/containers being treated in a commercial warewasher 

3.4.1 
detergent 
product which serves to remove soil from wash ware and which counteracts recontamination by material in the 
detergent solution 

NOTE A disinfecting detergent or combined detergent and disinfectant is defined as a detergent which additionally 
contains a component which has a disinfecting effect. 

3.4.2 
detergent solution  
water enriched with detergent, which is located in the detergent circulating tank 

3.4.3  
rinse aid 
agent (product) which lowers the surface tension of the rinse aid solution and improves wetting of the cleaned 
wash ware (creation of a rinsing water film) 

3.4.4 
rinse aid solution 
fresh water which is mixed with rinse aid and is used for the fresh water rinse 

3.4.5 
soaking agent 
special detergent which is used in pre-soaking tanks outside the commercial warewasher in order to remove 
e.g. stubborn soiling from wash ware 

3.4.6 
descaling agent 
special product based on various acids and/or acid salts, which is used to remove lime-scale and/or mixed 
lime and/or calcium and magnesium phosphate deposits in the commercial warewasher and on the wash 
ware 

3.4.7 
granules 
special particles, e.g. of plastic, which are added to the detergent solution in order to assist the mechanical 
cleaning effect 



3.5 
fresh water 
untreated or treated water which from the microbiological point of view is of drinking water quality, contains no 
substances that are harmful to health and is used to supply the commercial warewasher 

3.6 
treated water 
water which has been subjected to a treatment process to modify its ingredients 

NOTE A distinction is made between processes for softening the water and processes for reducing the overall salt 
content. 

3.6.1 
softened water 
water from which the hardness ions/minerals have been removed by cation exchange processes in a water 
softening plant without any reduction in the overall salt content 

NOTE The precipitation of water-insoluble salts is prevented. 

3.6.2 
demineralized water 
water from which the salt content has been removed 

NOTE e.g. by ion exchange or reverse osmosis processes. 

3.7 
pre-cleaning 
removal of loose scraps and food residues from the wash ware and emptying of hollow vessels 

NOTE Pre-cleaning is normally carried out by wiping off the residues into waste containers and - if possible - by 
rinsing the wash ware with warm water (max. 35 °C). Pre-cleaning reduces the amount of soiling entering the commercial 
warewasher and improves the cleaning result. 

3.8 
detergent circulation 
process during which the detergent solution, which is kept heated to the nominal temperature, is sprayed onto 
the surface of the wash ware 

3.9 
auxiliary rinsing  
circulation rinsing connected upstream to fresh water rinsing, in which no detergent is dosed 

3.10 
fresh water rinsing 
rinsing process after cleaning, during which the wash ware is sprayed with rinse aid solution in order to 
remove detergent solution residues containing dissolved and undissolved soil particles 

3.11 
drying 
process during which the moisture on the surface of the wash ware evaporates or vaporizes 

3.12 
cleaning 
removal of soil 



3.13 
disinfection 
chemical and physical processes for killing micro-organisms to a level which is neither harmful to health nor 
impairs the quality of foodstuffs 

3.14 
re-contamination 
re-soiling of wash ware between the end of the washing process and preparation for further use, which 
impairs the washing results. 

3.15 
contact time 
time during which the detergent solution and/or temperature impacts the wash ware 

NOTE The contact time commences upon entry into the prewash zone and extends until entry into the fresh water 
rinsing zone. 

3.16 
ware washing process 
includes at least one cleaning step and one fresh water rinse  

NOTE In conveyor-type warewashers, the washing process starts when the wash ware enters the warewasher and 
ends when it leaves the warewasher. 

3.17 
operating time 
period of time for which the warewasher is in operation during the course of the day. 

3.18 
spray system 
all the connecting pipes, nozzles and spray pipes necessary for circulating and spraying the treatment agents 

NOTE A distinction is made between fixed, rotating and swivelling systems. 

3.19 
interior 
all parts of the warewasher which come into contact during the washing process with detergent solution and 
rinse aid solution and/or the wash ware as intended 

3.20 
exterior 
all parts of the warewasher which do not come into contact with detergent solution and rinse aid solution (e. g. 
pedestals, adjustable feet, handles, casing) during the washing process but which are accessible from outside 

3.21 
dirty side 
area of the wash ware cycle in which the soiled wash ware is received, pre-sorted and manually pre-cleaned 
and the warewasher is loaded. 

3.22 
clean side 
area of the wash ware cycle in which the clean wash ware is unloaded from the warewasher and prepared 
and stored for further use 

3.23 
bioindicator 
standardised test object which has been contaminated with a standardised soil and test bacteria and is used 
for checking the cleaning and disinfection performance of warewashers 



EXAMPLE Stainless steel bioindicators or test glasses. 

4 Requirements 

4.1 Process requirements 

4.1.1 General 

Each cleaning process as well as the resultant cleanliness and the hygienic condition of the wash ware are 
determined by the interaction of the following main factors: 

 type and quantity of the introduced soil and length of time for which they have been allowed to dry on the 
wash ware; 

 shape, surface characteristics, design, degree of soiling and quantity of the wash ware; 

 shape of the wash ware carrier and its loading; 

 pre-cleaning; 

 temperature; 

 contact time; 

 mechanics; 

 water quality and volume; 

 treatment agents; 

 rinsing; 

 drying. 

4.1.2 Hygiene requirements for the washing results 

Wash ware washed in a warewasher shall achieve a hygienically safe condition as a result of the washing 
procedure. 

General requirements are: 

1) The wash ware shall be visually clean; 

2) The wash ware shall be dry upon removal from the wash ware carriers, with remaining droplets on 
the supporting points and residual moisture in the interior of hollow articles being tolerated; wash 
ware items which do not self-dry through their own intrinsic heat may have to be dried using suitably 
hygienic measures prior to storage. 

3) The machine shall achieve a level of disinfection performance in accordance with the microbiological 
requirements as specified in Table 1. 



Table 1 — Microbiological requirements 

Test object Criteria Requirement Test method 

Wash ware other than re-
usable crates/containers 

Total aerobic count ≤5 cfua  per 10 cm2 Contact plate method 
according to A.1.1 

Re-usable crates/containers A microbiological test is not required for less critical re-usable crates/containers.  

Critical re-usable 
crates/containers  

Total aerobic count < 50 cfu per 10 cm2 Swab and/or contact plate 
method according to A.1.1  

Yeasts and moulds < 2 cfu per 10 cm2 Swab and/or contact plate 
method according to A.1.1 

Very critical re-usable 
crates/containers 

Total aerobic count < 10 cfu per 10 cm2 
Swab and/or contact plate 
method according to A.1.1  

Enterobacteriaceae 0 cfu per 10 cm2 

Bioindicators (stainless 
steel bioindicators) in the 
cutlery tray, on test plates 
or on re-usable 
crates/containers 

Bacterial reduction 
In the cutlery tray: 

7 out of 8 bioindicators shall 
show a ≥ 5 log10-stage 
reduction; 
but 1 out of 8 shall show at 
least a ≥ 4 log10reduction. 

On test plates and re-
usable crates/containers: 

90 % shall show a ≥ 5 log10-

stage reduction; 
10 % shall show at least a 
≥ 4 log10 reduction.  

according to A.1.3 

Bioindicators (stainless 
steel bioindicators) in the 
test rack 

Bacterial reduction All 10 bioindicators shall 
show a ≥ 5 log10 reduction. 

according to A.1.3 

Bioindicators 
(glasses) 

Bacterial reduction 90 % shall show a ≥ 5 log10-

stage reduction; 
10 % shall show at least a 
≥ 4 log10 stage reduction. 

according to A.1.3 

Detergent solutionb   Total aerobic count Reference value: 
≤ 200 cfu/ml 
Critical value: 500 cfu/ml 

according to A.1.2 

a cfu: colony forming units. 
b In multi-tank warewashers, this requirement applies to the last detergent circulation zone before the auxiliary rinsing 
zone respectively the fresh water rinsing zone, if no auxiliary rinsing zone exists. 



4.2 Technical and functional requirements 

4.2.1 Requirements relating to construction materials 

In terms of hygiene, the materials used shall be serviceable, scratch-proof, ageing-resistant and corrosion-
resistant under normal conditions of use, these conditions being: 

 in the interior: contact with food remnants, detergents, disinfectants and rinse aids, descaling agent 
solutions and hot air, 

 on the exterior: contact with water, cleaning agents, disinfectants and care products.  

4.2.2 Functional requirements relating to warewashers 

4.2.2.1 General 

It shall be possible to place the wash ware easily and quickly into the wash ware carriers in the intended 
optimum position. The wash ware and supporting devices, e.g. racks, conveyors, shall be aligned accordingly. 

4.2.2.2 Mechanics 

Effective application of the detergent and rinse aid solutions to the wash ware shall be ensured. 

The final fresh water rinsing mechanism shall be large and powerful enough to wet the wash ware fully. A 
sufficiently large quantity of rinse aid shall be available for this purpose. During the rinse process, the rinse aid 
solution shall access all parts of the wash ware fully and for a sufficient length of time to rinse off residue 
detergent solution fully and to allow the formation of an even rinsing solution/water film. 

All areas to be cleaned shall be easy to maintain. 

All parts which have to be removed for cleaning (e.g. strainers and parts of the  spray system) shall be easily 
accessible and easy to clean. It shall be possible to take them out and return them to their correct position 
easily. 

4.2.2.3 Water quality 

Particular demands shall be placed on the quality of the fresh water, since this has a substantial effect on the 
overall washing results. In particular, the proportion of hardness minerals in the water shall be kept sufficiently 
low that no deposits can occur in the machine or on the wash ware.  

Reference values for achieving a flawless washing result: 

a) Overall hardness: 
up to c(Ca2+ +Mg2+) = 0,54 mmol/l; 

b) Overall salt content (reference value: electrical conductivity): 
max. 400 μS/cm (in relation to porcelain and opal glass); 

 max. 100 μS/cm (in relation to glass); 

 max. 80 μS/cm (in relation to stainless steel and cutlery).  

NOTE Where there are special requirements in terms of the washing result, such as e.g. in case of glasswashing, 
even a very low salt content can lead to an impaired result, e.g. spotting. 



If the drinking water conforms to the aforementioned values, then, assuming error-free functioning and 
operation of the machine, a good washing result will be achieved. If the drinking water does not meet this 
requirement, it shall be suitably treated. 

The operating company shall be responsible for ensuring that water-treatment equipment used is in proper 
working order. 

4.2.2.4 Temperature 

The operation of a warewasher requires a constant supply of energy. For reasons of hygiene, it is not 
permissible to switch off heating elements temporarily to avoid electrical peak loads (operation at partial load) 
as this would involve a reduction of the temperature.  

The temperatures listed in Table 2 (single-tank warewasher and multi-tank warewasher) are considered a 
good basis for achieving a hygienically safe washing result. 

It is permissible to operate machines below these temperatures, provided the hygiene requirements specified 
in 4.1.2 are achieved. The use of special treatment agents and methods may be necessary for this purpose. 

It is acceptable for the specified maximum temperatures to be exceeded. 

Since temperature has a considerable influence on the durability and serviceability of drinking glasses, the 
temperature of the detergent solution when washing drinking glasses should not significantly exceed 60 °C. 
The temperature of the rinse aid solution should not exceed 65 °C if possible. 

The heating elements shall be large and powerful enough to ensure that adequate heat energy is constantly 
available during operation to maintain the nominal temperatures of the detergent solution and of the rinse aid 
solution. 

To ensure that the nominal temperature range has been reached, an indicator (e. g. lamp) is required. 
Alternatively the machine controls shall be designed so that the machine can operate only within the 
predefined temperature range.  

Table 2 — Temperatures for warewashers 

Area Temperature 
°C Measurement point 

Fresh water pre-wash zone 25 to 40 At the nozzle outlet 

Pre-wash zone 40 to 50 Pre-wash tank 

Detergent-circulating tank 60 to 65 Wash tank 

Auxiliary rinse zone 60 to 70 Auxiliary rinse tank 

Fresh water rinse 80 to 85 Boiler 

The temperature of the fresh water pre-wash zone should not exceed 40 °C because of the risk of starch and 
protein buildup due to deficient detergent dosing. 

4.2.2.5 Contact time 

Single-tank warewashers normally have several programme cycles/conveyor speeds. The hygiene 
requirements given in 4.1.2 shall be fulfilled even when the shortest programme cycle and/or fastest conveyor 
speed is used. A contact time of 90 s is considered suitable to obtain a hygienically safe washing result. 



Multi-tank warewashers normally have several conveyor speeds. At least one conveyor speed shall ensure 
that a minimum contact time of 2 min is achieved. In terms of hygiene, considerable improvements in the 
washing results can be produced by even minor extensions of the contact times. 

4.2.2.6 Design of the machine 

The following on-site conditions shall be taken into consideration for the design of the machine: 

a) Size and type of enterprise (number of meals, composition and length of time for which food is allowed to 
dry on the wash ware, and type of wash ware); 

b) Room size; 

c) Water quality; 

d) Capacity of power supply lines; 

e) Heating; 

f) Ventilation; 

g) Staff available; 

h) Operating time. 

4.2.2.7 Planning of facilities 

4.2.2.7.1 Planning of glasswashing facilities 

When plans are drawn up, care should be taken to provide enough space in the vicinity of the glasswashing 
machine to keep used and washed glasses separately from each other, and to provide sufficient space to 
allow washed glasses to self-dry. Additional space is to be provided for manual pre-cleaning and water 
processing. 

4.2.2.7.2 Planning of single-tank and multi-tank warewasher facilities 

The warewasher shall be correctly designed for the particular size and type of enterprise concerned and take 
account of the structural conditions with regard to mode of operation, performance and equipment. 

When plans are drawn up, the size of the washing areas, machines, conveyance of the wash ware, circulation 
areas and walkways, water treatment, dosing devices, wash ware and wash ware carriers shall be 
coordinated precisely. Air-conditioning and ergonomic aspects relating to personnel shall also be taken into 
account. 

Where warewashers are in operation, the loading of the machine and unloading of the wash ware shall be 
separated in order to prevent recontamination of the wash ware. 

Such separation shall entail, among other things, establishing areas exclusively for soiled wash ware (tables 
for returns, sinks, etc.) and storage surfaces exclusively for cleaned wash ware. Sufficient space shall be 
provided for pre-cleaning, loading racks, stacking cleaned wash ware to dry and emptying racks. 

The washing area should not be located in the vicinity of the food preparation area, and if necessary a suitable 
splash guard should be installed. 



4.2.2.8 Installation and instruction handbook 

For each warewasher, appropriate documentation with information on how it operates shall be drawn up by 
the manufacturer and this shall comprise the following: 

a) Installation instructions; 

b) Operating instructions with information on 

 first-time use; 

 day-to-day operation; 

 cleaning and disinfection of the machine; 

 care and maintenance; 

 action to be taken in the event of malfunctions and faults; 

 measures to be taken in the event of lengthy interruptions; 

c) Information and tips for the user. 

4.2.3 Requirements relating to organization of the warewashing process 

4.2.3.1 Operating personnel 

It shall be assumed that the operating personnel have received appropriate instruction and know how to 
operate the warewasher. The rules on personal hygiene shall be observed (see Regulation (EC) No. 852/2004 
on the hygiene of foodstuffs [2]). 

Observance of the regulations governing personal hygiene shall be ensured through supervision and 
monitoring. 

Appropriate information shall be displayed at the workstations and in the toilet facilities. 

Wash ware that has been washed may be unloaded and made available for use again only with clean hands. 
A hand basin and means for hygienically cleaning, drying and, if necessary, disinfecting hands shall be 
provided in the vicinity of the warewasher.  

4.2.3.2 Receiving of used wash ware 

In larger facilities, the used wash ware shall be returned by means of conveyor belts and/or open or closed 
containers/trolleys. 

The area for receiving the used wash ware should be designed to handle the maximum load. Adequate 
receiving capacity shall be provided for the quantity and type of wash ware concerned. Regular cleaning of 
these areas shall be ensured. 

Attention should be paid in particular to transport pathways and to facilities for the disposal of food residues 
and waste. 

4.2.3.3 Pre-cleaning and loading of warewashers 

The length of time for which soiling has been allowed to dry on the wash ware should be kept as short as 
possible and not exceed a time span of 2 h so as to limit bacterial multiplication and to facilitate cleaning. 



The wash ware carriers shall be loaded with the wash ware either via the appropriate loading tables or areas 
or from a sink. The wash ware shall be pre-cleaned before washing in the warewasher. It is advantageous for 
wash ware to be pre-washed with warm water (at 35 °C) by means of a pre-wash hand shower. Under no 
circumstances should hot water be used for this purpose, as otherwise food residues can coagulate or be 
denatured and stubborn layers can form on the wash ware which prevent it being cleaned properly in the 
warewasher. It may be necessary for cutlery items to be immersed in soaking agent solution in order to soften 
dried-on food residues. No hand-ware washing detergents or similar shall be used for pre-cleaning or pre-
soaking, as these may cause unwanted foaming in the warewasher. The wash ware is then fed into the 
machine automatically or the wash ware carriers are inserted into the warewasher. 

4.2.3.4 Warewasher programme cycle 

When washing in a warewasher with several programmes and/or conveyor speeds, the programme selection / 
conveyor speed shall be adjusted to suit the soiling of the wash ware. The washing result can be improved by 
extending the contact time. 

The wash ware shall not be removed from the warewasher until the machine has signalled the end of the 
programme or the wash ware on the conveyor device has exited the machine completely. The wash ware or 
the wash ware carrier shall not be removed from the warewasher prematurely, because relevant programme 
steps such as fresh water rinsing or drying will be prematurely interrupted as a result. 

4.2.3.5 Drying and preparation and storage of the wash ware for further use 

After the wash cycle has finished and/or after the wash ware carrier has been taken out of the warewasher, 
the wash ware shall - if there are no built-in drying zones - be allowed sufficient time for self-drying outside the 
machine. 

The wash ware shall be stacked only when dry. Where predominantly plastic items are washed, it is 
recommended that drying zones or drying cabinets be provided. Subsequent manual drying of wash ware 
items should be avoided and shall be carried out only using disposable cloths which are disposed of once 
damp and are replaced regularly.  

It shall be ensured that recontamination does not occur. 

Care shall therefore be taken to ensure right from the planning stage that the return of used wash ware and 
the storage of clean wash ware are adequately separated from one another, and that the transport pathways 
of soiled and clean wash ware do not cross. Where necessary, a splash guard shall be provided. 

The staff shall be given appropriate instruction so as to ensure that any handling which could lead to the 
recontamination of clean wash ware is avoided. 

4.2.4 Maintenance and servicing 

4.2.4.1 Operational and functional safety 

The operational and functional safety of the warewashers is to be ensured by continuous monitoring of their 
function and regular maintenance as specified in the manufacturer's instructions. 



4.2.4.2 Operation logbook 

An operation logbook shall be maintained daily with the following data: 

a) Start and end of operating periods; 

b) Selected conveyor speed and/or programme duration; 

c) Temperatures according to 4.2.2.4; 

d) Change of treatment agent container; 

e) Checking of detergent concentration, e.g. via conductivity;  

f) Change of water carried out; 

g) Stripping or descaling carried out;  

h) Repairs and maintenance carried out; 

i) Malfunctions identified; 

j) Where necessary, checks on water treatment. 

4.2.4.3 Cleaning of warewasher 

The warewasher shall be cleaned thoroughly in accordance with the operating instructions after the end of the 
operating period, and it shall be emptied at least once daily. 

Cleaning includes emptying the tank/s and thoroughly cleaning the strainer systems, the interior and the 
nozzles in accordance with the machine manufacturer's instructions. Detergent solution shall not be left in the 
warewasher overnight. Where a shift system is in operation, the warewasher shall be emptied and cleaned 
after each shift. 

All means of conveyance and work surfaces in the area surrounding the warewasher shall also be cleaned 
and, where necessary, disinfected after the end of the operating period. 

Cutlery-soaking trolleys and waste containers shall also be emptied and cleaned at least once a day. 

If visible deposits appear on the interior of the warewasher, then stripping of the machine should be carried 
out immediately. 

The causes of deposits in the warewasher shall be determined and eliminated immediately, as 
microorganisms can multiply in the deposits. 

4.3 Requirements relating to the treatment agents 

4.3.1 General 

In order to achieve a good washing result, the use of a product combination comprising detergent and rinse 
aid should be provided. 

The treatment agents shall, when applied at the proper concentration, be compatible with the state-of-the-art 
materials used in warewashers, the wash ware and the dosing equipment, and shall not cause corrosion. 

On no account shall concentrates of various treatment agents be mixed with one another unless this is 
specifically indicated by the manufacturer. 



4.3.2 Detergents 

In keeping with their function in the washing process, detergents shall ensure thorough removal of all 
contamination/soiling in order to achieve clean, hygienically safe wash ware.  

Tensides shall not cause any foaming in the washing process. 

Powder detergents shall be pourable and/or free-flowing and, in the same way as block detergents, have a 
good, even dissolving capacity so as to enable simple and precise dosing and to rule out the possibility of 
deposits of these detergents occurring on and/or in parts of the warewasher. 

4.3.3 Rinse aids 

By lowering the surface tension, the rinse aid shall enable uniform wetting of the cleaned wash ware and thus 
fast streak-free drying. Only technically unavoidable residues of the rinse aid may be left on the wash ware. 

The tensides in rinse aids shall not develop any foam nor increase foam development by soil. Foam 
development significantly impairs the mechanical effect and thus the cleaning performance of the mechanical 
washing process. 

4.3.4 Special detergents 

Micro-organisms can multiply in deposits in the machine system or on the wash ware, and this can become a 
hygiene problem. If deposits occur as the result of dosages being too low, or due to the formation of foam, 
deviations from the desired water quality, precipitation of hardness minerals or deposits of food residues, 
these are to be removed as quickly as possible. The machines shall be stripped and/or descaled. Wash ware 
with deposits - frequently starch residues - is stripped using a soaking method. 

Special descaling agents and stripping agents are available for stripping. The stripping agents can be highly 
alkaline and contain emulsifiers. The descaling agents will preferably be composed of fairly strong acids with 
low-foaming tensides. Foaming products shall on no account be used. After stripping or descaling, the 
solutions shall be drained off and the interior of the warewasher rinsed thoroughly. 

Low-foaming soaking agents shall be used for the pre-treatment of wash ware. 

4.3.5 Cutlery detergents 

Cutlery-soaking trolleys on the dirty side of the machine are frequently used for pre-cleaning cutlery. The 
cutlery is sorted into cutlery trays and then inserted into the cutlery detergent solution which is located in the 
cutlery-soaking trolley. After a pre-soaking time of between 5 min. and 15 min, the cutlery trays are removed 
and placed in the warewasher. Special non-foaming cutlery detergents shall be used for this pre-cleaning of 
cutlery. 

Sole use of cutlery detergents at the concentration at which they are applied does not deliver the required 
bacterial reduction for hygienically safe washing and should be viewed merely as a pre-treatment. 

4.3.6 Granules 

The granules shall be compatible with the other treatment agents being used at the same time. There shall be 
no adverse effect on the washing results in terms of hygiene.  

4.3.7 Dosage 

Dosing devices shall operate accurately and precisely and shall ensure that the required concentrations of 
treatment agents are available throughout the entire process. 

Treatment agents should not be added manually, because the constant concentration required for hygienic 
reasons cannot be ensured this way. 



4.3.8 Compatibility of materials 

The detergents and rinse aids shall, when applied at the proper concentration, be compatible with the state-of-
the-art materials used in the warewasher and with the wash ware. 

4.4 Requirements relating to the wash ware 

4.4.1 General 

These requirements apply to all types of wash ware such as e. g. crockery, glasses, cutlery, trays, pots and 
containers made of materials such as porcelain, plastic, glass, stainless steel and silver. The wash ware shall 
be suitable for machine cleaning. This should be taken into account when wash ware is purchased. 

The material and use requirements for metal cutlery, for silverware and for silver-plated tableware and 
decorative hollow-ware are specified in EN ISO 8442-1 to EN ISO 8442-3. 

4.4.2 Requirements relating to shape 

Smooth, wide-open and functional shapes are preferable, so that the detergent solution and the rinse aid 
solution can act upon the wash ware in an unimpededly way and can also run off unimpeded after each wash 
cycle. 

Double-walled wash ware shall be hermetically water-tight so that no liquid can penetrate its hollow spaces. 

4.4.3 Requirements relating to surface characteristics 

The surfaces shall be easy to clean and disinfect. 

After a prolonged service life, the wash ware may exhibit damage to its surface. Where surface damage 
exists, the requirements for hygienically safe cleaning may no longer be met. Crockery shall therefore be 
checked regularly. Damaged items shall be separated and removed. Coatings shall not become loose or 
detached. 

4.4.4 Requirements relating to the shape and surface of drinking glasses 

For reasons of hygiene, drinking glasses used in commercial and communal catering facilities should be 
washed using machines. At the same time they should remain serviceable for as long as possible. The glass 
should survive at least 500 programme cycles without incurring any visible damage. Decor and patterns 
should survive at least 250 programme cycles without any major colour changes in decor and patterns 
becoming discernible. 



Glasses should meet the following criteria: 

 a smooth, dense surface; 

 wide openings; 

 no pronounced fused rims; 

 no indentations; 

 no deep hollows in the base; 

 stability when placed upside-down; 

 glass thickness as uniform as possible. 

5 Testing 

5.1 General 

In order to check that warewashers are operating hygienically, the following types of test, which differ in 
scope, are differentiated for different purposes: 

Types of test: 

 type test and/or procedure test; 

 post-installation test; 

 daily inspection; 

 periodic inspection; 

 non-routine testing. 

The following test methods are used for testing the hygiene requirements relating to procedures: 

 visual inspection of cleanliness and dryness; 

 temperature check; 

 determination of the surface total aerobic count on the wash ware; 

 tests with bioindicators; 

 microbiological testing of the detergent solution in the tank (in multi-tank conveyor-type warewashers, in 
the tank prior to the auxiliary rinsing zone respectively the fresh water rinsing zone, if no auxiliary rinsing zone 
exists);  

 testing of water quality. 

5.2 Types of test and scope of testing 

The individual types of test and the scope of testing can be found in Table 3. 



Table 3 — Types of test and scope of testing 

Type of test Area of application Scope of testing 

Type test Machines in series 
productiona    

Visual inspection of cleanliness and dryness 
Temperature check 
Tests with bioindicators 

Post-installation test Machines after installation 
under practical conditions, 
which have not been type-
testedb 

Visual inspection of cleanliness and dryness 
Temperature check  
Dosing/Concentration of treatment agents  
Water quality  
Determination of the surface total aerobic count 
on the wash ware 
Total aerobic count of the detergent solution 
Tests with bioindicators 

Machines in series production 
which have been type-testedb   

Visual inspection of cleanliness and dryness 
Temperature check  
Dosing/Concentration of treatment agents  
Water quality 

Daily inspection All machinesb Visual inspection of cleanliness and dryness 
Temperature check  
Dosing/Concentration of treatment agents 
Water quality 
Cleanliness of the warewasher and of the 
surrounding area 

Periodic inspection Machines in practical 
operationb 

Visual inspection of cleanliness and dryness 
Temperature check  
Dosing/Concentration of treatment agents 
Determination of the surface total aerobic count 
on the wash ware 
Total aerobic count of the detergent solution 
Where applicable, tests with bioindicators 

Non-routine testing Machines in practical 
operation, after substantial 
changes which could have an 
effect on the washing resultsb 

see Post-installation test 

a arranged by manufacturer 
b arranged by operating company 

5.3 Test procedure 

5.3.1 Type test 

5.3.1.1 General 

The type test is carried out with the appropriate bioindicators depending on the principal use of the 
warewasher. 



5.3.1.2 Commercial warewashers used primarily as dishwashing machines  

The type testing of commercial warewashers which are used primarily for cleaning and disinfecting crockery 
and cutlery comprises testing of the cleaning and disinfection performance with defined bioindicators 
(contaminated stainless steel bioindicator, see A.1.3.4.1) which can be attached to plates measuring 24 cm in 
diameter (hereinafter referred to as test plates) (see Figure 1 and Figure 2) or used in cutlery trays. 

Fill the relevant plate rack completely.  

Attach the bioindicators to the test plates using holders1) 2) (see Figure 1). The contaminated side of the 
bioindicator shall face upward. 

 

Key 
1 Front view  
2 Lateral view 
3 Top view 

Figure 1 — Holder for test plates 

1 ) Can be obtained from e.g.: Dr. Hüfner, Milk/Dairy Institute, Bahnhofstraße 1, 88141 Hergatz, Germany  

2 ) This information is given for the convenience of the users of this standard and does not constitute an endorsement by 
DIN of this product. 



 

Key 
a front 

Figure 2 — Positioning of test plates  



 

 

Key 
a front 

Figure 3 — Standard cutlery tray 

Load the standard cutlery tray (see Figure 3) or the cutlery tray belonging to the commercial warewasher with 
three spoons, three forks and three knives in each compartment. Place one bioindicator between the cutlery 
items in each compartment.  

Use the liquid test detergent primarily for dishwashing maschines (see A.2.2.1) in a solution with a mass 
concentration of 3 g/l. The dosing can be carried out either using the integrated dosing device or manually. 
Add the test rinse aid (see A.2.3) to the fresh water using the existing dosing device. Adjust the concentration 
so that the test plates are fully wetted. 

Carry out the type test using the shortest programme cycle. After the cycle has finished, fit the test plates with 
new bioindicators. Carry out three programme cycles in total. 

After three programme cycles, add an active chlorine based component to the detergent solution, whereby a 
mass concentration of at least 10 mg/l active chlorine has to be achieved in the solution. Then, disinfect the 
machine within a complete programme cycle. Finally, drain off the detergent solution and refill the machine 
with water. Once the set temperature has been achieved, run another full programme cycle and empty the 
tank.  

Then, carry out a further testing with bioindicators in the cutlery trays. Here, too, three programme cycles shall 
be carried out in total. 

Prior to microbiological examination inspect the bioindicators visually for cleanliness. Also the degree of 
dryness ot the test plates shall be recorded. 

The results shall be documented on record sheets (see B. 4.1 and B. 4.2). The results of the type test shall be 
evaluated in a test report according to A.4. 

From the type test it can be concluded that other wash ware items will also be cleaned and disinfected 
comparatively well if positioned appropriately. 



5.3.1.3 Commercial warewashers used primarily as glasswashing machines 

In the case of commercial warewashers which are used primarily as glasswashing machines, the type test is 
conducted using special bioindicators (contaminated beaker as specified in ISO 3819 and wine-tasting glass 
as specified in ISO 3591, see A.1.3.4.2.). 

Fill the relevant glass rack in the machine completely.  

Use the liquid test detergent primarily for glass washing machines (see A.2.2.2) in a solution with a mass 
concentration of 3 g/l. The dosing may be carried out either using the integrated dosing device or manually. 
Add the test rinse aid (see A.2.3) to the fresh water using the existing dosing device. Adjust the concentration 
so that the glasses are fully wetted. 

Carry out the type test using the shortest programme cycle. After the cycle has finished, provide the 
glasswashing machine with new bioindicators. Carry out three programme cycles in total. 

After three programme cycles disinfect the glasswashing machine (see 5.3.1.2). 

Prior to the microbiological evaluation, inspect the test glasses visually for cleanliness and the degree of 
dryness determined. 

The results shall be documented on a record sheet (see B.4.4). The results of the type test shall be evaluated 
in a test report according to A.4. 

From this type test it can be concluded that other wash ware will also be cleaned and disinfected 
comparatively well if positioned appropriately. 

5.3.1.4 Commercial warewasher used primarily for re-usable crates/containers 

Type-testing is possible for commercial warewashers which are used primarily for cleaning of re-usable 
crates/containers. This is carried out using defined bioindicators (contaminated stainless steel bioindicator, 
see A.1.3.4.1) which are attached to the re-usable crates/containers (see Figure 6). The contaminated side of 
the bioindicator shall not face the surfaces of the re-usable crate/container. 

At least eight re-usable crates/containers shall be tested with five bioindicators each. In the type test one 
dummy re-usable crate/container may be used, fitted with holders. This dummy can then be used a further 
seven times with newly attached bioindicators. 

Load the machine in accordance with the operating instructions. 

Use the liquid test detergent primarily for dishwashing maschines (see A.2.2.1) in a solution with a mass 
concentration of 3 g/l. The dosing may be carried out either using the integrated dosing device or manually. 
Add the test rinse aid (see A.2.3) to the fresh water using the existing dosing device. Adjust the concentration 
so that the re-usable crates/containers are fully wetted. 

Carry out the type test using the shortest programme cycle. Prior to the microbiological evaluation, inspect the 
bioindicators visually for cleanliness. Also the degree of dryness of the re-usable crate/container shall be 
recorded. 

The results shall be documented on record sheets (see B.4.5). The results of the type test shall be evaluated 
in a test report according to A.4.  

From this type test it can be concluded that other wash ware will also be cleaned and disinfected 
comparatively well if positioned appropriately. 



5.3.2 Post-installation test 

5.3.2.1 General 

The purpose of the post-installation test, which the operating company shall arrange, is to verify that the 
commercial warewasher meets the hygiene requirements, if operated in accordance with the operating 
instructions in terms of loading and handling in conformance with the operating data. The test shall be carried 
out during the main operating period, at the earliest after the warewasher has been operating fully loaded for 
at least 0,5 h or after at least three wash cycles. The shortest selectable contact time shall be checked. 

5.3.2.2 Scope of microbiological tests after installation 

For the microbiological testing of a non-type-tested commercial warewasher after installation, the following 
tests are required: 

 surface total aerobic count on the wash ware: 

 determination of the total aerobic count  in the detergent solution; 

 test with bioindicators. 

These microbiological tests should also be carried out after installation in the case of commercial 
warewashers with special hygiene requirements, e. g. in hospitals. 

5.3.2.2.1 Total microorganism count on the surface of wash ware (see A.1.1) 

a) Dishwashers and glasswashing machines 

For the testing of commercial warewashers, the total aerobic count shall be determined using the contact plate 
method as specified in ISO 18593. At least ten new, warewasher-safe, hygiene-relevant wash ware items of 
typical everyday use are to be used for this purpose. The following are considered hygiene-relevant wash 
ware items: 

 shallow plates; 

 deep plates; 

 soup bowls; 

 cutlery; 

 cups and glasses (rims); 

 plasticware items; 

 serving plates. 

b) Warewashers for re-usable crates/containers 

In the case of warewashers for critical and very critical re-usable crates/containers, two samples are to be 
taken from the inside of each of five re-usable crates/containers.  

Rims, bulges, handles and, where applicable, other points which are awkward to wash shall be taken into 
consideration here.  

A test shall be carried out to determine the total aerobic count.  



In addition, depending on the classification of the re-usable crates/containers, tests shall be carried out for 
yeasts and moulds or Enterobacteriaceae, see A.1.1.  

Sampling shall be carried out using the swab or contact plate method as specified in ISO 18593. 

5.3.2.2.2 Determination of the total microorganism count in the detergent solution 

The total aerobic count in the detergent solution shall be determined according to A.1.2.  

5.3.2.2.3 Tests with bioindicators (stainless steel test object) according to A.1.3. 

Reduction of the test organism is to be determined separately for each bioindicator. 

a) Commercial warewashers which are used primarily for crockery and which are not type-tested 

In the case of commercial warewashers which are used primarily for crockery, either one cycle shall be carried 
out using the test rack3)2)  (see Figure 4) and two further cycles shall be carried out with bioindicators 
positioned in cutlery trays or on a cutlery conveyor, or three cycles shall be carried out with bioindicators 
positioned in cutlery trays or on a cutlery conveyor. 

The test under practical conditions in a standard cutlery tray as shown in Figure 3 shall be carried out with 
three knives, 3 forks and three spoons loaded in each compartment of the cutlery tray or on the cutlery 
conveyor as shown in Figure 5 or lying flat in a cutlery rack tray, in simulation of the intended washing 
conditions. At least 8 bioindicators are to be used for each cycle. 

b) Warewashers for re-usable crates/containers 

In warewashers for re-usable crates/containers, at least 40 bioindicators (five bioindicators in each of eight re-
usable crates/containers) shall be used.  

The bioindicators shall be positioned on the re-usable crates/containers as shown in Figure 6. They shall be 
attached in such a way that the contaminated side does not face the wall of the re-usable crate/container. 

3 )  Can be purchased from e.g. FWT Feinwerktechnik Schulz GmbH, Am Marienhof, 22880 Wedel. 



 

Key 
a Position number of the bioindicators 
b Transport direction 

Figure 4 — Test rack (positioning of 10 bioindicators) 

 

Key 
1 72 mixed cutlery items distributed evenly over a 1,800 mm length of cutlery conveyor 
a 72 cutlery items 
b 9 cutlery items 
c Cutlery conveyor width 

Figure 5 — Positioning of bioindicators and of cutlery items on the cutlery conveyor 



 

Key 
1, 2, 3, 4, 5 Positioning of the bioindicators 

Figure 6 — Positioning of the bioindicators in the re-usable crate/container 



5.3.2.3  Further tests 

The following shall also be checked: 

 cleanliness and dryness of washed wash ware items; 

 temperatures; 

 dosage/concentration of treatment agents; 

 water quality. 

The results shall be documented on record sheets (see Annex B for examples) and the results of the type test 
evaluated in a test report according to A.4. 

5.3.3 Daily inspection 

Daily inspection refers to the monitoring of hygiene-relevant parameters by the operating company. This 
includes checking the operating temperatures at the start of operations, the fresh water consumption and the 
consumption of a suitable treatment agent (e. g. note date of expiry) as well as checking the cleanliness of the 
wash ware, the warewasher and the surroundings, etc. The routine checks as per recommendations of the 
machine manufacturer shall be referred to. The determined data should be documented in an operation 
logbook. 

5.3.4 Periodic inspection 

The minimum scope of the periodic inspection is to be found in Table 1 to Table 6. 

Periodic inspection comprises: 

1) checking of cleanliness and dryness; 

2) checking of temperatures; 

3) checking of dosage/concentration; 

4) contact plate tests on at least 10 washed wash ware items. The wash ware items used shall be new, 
dishwasher-safe, hygiene-relevant and typical for everyday use; 

5) determination of the  total aerobic count in the detergent solution according to A.1.2; 

6) test with 8 bioindicators in the cutlery tray or on the cutlery conveyor in multi-tank conveyor 
warewashers - and on re-usable crates/containers respectively - in corresponding warewashers for 
re-usable crates/containers. 

Where special hygiene requirements apply, e.g. in hospital kitchens, the post-installation test (5.3.2), including 
bioindicators, should be carried out in place of the periodic inspection.  

The periodic inspection is to be carried out every six months, and additionally if there is any suspicion that a 
machine is not functioning satisfactorily. It is intended  as guidance and help to identify more serious hygiene 
failings. 



5.4 Overview of the number of samples for microbiological testing and the associated 
record sheets 

Table 4 below gives an overview of the number of microbiological test samples/surface total aerobic count 
samples, depending on the test object and type of test, for the post-installation test and for periodic 
inspections, with details of the requirements, methods and record sheets. 

Table 4 — Number of samples for microbiological tests/surface total aerobic count 

Test object Surface total aerobic 
count test 

Number of 
samples 

Post-installation 
testa   

Number of 
samples 
Periodic 

inspection 

Requirements, 
methods and 
record sheets 

Wash ware (other 
than re-usable 
crates/containers) 

Total aerobic count 10 10 5.3.2.2.1 
A.1.1 
B.2.1 

Table 1 

Critical re-usable 
crates/containers 

Total aerobic count 10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

5.3.2.2.1 
A.1.1 
B.2.2 

Table 1 

Yeasts and moulds 10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

5.3.2.2.1 
A.1.1 
B.2.2 

Table 1 

Very critical re-
usable 
crates/containers 

Total aerobic count 10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

5.3.2.2.1 
A.1.1 
B.2.2 

Table 1 

Enterobacteriaceae 10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

10 
(5 re-usable 

crates/containers 
from inside, each at 
2 sampling points) 

5.3.2.2.1 
A.1.1 
B.2.2 

Table 1 

a Valid for machines which are not type-tested. 

Table 5 below gives an overview of the number of microbiological test samples (bioindicators), depending on 
the test object and type of test, for the post-installation test and periodic inspections, with details of the 
requirements, methods and record sheets. 



Table 5 — Number of microbiological test samples/bioindicators 

Test 
object 

Test with 
bioindicators 

Number of 
samples 
Type test 

Number of 
samples 

Post-
installation 

test 

Number of 
samples 
Periodic 

inspection 

Requirements, 
methods and 
record sheet 

Single-
tank ware-
washer 

Stainless steel 
bioindicator in the 
cutlery tray/cutlery 
tray 

3 x 8  1 x 8 5.3.1.2/5.3.4 
A.1.3 
B.4.1 

Table 1 

Stainless steel 
bioindicator on test 
plates 

3 x number of 
plates depending 

on loading 

  5.3.1.2 
A.1.3 
B.4.2 

Table 1 

Multi-tank 
ware-
washer 

Stainless steel 
bioindicator in the 
cutlery tray/cutlery 
tray/on the cutlery 
conveyor 

 3 x 8a  
2 x 8b 

1 x 8 5.3.2.2.3/5.3.4 
A.1.3 
B.4.1 

Table 1 

Stainless steel 
bioindicator in the 
test rack 

 1 x 10  5.3.2.2.3 
A.1.3 
B.4.3 

Table 1 

Glass-
washing 
machine 

Standardized wine-
tasting glass  

3 x number of 
glasses 

depending on 
loading 

  5.3.1.3 
A.1.3 
B.4.4 

Table 1 

Standardized test 
beaker 

3 x number of 
glasses 

depending on 
loading 

  5.3.1.3 
A.1.3 
B.4.4 

Table 1 

Ware-
washer for 
re-usable 
crates/ 
containers  

Stainless steel 
bioindicator on re-
usable 
crates/containers 

8 x 5 8 x 5c 1 x 8 5.3.1.4/5.3.2.2.3/ 
5.3.4 
A.1.3 
B.4.5 

Table 1 

a In test not using the test rack. 
b In additional test using test rack. 
c In non-type-tested warewashers. 

There are no differences in testing with bioindicators between warewashers which clean and disinfect critical 
and of those which clean and disinfect very critical re-usable crates/containers. 



Table 6 below gives an overview of the number of microbiological test/detergent solution samples, depending 
on the test object and type of test, for the post-installation test and periodic inspections, with details of the 
requirements, methods and record sheets. 

Table 6 — Number of microbiological test/detergent solution samples 

Test object Testing of 
detergent solution 

Number of 
samples for post-
installation test 

Number of 
samples for 

periodic 
inspections 

Requirements, 
methods and 
record sheet 

Single-tank 
warewasher 

Total aerobic count 1 1 Table 1 
A.1.2 
B.3 

5.3.2.2/5.3.4 

Multi-tank 
warewasher 

Total aerobic count 1 1 Table 1 
A.1.2 
B.3 

5.3.2.2/5.3.4 

Glasswashing 
machine 

Total aerobic count 1 1 Table 1 
A.1.2 
B.3 

5.3.2.2/5.3.4 

Warewasher for re-
usable 
crates/containers 

Total aerobic count 1 1 Table 1 
A.1.2 
B.3 

5.3.2.2/5.3.4 

As part of a risk assessment, more tests can be carried out or tests can be carried out more frequently, 
particularly where cleanliness is poor or the limits for surface total aerobic counts have been exceeded. 



Anhang A 
(normative) 

 
Testing of hygienic operation of commercial warewashers 

A.1 Microbiological test methods 

A.1.1 Total aerobic count on the surface of wash ware 

For commercial warewashers, contact tests as specified in ISO 18593 shall be carried out on selected wash 
ware to determine the surface total aerobic count on the wash ware. The type of items shall be recorded in the 
record sheet. At least 10 tests shall be carried out. (see 5.3.2.2.1).  

Testing of the total aerobic count is an obligatory requirement. Sampling devices (e. g. RODAC contact plates, 
contact slides) coated with the culture medium soybean-casein digest agar (SCDA) or a similar agar shall be 
used. Whether an inactivation supplement is necessary will depend on the procedure used. Incubation of the 
plates shall be carried out over a period of (48 ± 2) h at (30 ± 1) °C±. 

For re-usable crates/containers, the total aerobic count shall be determined by means of the swab or contact 
plate methods as specified inISO 18593. The culture medium soybean-casein digest agar (SCDA) or a similar 
agar can be used to determine this. Incubation of the plates shall be carried out over a period of (48 ± 2) h at 
(30 ± 1) °C. Contact plate method (see 5.3.2.2.1).  

In the case of critical re-usable crates/containers, a test for yeasts and moulds shall be carried out in addition 
to the total aerobic count. The culture medium yeast extract glucose chloramphenicol agar (YGC) or a similar 
agar shall be used here. Incubation shall be carried out over a period of (96 ± 2) h at (25 ± 1) °C. 

In the case of very critical re-usable crates/containers, a test for Enterobacteriaceae shall be carried out in 
addition to the total aerobic count. The culture medium violet red bile glucose agar (VRBG) or a similar agar 
shall be used here. Incubation shall be carried out with overlayer over a period of (20 ± 2) h at (37 ± 1) °C. 

Any inactivation supplement necessary in the sampling device media, e. g. where disinfectant residues are 
expected, shall conform to ISO 18593. 

After sampling, the contact and/or swab samples shall immediately be cooled and transported to the 
laboratory in a cooled condition (where possible at a temperature of < 4 °C). Praparation of the samples in the 
laboratory shall begin within 24 h of the samples being taken. 

A.1.2 Determination of the total aerobic count in the detergent solution 

A.1.2.1 Sampling of detergent solution sample and preparation 

The detergent solution sample shall be taken during the main operating period after the warewasher has been 
operating fully loaded for at least 0,5 h. 

A sample of approximately 100 ml detergent solution shall be taken under aseptic conditions, from the 
detergent tank in the case of batch warewashers and from the detergent circulation zone before the auxiliary rinsing 
zone respectively the fresh water rinsing zone, if no auxiliary rinsing zone exists in the case of conveyor-type 
warewashers, and shall be poured into a sterile bottle. The pH value shall then be tested and where 
necessary a buffer solution shall be added to achieve a value of 6 to 8. Any disinfectant components present 
shall be inactivated as soon as samples have been taken (see A.1.2.2). 

The sample shall then be cooled immediately and transported to the laboratory in a cooled condition (where 
possible at < 4 °C). Preparation of the sample in the laboratory shall begin within 24 h after sampling. 



A.1.2.2 Inactivation and buffer solution 

Alkaline detergents with or without active chlorine are normally used in practice, so the use of a combined 
inactivation and buffer solution is recommended.  

To produce the combined inactivation/buffer solution, place distilled or demineralized water in a vessel and 
then add disodium phosphate dihydrate, phosphoric acid and sodium thiosulfate solution (formula according to 
table A.1). Filter this solution under sterile conditions. 10 ml of this solution are made up to 100 ml with 
detergent solution. 

Table  A.1 — Formula for inactivation and buffer solution 

Raw material Mass fraction in % 

Distilled or demineralized water 48,4 

Disodium phosphate 2 H2O 1,0 

Phosphoric acid 75 % (mass fraction) 0,6 

Sodium thiosulfate solution c(Na2O2S3) = 0.1 mol/l  50,0 

A.1.2.3 Determination of the microorganism count 

For total aerobic count carry out a double determination from the neutralized sample (see A.1.2.1) using a 
surface culture process. Use SCDA or a similar culture medium. Incubate over a period of (48 ± 2) h at 
(30 ± 1) °C. Other methods of determining the total aerobic count may also be used, provided they have been 
shown to be comparable. 

A.1.3 Preparation of the bioindicators 

A.1.3.1 Test organism, preculture and preparation of the bacteria suspension 

For all microbiological tests with bioindicators, the non-pathogenic test bacterium Enterococcus faecium 
ATCC 60574) shall be used. 

A.1.3.1.1 Testing for heat resistance 

The test organism E. faecium ATCC 6057 has to have an adequate degree of heat resistance. A heat 
resistance test shall be carried out at least every six months. For the heat resistance test, use at least 
20 bioindicators which have been stored dry for (24 ± 2) h but no longer than (48 ± 2) h. Carry out the test as 
follows: Fill 20 test tubes each with 12 ml SCDA solution and heat to (70 ± 1) °C in a water bath. Place a 
bioindicator in each test tube. 

After 10 min, remove the test tubes with the bioindicators from the water bath and cool immediately under 
running water in order to exclude any after-effect of the temperature. Then, incubate the test tubes with the 
bioindicators over a period of (24 ± 2) h at (36 ± 1) °C. 

At least 18 out of 20 samples shall show a proliferation of the test organism.  

4 ) ATCC: American Type Culture Collection 



A.1.3.1.2 Preculture and preparation of the bacteria suspension 

Inoculate the test organism E. faecium ATCC 6057 three times and each time incubate on CSA agar for 
(24 ± 2) h at (36 ± 1) °C. To obtain a bacteria suspension, each plate is flooded with 10 ml of 0.9 % sodium 
chloride solution by sponge to the slides (10 ml to each slide) and wash by centrifugation, resuspense in 
0.9 % sodium chloride solution (resuspending) and then anew centrifugation. Collect the sediment for use in 
preparation of the test load and the test soiling medium. 

Experience shows that the bacteria from three to five densely-packed agar plates are required to produce 
50 ml of test load. 

A.1.3.2 Test soiling media 

A.1.3.2.1 Test soiling medium (bovine albumin - mucin - starch (BAMS) for stainless steel 
bioindicators 

The basis for the test contamination is a mixture of bovine albumin (e. g. Serva 11930, Sigma 67932)), mucin 
(e. g. Difco 0709-15, Sigma M23782)) and maize starch5)2) (BAMS), made up as follows: 

 0,6 % bovine albumin (mass fraction); 

 1,0 % mucin (mass fraction); 

 3,0 % maize starch (mass fraction). 

Prepare the bovine albumin solutions for the test conditions as specified in EN 1276. 

For maize starch use regular starch consisting of 20 % to 25 % amylose and 70 % to 80 % amylopectin from 
natural cultivation (use as a filler and/or carrier in the pharmaceutical industry). 

Then, mix the three solutions together. 

A.1.3.2.2 Test soiling medium (reconstituted skimmed milk) for bioindicators for glasses 

Prepare the reconstituted skimmed milk as specified in EN 1276. 

NOTE If the specified pH value for WSH6) is not obtained, NaOH (c(NaOH) = 0,1 mol/l) shall be added to achieve 
this value. In order to achieve the correct pH value, approximately 0,2 ml NaOH is required. In this case, it can be 
assumed that no bactericidal effect is achieved. 

A.1.3.2.3 Preparation of the test loads for bioindicators 

a) Test load for stainless steel bioindicators –  BAMS 

Mix the sediment of E.faecium from the centrifuge tube (see A.1.3.1.2) with the BAMS test soiling medium 
(see A.1.3.2.1). A concentration of between at least 1 × 108 cfu (minimum) and 1× 109 cfu (maximum) 
E.faecium per ml shall be present in the test load.  

b) Test load for bioindicators for glasses 

5 ) Regular maize starch can be obtained from e. g.: National Starch and Chemical GmbH und Co. KG, Grüner Deich 
110, 20097 Hamburg. 

6) Water of standardized hardness. 



Mix the sediment of E.faecium from the centrifuge tube (see A.1.3.1.2) with the reconstituted skimmed milk 
test soiling medium. A concentration of between 1 x 108 cfu/ml (minimum) and 1 x 109 cfu/ml (maximum) shall 
be present in the test load. 

A.1.3.3 Bioindicators 

A.1.3.3.1 Stainless steel bioindicators  

The stainless steel bioindicators7)2) as shown in figure A.1 are made of stainless steel with a surface ground 
to a specified grade, having one drill hole to the left and one to the right of the contamination area for 
fastening to holders. 

Austenitic steel, material no. 1.4301 as specified in EN 10088 

Surface: 80 grit longitudinally ground 

 

Key 

1 80 grit longitudinally ground on one side 

Figure A.1 — Stainless steel bioindicator 

A.1.3.3.2 Glass bioindicators 

Two different glass types are used as test objects for glasswashing machines: 

a) Beaker as specified in ISO 3819 — H 250 

b) Wine-tasting glass as specified in ISO 3591:1977 

A.1.3.4 Contamination of the bioindicators 

A.1.3.4.1 Contamination of the stainless steel bioindicators 

Place 0,1 ml of the BAMS starch test load on one side on the roughened contamination area of the clean and 
sterile bioindicators and spread evenly. Avoid contamination of the back and the edge surfaces. 

Determination of the initial total aerobic count per stainless steel bioindicator: 

7 ) Procurable from e.g.: Chemische Fabrik Dr. Weigert, 20539 Hamburg or contaminated stainless steel test bodies e.g. 
from: SGS Germany GmbH Hamburg, Weidenbaumsweg 137, 21025 Hamburg) 



The initial total aerobic count per stainless steel bioindicator shall be determined according to the procedure 
described in A.1.3.5.1. The total aerobic count per bioindicator shall be more than 1 × 107 cfu, so that a 
reduction factor RF of ≥ 5 log10-stages can be shown, taking into consideration the detection limit. 

The bioindicators may be stored in a refrigerator at temperatures between 4 °C and 7 °C separately, 
preferably in closed tubes, for up to two months before they are used. 

A.1.3.4.2 Contamination of the glass bioindicators 

Coat the glass bioindicators with the test load as follows: Fill a glass approximately half-full with the test load 
and then empty again while rotating it in a slanted position in such a way that the entire interior surface is 
wetted by the test soiling medium. In order to wet the rim of the glass, turn the glass upside down and dip the 
rim approximately 1 cm into the test soiling medium. Then allow the test soiling medium to dry for a total of 
2 h, whereby the glass is first placed upside down on a draining grate and then turned the right way up after 
1 h. The contaminated glass test objects will hereinafter be referred to as test glasses. 

Determining the initial total aerobic count per test glass: 

The initial bacteria load per test glass shall be determined according to the procedure described in A.1.3.5.2. 
Two of each type of glass shall be used in each test. 

The total aerobic count per test glass shall be more than 1 × 107 cfu, so that a reduction factor RF of ≥ 5 log10-
stages can be shown, taking into consideration the detection limit. The glasses should be used for the test 
within one day. 

A.1.3.5 Use and evaluation of the bioindicators 

The bioindicators shall be used as described in clause 5 for checking the cleaning and disinfecting efficacy of 
the procedure. 

When the process is complete, the bioindicators shall be removed and first inspected for visible residues and 
dryness. 

This shall be followed by determination of the E. faecium total aerobic count for each bioindicator. 

A.1.3.5.1 Evaluation of the stainless steel bioindicators 

After removal, the stainless steel bioindicators shall under aseptic conditions be placed in sterile empty tubes. 
These shall then be sealed and transported to the laboratory in a cooled condition (where possible at a 
temperature of <4 °C).  

Determination of the total aerobic count shall be carried out as follows: 

 shake bioindicators out in 10 ml sodium chloride solution with a mass fraction of NaCl of 0,9 % (e. g. 
using test tube shakers): 

 from this 10 ml apply 2 x 0,1 ml with a spatula  on kanamycin-aesculin-azide (KAA) agar; 

 incubate the agar plates over a period of (48 ± 2) h at (36 ± 1) °C;  

 then evaluate the plates. 



The E. faecium ATCC 6057 total aerobic counts for each bioindicator shall be noted down individually on the 
record sheets (B.4.1 to B.4.3, B.4.5) as the mean value of the parallel approach and, following evaluation of 
the transport/reference controls, the reduction factors shall be calculated according to A.1.3.6. All individual 
results, the procedures used and the media employed shall be documented in the record sheets. 

A.1.3.5.2 Evaluation of the test glasses 

The position of the individual test glasses shall be entered in the position diagram in the record 
sheet (B.4.4.1).  

Determination of the total aerobic count shall be carried out as follows:  

 place in each glass 10 ml sterile 0,9 % sodium chloride solution containing approximately 2 g of sterile 
plastic granulate so that the test load can be washed off more easily; 

 cover the glass with a sterile petri dish lid and then shake thoroughly; 

 from this 10 ml, remove 2 x 0,1 ml samples with a spatula and place on kanamycin aesculin azide (KAA) 
agar. 

 incubate the agar plates over a period of (48 ± 2) h at (36 ± 1) °C; 

 then evaluate the plates. 

The E. faecium ATCC 6057 total aerobic counts for each bioindicator shall be noted down individually on the 
record sheet B.4.4.2 and, following evaluation of the reference controls, the reduction factors shall be 
calculated according to A.1.3.6. All individual results, the procedures used and the media employed shall be 
documented in the record sheet. 

A.1.3.5.3 Evaluation of the transport/reference control 

For each test, two bioindicators which have not been washed in the warewasher shall be examined as 
transport/reference controls. A quantitative determination of the total aerobic count, analogous to the 
procedures described in A.1.3.5.1 and A.1.3.5.2, shall then be carried out.  

The total aerobic count per bioindicator shall be more than 1 × 107 cfu, so that a reduction factor RF of 
≥ 5 log10-stages can be shown, taking into consideration the detection limit. 

A.1.3.6 Calculation of the reduction factor 

The reduction factor RF is calculated according to the following equation: 

YXR ⋅−⋅= 1010F loglog  (1) 

where 

RF is the reduction factor; 

X is the number of cfu per transport/reference control (mean value); 

Y is the number of E. faecium cfu per washed bioindicator. 



A.2 Test detergents and test rinse aids for the type test 

A.2.1 General 

The detergents and rinse aids are storable for up to 1 year after their manufacture. Storage temperatures  
between 0 °C and 30 °C shall be maintained. Detergents and rinse aids should be stored in sealed 
polyethylene containers. They shall be labelled in accordance with the Preparations Directive 99/45/EC. 

A.2.2 Test detergents 

A.2.2.1 Formula and manufacture of test detergent primarily for dishwashing maschines 

In accordance with the formula specified in Table A.2, add the potassium tripolyphosphate solution and 
potassium hydroxide to the fully de-mineralized water and mix by stirring. Finally, add sodium silicate (water 
glass) and mix by stirring. 

After 1 to 2 days, depending on the raw materials used, a slight sediment develops in this initially clear 
solution. This can be removed by decanting. 

Table A.2 — Formula for test detergent primarily for dishwashing maschines 

Raw material Mass fraction 
% 

Quantity required for 1 kg 
g 

Fully de-mineralized water 21,60 216,0  

Potassium tripolyphospate solution, 50 % (mass 
fraction) 

20,00 200,0  

Potassium hydroxide solution, 45 % (mass fraction) 35,50 355,0  

Sodium silicate (water glass), molar ratio 
r (SiO2/Na2O) = 3,41 to 3,51; solid mass fraction 
approximately 35 % 

22,90 229,0  

Total 100,00 1000,0 

A.2.2.2 Formula and manufacture of test detergent primarily for glass washing maschines 

In accordance with the formula specified in Table A.3, add the potassium tripolyphosphate solution and 
potassium hydroxide to the fully de-mineralized water and mix by stirring. Finally, add sodium silicate (water 
glass) and mix by stirring. 

After 1 to 2 days, depending on the raw materials used, a slight sediment develops in this initially clear 
solution. This can be removed by precipitation and filtration. 



Table A.3 — Formula for test detergent primarily for glass washing maschines 

Raw material Mass fraction 
% 

Quantity required for 1 kg 
g 

Fully demineralized water 60,57 605,7 

Potassium tripolyphospate solution, 50 % (mass 
fraction) 20,00 200,0 

Potassium hydroxide, 50 % (mass fraction) 8,00 80,0 

Sodium silicate (water glass), molar ratio 
r (SiO2/Na2O) = 3,41 to 3,51; solid mass fraction 
approximately 35 % 

11,43 114,3 

Total 100,00 1000,0 

A.2.3 Test rinse aids 

In accordance with the formula specified in Table A.4, dissolve the crystalline citric acid in the fully 
demineralized water by stirring. Then add the two other liquid raw materials and mix by stirring. 

Table A.4 — Formula for test rinse aids 

Raw material Mass fraction 
% 

Quantity required for 1 kg 
g 

Fully demineralized water 70,00 700,0 

Citric acid, monohydrate, crystalline 5,00 50,0 

Niotenside, fatty alcohol C12/C14 + 5 EOa + 4 POb  20,00 200,0 

Sodium cumolsulfonate, 40 % (mass fraction) 5,00 50,0 

Total 100,00 1000,0 
a EO: Ethylene oxide. 
b PO: Propylene oxide. 

A.3 General tests 

A.3.1 Visual inspection of cleanliness and dryness 

In day-to-day operations, a visual inspection of cleanliness and dryness shall be carried out for all wash ware 
items. 

The wash ware shall be externally dry upon removal from the wash ware carriers, with remaining droplets on 
the supporting points and residual moisture in the interior of hollow articles being tolerated. 

A.3.2 Water quality 

A.3.2.1 Fresh water 

The fresh water shall be matched to the detergent in terms of quality. Fresh water of higher degrees of 
hardness may cause deposits in the machine and on the wash ware. To avoid these deposits, the process 
water shall be treated, e. g. softened or fully demineralized. 

The manufacturers' specifications shall be complied with. 



A.3.2.2 Rinse aid solution 

The rinse aid solution shall, from the microbiological point of view, be of drinking water quality. It may be 
tested according to 98/83/EC [6]. 

A.3.3 Checking of the dosage/concentration of treatment agents 

The dosage of treatment agents shall be checked by monitoring the consumption of concentrates. The 
concentration of treatment agents shall be checked by titration, measurement of conductivity or volumetry, in 
accordance with the manufacturers' recommendations. 

A.4 Test report 

A.4.1 Documentation 

The individual results of all tests and analyses shall be documented. 

The record sheets according to Annex B can be used for this purpose. 

The test results shall be compiled in the test report, which shall conclude with an overall assessment of the 
hygienic functioning of the warewasher. 

A.4.2 Data in the test report 

The following data shall, as a minimum requirement, be documented in the test report: 

a) Device name and number; 

b) Details of sampling; 

c) Wash ware and positioning of bioindicators; 

d) Chemical and physical data (see record sheet B.1); 

e) The individual results of all prescribed tests (see Annex B); 

f) An overall assessment with details of compliance with requirements and/or of variances; 

g) Signature of the inspector and date. 



Anhang B 
(informative) 

 
Examples record sheets 

B.1 Physical and chemical data 

Test no.:  

Date: 

Machine designation:  

Type: 

Manufacturer: 

Location: 

Drying unit: yes/no 

Programme selection: 

Contact time in seconds: 

Rinse water volume per rack in litres: 

Rinse water volume in litres per hour: 

Fresh water replacement in litres per hour: 

Comments on the machine:  

Water quality:  

Detergent (type and concentration): 

Rinse aid (type and concentration): 

Tank temperature: 

Rinsing temperature: 



B.2 Evaluation of the determination of the surface total aerobic count 

B.2.1 Warewasher contact plate test 

No. Type of wash 
ware item 

Cleanlinessa   Degree of 
drynessb   

Total aerobic count 
in cfu per cm2 

Comments 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      
a Cleanliness: + clean     - not clean 
b Degree of dryness: + dry     - not dry 

B.2.2 Re-usable crate/container swab or contact plate test 

Reus-
able 
crate/
con-
tainer 
no. 

Checkpoint 1 Checkpoint 2 

Sampling 
point 

Total 
aerobic 
count 

Yeasts/ 
moulds 

Entero-
bacteriaceae 

Sampling 
point 

Total 
aerobic 
count 

Yeasts/ 
moulds 

Entero-
bacteriaceae 

cfu/10 cm² cfu/10  
cm² 

cfu/10 cm² cfu/10 cm² cfu/10 cm² cfu/10 cm² 

1         

2         

3         

4         

5         

For tests not carried out, enter n.n. 

Record sheet B.2.1 may be used for the assessment of cleanliness and degree of dryness. 



B.3 Checking the bacteria content of the detergent solution 

Designation of 
tank from which 

sample taken 

Concentration of 
detergent (if known) 

pH value of 
neutralized 

sample 

Total aerobic 
count  

in cfu per ml 

Optical condition of 
detergent solution 

     

Time: 

Operating duration: 

Comments on the identification of microorganisms detected: 

Culture medium used: 

 

Assessment: 



B.4 Results of inspection with bioindicators 

B.4.1 Single-tank warewashers and multi-tank warewashers: evaluation of bioindicators 
(stainless steel test objects, position on cutlery tray / cutlery conveyor, see Figs. 3 and 5) 

Bioindicator no. Position on  
cutlery tray/ 

cutlery conveyora 

Visual 
assessment of 
cleanliness of 
bioindicators 

E. faecium cfub/ 
bioindicator 

RF
c 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

21     

22     

23     

24     
a Position according to sketch or photo 
b cfu: colony-forming unit 
c RF: logarithmic decimal reduction factor 

Initial total aerobic count (total aerobic count in transport controls): 

Mean value of E. faecium cfu / bioindicator: 

 

Assessment: 



B.4.2 Single-tank warewashers: evaluation of bioindicators (test plates, see Figs. 1 and 2) 

B.4.2.1 Single-tank warewashers: position of the test plates 

Row 
Positions 

1 2 

1   

2   

3   

4   

5   

6   

The racks shall be filled in accordance with the operating instructions. The plates shall be placed next to each 
other in individual rows and be numbered for the evaluation. The position diagram shall be extended 
accordingly if more than two plates can be placed next to each other in a rack, and/or if there are more than 
six rows in the rack. 



B.4.2.2 Single-tank warewashers: evaluation of bioindicators (stainless steel test objects, position 
on test plates) 

Bioindicator     

Plate  
no. 

Visual 
assessment of 
cleanliness of  
bioindicatorsa   

Degree of 
dryness of  
test platesb   

E. faecium cfuc  
/ bioindicator 

RF
d 

  

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      

11      

12      
a Cleanliness: + clean     - not clean 
b Degree of dryness: + dry     - not dry 
c cfu colony-forming units 
d RF logarithmic decimal reduction factor 

Initial total aerobic count (total aerobic count in transport controls): 

Mean value of E. faecium cfu / bioindicator: 

 

Assessment: 



B.4.3 Multi-tank warewashers – evaluation of bioindicators (stainless steel test objects, 
position in test rack, see Fig. 4) 

Bioindicator no. Visual assessment of  
cleanliness of bioindicatorsa b    

E. faecium  
 cfuc  /bioindicator 

RF
d 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

a Cleanliness: + clean      - not clean 
b Degree of dryness + dry      - not dry 
c cfu colony-forming units 
d RF logarithmic decimal reduction factor 

Initial total aerobic count (total aerobic count in transport controls): 

Mean value of E. faecium cfu / bioindicator: 

 

Assessment: 



B.4.4 Glasswashing machines: evaluation of bioindicators (test glasses) 

B.4.4.1 Glasswashing machines: position of the test glasses 

Row 
Positions 

1 2 3 4 5 6 

1       

2       

3       

4       

5       

The glass racks shall be filled in accordance with the operating instructions. The glasses shall be placed next 
to each other in individual rows and shall be numbered for the evaluation. The position diagram shall be 
extended accordingly if more than six glasses can be placed next to each other in a rack, and/or if there are 
more than five rows in the glass rack. 



B.4.4.2 Glasswashing machines: evaluation of bioindicators (test glasses) 

Type of glass: Test cycle 

Glass no. 
1 2 3 

Ca   DDb   cfuc   RFd   C DD cfu RF C DD cfu RF 
1             
2             
3             
4             
5             
6             
7             
8             
9             

10             
11             
12             
13             
14             
15             
16             
17             
18             
19             
20             

a C cleanliness 
b DD Degree of dryness 

+ clean 
+ dry 

-  not clean 
-  not dry 

c cfu colony-forming units of E. faecium per glass 
d RF logarithmic decimal reduction factor 

Initial total aerobic count (total aerobic count in transport controls): 

Mean value of E. faecium cfu/glass: 

 

Assessment: 



B.4.5 Re-usable crates/containers - evaluation of bioindicators (stainless steel test objects, 
for position see Fig. 6) 

Re-usable 
crate/con-
tainer no. 

Bioindicator 
no. Position cfu/bioindicatora  RFb   Result of visual  

inspectionc   

1 

1 1    

2 2    

3 3    

4 4    

5 5    

2 

6 1    

7 2    

8 3    

9 4    

10 5    

3 

11 1    

12 2    

13 3    

14 4    

15 5    

4 

16 1    

17 2    

18 3    

19 4    

20 5    

5 

21 1    

22 2    

23 3    

24 4    

25 5    

6 26 1    



Re-usable 
crate/con-
tainer no. 

Bioindicator 
no. Position cfu/bioindicatora  RFb   Result of visual  

inspectionc   

27 2    

28 3    

29 4    

30 5    

7 

31 1    

32 2    

33 3    

34 4    

35 5    

8 

36 1    

37 2    

38 3    

39 4    

40 5    

Culture media for evaluation: 

a cfu: colony-forming units.  
b RF: logarithmic decimal reduction factor. 
c visual inspection: + clean       - not clean. 

Initial total aerobic count (total aerobic count in transport controls): 

Mean value of E. faecium cfu/bioindicator 

 

Assessment: 
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Additional information on 8.3 
 
National Standards 
 
DIN 10510:2008 Food hygiene — Commercial dishwashing with multitank-
transportdishwashers — Hygiene requirements, procedure testing 
 
DIN 10511:1999 Food hygiene — Commercial glasswashing with glasswashing machines — 
Hygiene requirements, testing  
 
DIN 10512:2008 Food hygiene — Commercial dishwashing with onetank-dishwashers — 
Hygiene requirements, type testing 
 
DIN 10522:2006 Food hygiene — Commercial cleaning of reusable boxes and reusable 
containers for unpackaged foodstuffs — Hygiene requirements, testing 




