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Listeria in foods
• Pirie, Harvey: bacterium isolated from a gerbil in South 

Africa named Listerella hepatolytica
• Later renamed Listeria monocytogenes
• ‘Awkward and unnoticed adolescent’ emerged into an 

important foodborne pathogen
• 1981 discovery that it could be transmitted by foods
• 1985 identified as the causative agent in a large (142 

cases with 48 deaths) outbreak associated with a 
Mexican-style soft cheese

• Today L monocytogenes a source of continual problems 
for the food industry and regulatory agencies



Listeria
• 6 species

– L monocytogenes 
– L innocua, L welshimeri, L seeligeri, L ivanovii, L grayi and 4 subspecies

• Presence of Listeria spp in a food manufacturing environment is often used as 
an indicator for L monocytogenes infections

– May form difficult-to-remove biofilms
– Growth over wide temperature range from 5°C- 60°C, best at 25°C

• Infective dose in vulnerable individuals can be very low (100 CFU/g) 

• Transmission: foodborne; trans-placental; person-to-person 
transmission rare

• Ubiquitous: soil, plant, animal, fish & other marine foods



Listeria
• Found in a variety of food products but hazardous in chilled 

processed foods with a long shelf-life (e.g. smoked fish, pâtés, soft 
cheeses & ready-to-eat cooked meats)

• Can grow slowly at temperatures close to 0°C and can multiply to 
dangerous levels in refrigerated foods unless controlled

• Legislation is introduced in many countries e.g. 
– in EU ready-to-eat foods: regular testing required with limit of absent 

in 25g at point of production and up to 100 CFU/g at the end of shelf 
life

– in USA, regular testing and a ‘zero tolerance’ in ready-to-eat foods
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Listeriosis: 2017-18 RSA outbreak
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“All Africa Games” – 10th September 1999 
SAMJ 2001;91(5):417-421

• Participants included 578 SA children

• Meal eaten at Johannesburg Athletics Stadium btw. 15h00-
17h00
– Either chicken OR stew, together with maize-meal porridge 

& fruit juice

• Shortly after eating the meal: 513 children taken to 3 hospitals 
– 149 admitted for observation

• Questionnaires distributed to 578 children; 361 returned 
(response rate 62.5%)



THE ALL AFRICA GAMES...

• Of 361 children involved, information 

available 

– vomiting (n=134) - fruit juice

– diarrhea (n=53)  - maize meal porridge, chicken 

stew



1
• Table shows the odds of developing illness after 

consumption of the various foods.

2
• Fruit juice (OR=20.0) and maize-meal porridge was strongly 

associated with the development of any illness.



MULTIVARIATE ANALYSIS OF ASSOCIATION BETWEEN FOODS 
CONSUMED AND CASE-DEFINITION A (ACUTE NAUSEA OR VOMITING) 

AND B (DIARRHOEA)

Fruit juice 11.8 (11.5 - 90.4) 0.0177 2.4 (0.3 - 0.9)              0.4187

Beef stew 0.7 (0.3 - 1.5) 0.3064 0.9 (0.2 - 3.2)              0.8164

Chicken stew 1.6 (0.9 - 3.0) 0.1233 7.3 (3.4 - 5.9) 0.0001

Maize-
meal
porridge 3.0 (0.9 - 3.0) 0.0005 8.8 (2.6 - 0.2)             0.0005

Subjects that satisfied definition B were more likely to have consumed both the 
maize-meal porridge (OR=8.8) and chicken stew (OR=7.3)

Subjects that satisfied definition A were more likely to have consumed fruit juice 
(OR=11.8) or the maize-meal porridge (OR=3.0)

Case Definition A Case Definition B

Food Odds ratio (95%)     p value Odds ratio (95%) p 
value



Findings

• High bacterial counts (TPC: 1,6 million cfu/ml – should be < 
100cfu/ml)

• Shigella flexneri – isolated in maize-meal porridge

• Environmental findings & microbiological sampling of foods, 
utensils & food preparation areas – unacceptable parameters

• High Court of South Africa:” Case 2000/3100, Nise Caterers cc 
versus Times Media Limited” – an interesting surprise



Major factors that impede the successful 
investigation of food-borne outbreaks

• Often, information about food-consumption of non-affected people not 
collected

• Delays &/or incorrect collection of implicated food / water samples, delays 
in their submission to the laboratory, chain of custody not maintained, 
cold chain (≤ 7⁰ C) not maintained – consequently, legal requirements not 
met  

• Failure to arrange for collection of clinical samples (stools, rectal swabs, 
vomitus) from affected people

• Psychogenic amplification









SAMPLING STEPS 
R. 328 of 2007

1. Sample Collection

ü Sufficient Quantity in container/packaging -2(1)(f)

ü Sample in the presence of person in charge/any other adult
person

ü Notification, in writing, of the sampling and purpose 
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SAMPLING STEPS 
R 328 of 2007

2. Sample  Division - Offer in writing Annexure A – [Reg 2(c)]

ü If accepted divide into three identical parts 
- Part A- person in charge
- Part B-sent to analyst 
- Part C- carefully kept by the inspector until the case has been  

finalized - RETENTION SAMPLE

ü Insufficient contents of one package
- obtain additional packages of the same product, mix and divide 
as above



LABELING, PACKAGING, SEALING 
(CHAIN OF CUSTODY), TEST 
REQUEST



RECEIVED BY ANALYST WITH 
INTACT SEAL (CHAIN OF CUSTODY)



SAMPLING STEPS 
R 328 of 2007

3. Pack, seal and label each of the three parts - label format 
provided in Annexure B.
(a) an identification number;
(b) concise details regarding the contents;
(c) the nature of the examination or analysis

required;
(d) the date on which the sample was taken;
(e) Inspectors name & work address.



SAMPLING STEPS 
R 328 of 2007

ü If offer to divide the sample is not accepted – pack, seal & 
label the undivided sample 

ü Perishable foodstuff or foodstuff in a sealed package or 
where opening of package would hamper analysis or 
examination will not be divided 

ü The original label of the package or a copy - sent to the 
analyst
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ASEPTIC TECHNIQUE, COLD CHAIN, 
DELIVERY



SAMPLING EQUIPMENT FOR BACTERIOLOGICAL ANALYSIS 
R 328 of 2007

ü Must use sterilized equipment to take a sample and transfer to 
sterile container 

ü Surround the sample within 15 minutes after sampling with 
crushed ice or any other suitable refrigerant To reduce the 
temperature of the sample to 7ºC

ü Samples must be maintained at 7ºC or below, BUT NOT FROZEN 
until it is delivered to the analyst



DUTIES OF THE ANALYST 



SAMPLING STEPS 
R 328 of 2007

ü Delivery to analyst by any convenient means BUT 
provided Inspector's seal remains intact

üChemical Samples: 
DoH Forensic Chemical Laboratories (Cape Town & 
Pretoria)

ü Microbiological Sampling: (NHLS/Private 
Laboratory)
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Sampling
• Adequacy and condition of a sample for examination 

are of primary importance

• Improper collection, mishandling, non-
representative samples of a sampled lot =>  
meaningless laboratory results

• As interpretations about a large consignment of food 
are based on a relatively small sample, use best food 
testing equipment for accurate results



Equipment requirements - Items that are NOT 
provided, and must be sourced by EHPs

– Alcohol-based hand-rub gel (hand hygiene)
– PPE: hand sanitizer, sterile gloves, disposable plastic aprons
– Cooler boxes
– Courier waybills
– Temperature monitoring device
– Frozen cooler bricks
– Pen, marker pens
– 70% alcohol (NOT 100% alcohol, NOT methylated spirits)
– Matches / lighter
– Forceps and other sampling utensils

• MUST BE WASHED TO REMOVE ADHERING DEBRIS PRIOR TO ANY 
DISINFECTION / STERILIZATION PROCESS

– Spirit or a gas burner



Equipment requirements - Items that are provided by 
the NHLS

• Equipment provided by NHLS
– Sample containers (red topped, sealed, and irradiated –

states ‘sterile’)
– Laboratory request forms 
– 10 ml full strength Fraser’s broth in a sterile MacCartney

bottle with screw-top
– Sterile swabs individually packaged from manufacturer 

• Procedure to get above items 
– To be confirmed



Sampling: Listeria outbreak 
investigation form

• Laboratory request form (“Listeria outbreak 
investigation form”)

• Sample type & details
• Patient details if it is a clinical sample
• Location where samples were taken
• Local authority responsible for payment
• Reference number
• Date taken
• Contact person (person who took the samples)
• Phone, cell, & e-mail address
• Test request



Listeria outbreak investigation form



Sampling 

• Collecting food samples – ASEPTIC TECHNIQUE

– Fill in Laboratory request form (see Appendix A)

– Label sample container before the sample is collected

– Perform hand hygiene with an alcohol-based Hand-rub 

– Don a disposable plastic apron

– Don a pair of sterile gloves

– Use a freshly cleaned & sterilized utensil for each sample

– Decontaminate with 70% alcohol, allow alcohol to evaporate

– If utensil heated, wait for the utensil to cool before taking the sample

– 50 – 100 grams per sample is required (preferably 100 grams)

– Place the sample into a container, then into a zip-lock and sealed plastic bag & then 

in the cooler box

• In the event of whole foods, pieces thereof, or meals

1. Steps 1-5 as above

2. Place sample (or pieces of a sample) into a (separate) container(s), then into a 

zip-lock and sealed plastic bag & then in the cooler box



Sampling: hand hygiene



Sampling: utensils



Sampling containers



Sampling 
• Taking swab samples from outer packaging of 

foodstuffs and from the food processing environment

– Label the 10 ml full strength Fraser’s broth (bottle)
– Select a sterile swab
– Pre-moisten the swab in the 10 ml full strength Fraser’s 

broth
– Take the sample with the moistened swab
– Place the swab back into the 10 ml full strength Fraser’s 

broth and break off the handle
– Close the 10 ml full strength Fraser’s broth lid and place 

into cooler box



Sampling 
• Sample integrity

• All samples should be sealed with tamper-proof tape (very important if one of 
the parties wishes to pursue legal action or there have been death/s)

• Alternatively, the cooler box may be sealed with tamper-proof tape

• In any event the sample integrity is critical
– Ensure that samples are not leaking, lids are screwed on properly, samples 

cannot be broken in transit etc. 

– Do not use glass containers / or polystyrene ‘take-away’ food containers 
without ensuring that the latter containers are appropriately sealed and 
placed in a plastic bag



Sampling 

• Test Requests (test analysis required)

– Food for Listeria:
• Culture and Quantification = present or absent plus 

colony forming units per gram CFU/g

– Swab for Listeria:
• Culture = present or absent



Sample packaging & transportation

• Place the samples in a sturdy cooler box and not in a cardboard box
• Include enough ice-bricks to maintain a temperature of ≤ 7o C for the full journey
• Include temperature monitoring device in each cooler box
• Samples should not be frozen unless you are sending an already frozen sample 
• Sample consignment must be correctly addressed to the testing lab e.g.:

– NHLS Infection Control Lab, Room 3T09, Wits Medical School, Parktown, 
Johannesburg (011 489 8579)

• Samples may be sent by Courier (preferable) / sent via the nearest NHLS laboratory 
(please check that overnight delivery will be made)

• If you are delivering the samples then please ask for directions prior to sampling visit
• Samples must be delivered on the same day they are taken otherwise they must be 

sent by courier to arrive on the next day
• Should there be an unavoidable delay in sample submission (not ideal!), please 

refrigerate at a temperature of 1-4°C 
• Delay in sending samples may result in microbial overgrowth and/or false negative 

results
• Samples should not be collected before a long weekend, weekend or Public Holiday to 

prevent delays in delivery to the laboratory



Sampling packaging 



Sampling packaging



Food & environmental test sampling 
procedures

• Environmental sampling and sampling of outer packaging: 
cotton-tipped swabs premoistened with full strength 
Fraser’s broth (enrichment medium)

– Qualitative analysis: Listeria monocytogenes detected or not

• Food samples, esp. RTE foods: 5, 5g sampling units 
(portions) for detection & quantitation (enumeration) of 
Listeria monocytogenes PLUS a qualitative cotton tipped 
swab of internal creases at both ends of plastic wrap 
packaging  



NHLS PH testing laboratory capacity

• April 2018: NHLS PH IPC Laboratory, third floor, Wits Medical School, Parktown, 
Johannesburg
– 20-30 food samples for Listeria monocytogenes enumerative microbiology per day, 

with specimen submissions on Tuesday, Wednesday & Thursdays 
– Samples stored in a specially dedicated and locked fridge
– Environmental swabs: as per sampling requirements [within reason, need 

approximate numbers]
– SANAS ISO 17025 accreditation in October 2018

• As from 7 May 2018: NHLS Prince Street PH Laboratory, Durban
– 20-30 food samples for Listeria monocytogenes enumerative microbiology per day, 

with specimen submissions on Tuesday, Wednesday & Thursdays 
– Environmental swabs: as per sampling requirements

• Activation of NHLS PH Laboratory, Greenpoint, Cape Town planned. Date of 
commencement of 



Sampling: rejection criteria discuss

• Leaky specimens

• Temperature not recordable, or not recorded, or unacceptably high 
(> 8°C) upon sample receipt by the analyst’s receiving office

• Inspector’s seal is broken (suggests tampering)

• If multiple products, not from the same source, are in contact with 
each other

• Dry swab received that has not been put in full strength Fraser’s 
broth
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