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Food contact surfaces – General requirements
[bookmark: _Toc153131040]Foreword
This Kenya Standard was prepared by Methods of Sampling and Analysis of Food Products Technical Committee under the guidance of the Standards Projects Committee, and it is in accordance with the procedures of the Kenya Bureau of Standards.
Kenya Bureau of Standards (KEBS) has established Technical Committees (TCs) mandated to develop Kenya Standards (KS). The Committees are composed of representatives from the public and private sector organizations in Kenya.
Kenya Standards are developed through Technical Committees that are representative of key stakeholders including government, academia, consumer groups, private sector and other interested parties. Draft Kenya Standards are circulated to stakeholders through the KEBS website and notifications to World Trade Organization (WTO). The comments received are discussed and incorporated before finalization of the standards, in accordance with the Procedures for Development of Kenya Standards.
Kenya Standards are subject to review, to keep pace with technological advances. Users of the Kenya Standards are therefore expected to ensure that they always have the latest versions of the standards they are implementing.
This standard lists the maximum permissible levels of food borne micro-organisms, among other food safety aspects, that pose a risk to human health. It includes sampling plans, used to sample lots or consignments of classes of foods, and the criteria for determining whether the food poses a risk to human health. The microbiological criterion included in the standard is applicable to the corresponding food category.
The standard also covers the physical and chemical food safety aspects by making reference to other relevant standards.
During the preparation of this standard, reference was made to the following documents:
Australian Standard 1.6.1, Microbiological limits for food.
International Commission on Microbiological Specifications for Foods — Micro-organisms in foods, Book 8.
Commission Regulation (EC) No. 1441/2007 of 5 December, 2007 amending Regulation (EC) No. 2073/2005 on microbiological criteria for foodstuffs.
Public Health England. Detection and Enumeration of Bacteria in Swabs and other Environmental Samples. Microbiology Services. Food, Water & Environmental Microbiology Standard Method E1; Version 2
Acknowledgement is hereby made for the assistance derived from these sources.
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1	Scope
This Draft Kenya Standard specifies the general requirements on sampling, analysis and microbiological limits for food contact surfaces and environmental monitoring during production and handling of food.
[bookmark: _Toc153131042]2	Normative references
The following referenced documents referred to in the text in such a way that some or all of their content constitutes requirements of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
ISO 4832, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of coliforms — Colony-count technique
ISO 4833-1 Microbiology of the food chain — Horizontal method for the enumeration of microorganisms — Part 1: Colony count at 30 degrees C by the pour plate technique
ISO 4833-2 Microbiology of the food chain — Horizontal method for the enumeration of microorganisms — Part 2: Colony count at 30 degrees C by the surface plating technique
ISO 6579 -1 Microbiology of the food chain — Horizontal method for the detection, enumeration and serotyping of Salmonella ― Part 1: Detection of Salmonella spp.
ISO 6888-2: Microbiology of the food chain — Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other species) Part 2: Method using rabbit plasma fibrinogen agar medium
ISO 11290-1: Microbiology of the food chain — Horizontal method for the detection and enumeration of Listeria monocytogenes and of Listeria spp. — Part 1: Detection method
ISO 16649-2: Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of beta-glucuronidase-positive Escherichia coli — Part 2: Colony-count technique at 44 degrees C using 5-bromo-4-chloro-3-indolyl beta-D-glucuronide
ISO/TS 17728   Microbiology of the food chain — Sampling techniques for microbiological analysis of food and feed samples
ISO 21527-2: Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of yeasts and moulds — Part 2: Colony count technique in products with water activity less than or equal to 0,95
 ISO 21528-2 Microbiology of the food chain — Horizontal method for the detection and enumeration of Enterobacteriaceae — Part 2: Colony-count technique
ISO /TS 17728, Microbiology of the food chain — Sampling techniques for microbiological analysis of food and feed samples 




ISO 11133 Microbiology of food, animal feed and water — Preparation, production, storage and performance testing of culture media
[bookmark: _Toc153131043]3	Terms and definitions
For the purposes of this document, the following terms and definitions apply. 
3.1
food contact surface
any surface that comes into contact with food products during production, processing and packaging. This includes surfaces of equipment, utensils and containers
3.2
nonfood contact surface
surface in food preparation area that does not directly come into contact with food that may contribute to cross contamination
3.3
microorganism
entity of microscopic size, encompassing bacteria, fungi, protozoa and viruses
Note to entry:	For the purposes of this standard, microorganisms are bacteria, yeasts and moulds that are able to produce colonies.
3.4
swabbing method
technique using sterile absorbent material attached to the end of a stick or wire or a sponge or piece of absorbent material, to pick up microorganisms from surfaces
3.5 
sampling
procedure used to draw and constitute a sample
3.6
microbiological analysis
scientific process that evaluates microorganisms in food samples to ensure their safety and quality.
3.7
microbiological limits 
level of microorganisms that a food product can have before it is considered unacceptable
3.8
sampling technique
procedure used to take the samples from food contact surfaces and environment
3.9
Environmental monitoring: 
Systematic observation, measurement and calculation of the condition of the environment, emission of pollutants or population and species, which are necessary for the assessment of the condition of the environment, the development of environment policies and the planning of environmental protection measures as well as the control of the effectiveness thereof
3.10
diluent
Medium designated to separate microorganisms from a solid test product into a liquid phase and /or to reduce their concentration by dilution without multiplication or inhibition during the time of contact
example- Peptone salt solution
3.11 
neutralizer
chemical agent used to inactivate, neutralize, or quench the antibacterial properties of antibacterial agents in the test procedure  
example - polysorbate 80
[bookmark: _Toc173141334]4	Requirements 
4.1	The sampling area 
4.1.1	A specified area of the surface to be examined shall be identified. The area is not always defined by a numerical size.
4.1.2	If the area is not defined by a numerical size, the area sampled shall be clearly described.
4.1.3	If the area is defined by a numerical size, follow the instructions below.
a) For the detection of microorganisms, when the areas are accessible, the total sampled area should be based on risk assessment to increase the probability of detecting microorganisms.
b) For the enumeration of microorganisms, the recommended area does not need to be so large, e.g ≤ 100 cm2
4.1.4	It is recommended that all necessary measures and appropriate codes of practice required for maintaining a hygienic environment throughout the food chain (production, handling, and marketing) are established and implemented to ensure provision of safe food for human consumption. 
4.2	Sampling personnel
All sampling personnel shall comply with requirements as in ISO /TS 17728
5	Sampling techniques
5.1	General 
5.1.1	It is important that the laboratory receives a sample that is representative of the surface sampled.
5.1.2	The contact plate method is only applicable to flat surfaces, whereas the other methods can be used for all types of surfaces.
5.1.3	For the sampling of hard-to-reach, small areas (≤ 100 cm2), sterile stick swabs should be used to sample.
5.1.4	For the sampling of large surfaces (> 100 cm2), sterile cloths or sponges should be used.
5.1.5	After sampling, the surface is cleaned and/or disinfected, if necessary, to avoid traces of nutrients, moisture, chemical or physical elements resulting from the sampling procedure remaining on the sampled surface. This can be done with sterile wipes, moistened with alcohol.
5.1.6	For environmental monitoring the sampling techniques should be as in Annex A.
5.2	Specific techniques
5.2.1	Contact plate method
5.2.1.1	Press the agar surface of the contact plate firmly and without any lateral movement against the test surface.
5.2.2.2	Consistency of time (e.g. 10 s) and pressure (e.g. with a mass of 500 g) allows better reproducibility of results. Close the contact plate immediately after sampling and put it back in the transport container.
5.2.2.3	Do not use the contact plate method for qualitative methods.
5.2.2	 Stick swab method
5.2.2.1	General
5.2.2.1.1	Stick swabs should be used to sample small hard-to-reach locations (e.g. inside hollow rollers or motor housing). It is recommended to use sterile disposable templates to prevent the transfer of contamination and/or disinfectant compounds. The size of the sampled area shall be approximately known and/or the location well described.
5.2.2.1.2	In the event that the area to sample is wet, a dry swab may be used unless neutralizers are needed. In the event that the area to sample is dry, a moistened swab shall be used, except if moisture cannot be removed from the processing area. In order to increase the recovery of microorganisms, it is better to use moistened swabs.
5.2.2.2	Moistened stick swab
To use a moistened swab, remove a stick swab from the sterile wrapping and moisten the tip by immersing it in a tube containing the diluent/neutralizer. Press the tip of the swab against the wall of the tube to remove excess diluent/neutralizer. 
Place the tip of the swab on the surface to be examined and streak an estimated area of, e.g. ≤ 100 cm2, while rotating the stick swab between thumb and forefinger. For flat surfaces, the sampling should be performed horizontally and vertically, e.g. 10 times in each direction. For hard-to-reach small surfaces, make sure to sample the entire described location including crevices, gaps, surface connections, etc. Return the stick swab in the tube with the diluent/neutralizer. Make sure the tube is closed so that the swab stays moist until the analysis.
5.2.2.3	Dry stick swab
To use a dry swab, remove a stick swab from the sterile wrapping and place the tip of the swab on the surface to be examined and streak an estimated area of, e.g. ≤ 100 cm2, while rotating the stick swab between thumb and forefinger.
For flat surfaces, the sampling should be performed horizontally and vertically, e.g. 10 times in each direction. For hard-to-reach small surfaces, make sure to sample the entire described location including crevices, gaps, surface connections, etc. Return the stick swab in the tube. Make sure the tube is closed until the analysis.
5.2.3	 Sponge/cloth method
5.2.3.1	General
A sponge or cloth should be used to sample large areas. In contrast with stick swabs, they can be rubbed more vigorously over surfaces and are highly absorptive. The sponge/cloth should have been moistened with a sufficient quantity of sterile  diluent/neutralizer (without excess). 
In the event that the area to sample is wet, a dry sponge/cloth may be used, unless neutralizers are needed.
If the area to sample is dry, a moistened sponge/cloth shall be used, except if moisture cannot be removed from the processing area. In order to increase the recovery of microorganisms, it is better to use moistened sponge/cloth.
5.2.3.2	Moistened sponge/cloth
Open the plastic bag or container containing the sponge/cloth. Remove aseptically the sponge/cloth, e.g. with sterile forceps and/or a sterile gloved hand, or grab the sponge/cloth through the bag and pull the reversed bag over the hand. Sample the chosen surface horizontally and vertically using even and firm pressure, changing the face of the sponge/cloth and ensuring the whole area is sampled. 
Return the sponge/cloth to the plastic bag or container and make sure that it remains moistened until the time of analysis. If neutralizers are used, right after sampling squeeze the sponge, let it soak in the diluent with neutralizers to fully react with the sanitizer. Close the plastic bag or container in a manner that will ensure neither leakage nor cross-contamination.
5.2.3.3	Dry sponge/cloth
Open the plastic bag or container containing the sponge/cloth. Remove aseptically the sponge/cloth for example, with sterile forceps and/or a sterile gloved hand or grab the sponge/cloth through the bag and pull the reversed bag over the hand. Sample the chosen surface horizontally and vertically using even and firm pressure, changing the face of the sponge/cloth and ensuring the whole area is sampled. 
Return the sponge/cloth to the plastic bag or container. Close the plastic bag or container in a manner that will ensure no cross-contamination
5.2.4	Hand swabbing
Hand swabbing shall be done in accordance with Annex B.
5.2.5		Method for settle plate.
Swabbing of packaging material shall be done in accordance with Annex C.
6	Microbiological analysis
6.1	General
6.1.1	The approved test methods for food microbiology shall be used to determine whether the food contact surfaces and/ or environmental monitoring has exceeded the maximum permissible levels of the micro-organisms 
6.1.2	In the event of the use of alternative analytical methods, such methods shall be validated against the reference method, and if a proprietary method, certified by a third party in accordance with the protocol set out in ISO 16140 or other internationally accepted similar protocols, is used.
6.1.3	Surfaces where samples are drawn shall include the following, but not limited to:
· Equipment services 
· Primary Packaging
· Secondary Packaging
· Working surfaces
· Utensils
· Cutlery
· Storage containers
· PPEs
· Personnel hands
· Food protective clothing
· Floor
· Drains
· Walls
· Aerial
· Doorknobs
· Plastic curtains
· Tap handles
· Water tanks 
· Switches
· Sinks
· Washing area
6.2	Microbiological requirements
6.2.1	It is recommended that all necessary measures and appropriate codes of practice required for maintaining a hygienic environment throughout the food chain (production, handling, and marketing) are established and implemented to ensure provision of safe food for human consumption.
6.2.2	The Food contact surface shall comply with the microbiological limits given in Table 1 when tested in accordance with the test methods specified therein.
Table 1 Microbiological limits for food contact surfaces

	Contact surface
	Micro-organism
	Limit
max.
	Test method

	Personnel hands
	
	
	 

	
	Salmonella spp
	Not detected
	 ISO 6579-1

	
	Staphylococcus aureus (Coagulase +ve Staphylococci)    CFU/Swab
	< 10
	ISO 6888-2

	
	Eschericia coli, CFU/cm2  
	< 10
	ISO 16649-2

	
	Total Viable Count/cm2
	≤100
	ISO 4833-1

	
	
	< 10
	ISO 21528-2

	
	Coliforms CFU/cm2  
	<10
	 ISO 4832

	Food contact surfaces
	Coliforms CFU/cm2 a
	<10
	ISO 4832

	
	Salmonella spp 
	Not detected
	ISO 6579-1

	
	Staphylococcus aureus (Coagulase +ve Staphylococci) CFU/cm2
	< 10
	ISO 6888-2

	
	Listeria monocytogenes 
	Not detected
	ISO 11290-1

	
	Total Viable Count/cm2
	≤100
	ISO 4833-1

	
	Yeast and moulds cfu/ cm2
	<10
	ISO 21527-2

	
	
	
	

	
	Escherichia coli, CFU/cm2   
	<10
	ISO 16649-2

	Aerial exposure (environmental monitoring)
	Total plate count per plate per exposure time
	≤ 100
	ISO 4833-2

	
	Yeast and moulds per plate per exposure time
	≤ 50
	ISO 21527-2

	

   Note:
Reporting units: CFU per surface area swabbed, where specified (usually per 100 cm²), or CFU per swab where

the surface area is not specified





  Annex A
(informative)

 environmental monitoring procedure
A1	Prepare appropriate media agar plates as per the laboratory’s SOP for preparation and storage of microbial media or any other international standards for preparation of the target analyte media. 
A.2	Pre- Incubate the plates for 48 h (bacteria) and 96 h (yeasts and moulds) to monitor for sterility 
A.3	Aseptically check all the pre-incubated plates for any evidence of microbiological cross-contamination.
A.4	Discard the plates having microbiological growth.
A.5	Transfer the required number of pre-incubated plates into cooler box/pass box for sampling.
A.6	Label the plates accordingly.
A.7	Place the plates at the targeted air sampling area/point (with low external air flow ) and aseptically remove the upper lid. Expose the media plates concurrently at all the locations for atleast 30 minutes 
A.8	After at least 30 min of exposure, close the plates plates with upper lids, and collect the plates in the same sequence in which the plates were exposed.
A.9	Pack the plates in cooler box/pass box and transfer the plates to the laboratory for incubation (don’t pack more than 10 plates in stack).
A.10	Incubate all exposed plates in an inverted position in the incubator, each as per SOP of the target parameters to be analysed.
A.11	After incubation observe and count the number of colonies on the digital colony counter or in the light source with the help of marker counter.
A.12	Record the observation colony counts, in cfu/plate 
NOTE 1	Whenever a sterile test is to be performed in a day of monitoring shall be done at the same time
NOTE 2	For anaerobic incubation the plates shall be pre-incubated under anaerobic condition 2 days@350c or 3 days@250c.
NOTE 3	The frequency of monitoring shall be determined by the risk assessment of the type of operations.
NOTE 4	Incubation be done as per laboratory SOP.
NOTE 5	When conducting active environmental sampling, a media plate is placed on the air sampler that captures air at the rate of 1000 L air per 10 min in a 1 m3 of volume and performed in the middle of the target area/room. The test result is expressed as cfu/cm2
[bookmark: _Toc131067669][bookmark: _Toc155643967][bookmark: _Toc163812201][bookmark: _Hlk195085777][bookmark: _Hlk206313257]Annex B
(informative)

The procedure for hand swabbing 
B.1	The sampler should observe aseptic techniques. Carry all the items required for taking a swab. Label the swab bottle accordingly . Wash and dry/wipe hands before putting on gloves. Wear gloves and a mask. Sanitize the gloves with 70 % ethano/ isopropyl alcohol .
B.2	Slightly loosen the cap of the bottle holding 5 ml of sterile diluent. Aseptically remove the swab stick from the paper. Dip the swab stick head into the diluent if the surface is dry. For the wet surface remove the swab stick and swab  
B.3	Roll the swab stick head on the hand surface to be swabbed. With one hand slightly lift the cap of the bottle, put the swab stick head inside, break the swab stick head and tightly close the bottle.
NOTE	Swabbing the hands should include the palm, back, between the fingers and the fingertip.
Annex C
(normative)

Surface swabbing
C.1	Determine the size and shape of the equipment or surface to be swabbed. Light your blow lamp to help sterilize the air around the place where you are taking the swabs. Sanitize your hands with ethanol isopropyl alcohol /, let the ethanol dry (avoid dripping ethanol/ isopropyl alcohol from your hands) then carefully open your bottle containing the diluent, immerse the swab stick into the diluent with the side that has the cotton bud.
NOTE	Ethanol is highly flammable 
C.2	Press the swab stick with a rolling motion against the side of the test bottle to remove excess diluents. Remove the swab stick from the test bottle and rub the cotton end of it exerting pressure against the surface under test so that every part of the surface is rubbed several times to and from.
C.3	Replace the swab stick into the diluent, mix and exert pressure as before. Repeat the cycle of immersion, and swabbing four times, each time in a different place.
C.4	After swabbing break or cut off the swab stick as near to the cotton bud as possible using the cap of the bottle or with sterilized scissors and let the cotton swab fall into the solution and cap the bottle. Label each bottle after taking each swab with the appropriate sample reference number and date of swabbing. Keep the bottles with the diluents until the time of the test at a temperature not exceeding 8°C. Put off the blowlamp and clear up the sampling area.
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