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Figure 1: visual display of LGA participation in order of number of samples submitted to the analysts.
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Executive Summary
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The Local Health Authorities Analytical Committee (LHAAC) was originally established under
Part VIIIA of the Health (Miscellaneous Provisions) Act 1911 for the purpose of providing
analytical services to Western Australian local governments. LHAAC formulates and operates
a statewide sampling scheme for use by local governments which includes the identification
and employment of food analysts (via contract). Beyond the routine and non-compliance
sampling undertaken by WA Environmental Health Officers, LHAAC also deliver Coordinated
Sampling Projects (CSPs) where LHAAC identify a food area or product of interest and invite

all local governments with relevant food businesses to participate.

This Coordinated Sampling Project (CSP 46) assessed the presence of potential pathogens
and indicator organisms in mobile food businesses across Western Australia. A total of 312
samples including meat, rice and vegetable based ready-to-eat items were systematically

collected from eight Perth Metropolitan local government areas.
The survey results demonstrated that food products from mobile food vendors can present a

range of food safety and hygiene risks, particularly where vendors may be selling meat or

rice based and temperature-controlled ready to eat meals.

List of Abbreviations

AT Agrifood Technology

CSP Coordinated Sampling Project
CFU Colony Forming Units

DOH Department of Health (WA)
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EARL Eurofins Analytical Reference Laboratory

EHO Environmental Health Officer

FSANZ Food Standards Australia and New Zealand
FSC Food Standards Code

LGA Local Government Authorities

LHAAC Local Health Authorities Analytical Committee
NATA National Association of Testing Authorities
NSW New South Wales

RTE Ready-to-eat

TPC Total Plate Count

WA Western Australia

WGS Whole Genome Sequencing

1.0. Introduction

1.1. Food Safety and Public Health Significance

Mobile food vendors such as food trucks, vans, and temporary stalls operating at public
events and pop-up/community markets can pose a higher risk to consumers for several
reasons. Food vendors may be preparing or selling food produced in residential home-based
environments, operating as non-registered or intermittently registered food businesses.
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These vendors may also be using or offering novel and niche products that fall outside of the
typical food-safety management controls.

All these factors can increase the likelihood of inadequate temperature control, poor allergen
management, cross-contamination and limited traceability of ingredients. The operating
model of mobile vendors also contributes to this elevated risk. Food may be frequently
cooked, partially prepared, or stored off-site before being transported to the event, creating
additional opportunities for temperature abuse or contamination during handling and transit.

Once at the venue, food is often finished, assembled, or served within the confined space of
the vehicle or stall where equipment and facilities may be limited compared to a traditional
fixed “brick-and-mortar” premises. Mobile setups often lack full commercial-grade kitchens,
consistent power or refrigeration capacity, and dedicated hand-washing or cleaning facilities,
making it more challenging to maintain the same level of food-safety controls, production
consistency, and overall quality.

In addition, mobile food vendors may not be subject to routine inspections where officers are
able to assess the handling of food as these may be scheduled by the home enforcement
agency when the van or stall is not in operation.

2.0. Project Aim

The purpose of this CSP survey was to examine the presence of potential pathogens and
hygiene indicator organisms in mobile food vendors across Western Australia.

3.0. Methodology

3.1. Sampling scope

This CSP operated in the summer period from December 2025 to March 2026 to allow LGAs
sufficient time to attend suitable events and markets to collect food samples. The food
samples were submitted to one of the following participating analysts: PathWest, Agrifood
Technology, Eurofins ARL and Symbio Laboratories.

All participating LGAs were provided with sampling instructions tailored to this project. It
consisted of a step-by-step guidance for sample collection to reviewing the results from
analysts and advice on potential follow up actions depending on the results. The table below
shows the types of products that were suggested for sample collection:

Table 1: recommended food products for targeted sampling by local government Environmental Health
Officers (EHOs).
Food Product Examples

Ready-to-eat o Curries, casseroles, stews, gravy
e Hummus, dips
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e Mushroom products

e Foods subjected to moderate handling by
food handlers

o Pre-cooked foods requiring hot or cold

storage
e Tofu products
Raw and/or fresh items and ingredients e Fruit or vegetable salads

Sandwiches, rolls, banh mi
e RTE raw or rare fish, meats (e.g. tartare,
sashimi, ceviche)
Rice paper rolls
Burgers, rissoles
Sausages
Chicken curry, teriyaki, sliced, reheated, etc
Satay sticks, skewers
Crumbed products
Rice bowls, fried rice, cooked rice
Sushi
Soft serve ice cream
Soft cheeses
Mayonnaise, desserts or sauces containing
raw eggs
Other egg products
Biltong, jerky
Chorizo, salami, ham
Bain marie or warmer items
Cold well or refrigerated foods

Meat products (minced and processed; and
chicken)

Rice

Dairy

Egg products

Fermented, preserved or other processing

Reheating or temperature-controlled products

LHAAC also advised of the following additional items for sampling:
e Equipment/Surfaces for microbial swabs

- Chopping boards and utensils (e.g. tongs)

- Mixers, robo coup blenders, mincers, slicers

- Door handles, drawer handles, light switches

- EFTPOS machines, Point of Sale machines

- Clean equipment (post washing and sanitizing)
e Water source

- Potable water supply within vendor/vehicle/stall

To note, a minimum sample of 100ml (water sample) or 200g (food sample) and separate
swabs per pathogen were required to conduct all requested analyses. All EHOs were advised
to exclude deep fried, air fried or similar products (unless cooked from frozen) from sampling.
The EHOs were also provided with a risk assessment matrix as a tool to prioritize food types
and risk factors when sampling (see appendix 1).
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3.2. Sample Collection

All participants were advised to contact the chosen analyst at least a week before the
sampling event to pre-order any sampling supplies and equipment needed, for example,
eskies, bottles, sample bags, labels and swabs. Participants were advised to refer to
PathWest swab sample collection instructions described in Appendix 2. The officers were
advised to take swabs during the vendor inspection process. Critical control points and
potentially high-risk foods were to be identified during the inspection.

As per the Food Act 2008 (WA), all authorised officers were advised to inform the proprietor
of the food business or the person in charge at the time that a sample has been obtained and
will be submitted for analysis (Section 74 of the Food Act 2008), refer to the ‘Risk Assessment
Matrix’ at Appendix 1. The EHOs were also advised to take at least two food samples and
obtain two swabs per vendor and if possible, at least one water sample from the vendor’s
water supply.

Once sampled, the food item/swab was sealed and labelled accordingly and placed into an
esky with ice bricks or a fridge immediately. A photo of the product label/s and ingredient list
was also required for future records in the event of further action. The date, time and
temperature were also recorded, specifying ‘food vendor survey’ on the sample submission
form to indicate the full microbial suite testing required.

3.3. Storage

In order to ensure the integrity of the samples (food and swabs), samples were stored within
suitable eskies with ice bricks to maintain temperature between 0 — 5°C. EHOs were advised
to set up a ‘home base’ at the chosen event to facilitate easier process of sample collection
and storage. For overnight storage, participants ensured of appropriate refrigerator storage
to maintain the required temperature until samples could be transported to the chosen
analyst. To note, participants were advised not to freeze samples.

3.4. Transportation

The EHOs were advised to submit the samples on the day of collection where possible or
refrigerate in a dedicated and secured fridge if overnight storage was required. Food samples
were submitted to the chosen analyst within 24 hours of collection. This was to ensure that
the cold chain was maintained from the time food is sampled until it was received by the
analyst/laboratory.

3.5. Analyst Method Summary

The microbial analyses requested met the requirements for National Association of Testing
Authorities (NATA) accreditation. Being NATA accredited means an organisation having
formally recognised facilities that meet the competency requirements to produce reliable
technical results for a particular test method.

Each analyst was provided with a set list of analytes to be tested for depending on the sample
type (Table 2).

Table 2: Microbial analytes requested from each analyst:

| Sample Type | Analyte
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Food sample (minimum 200g)

Escherichia coli (E. coli)

Coliforms

Coagulase-positive Staphylococcus Salmonella
Listeria monocytogenes

Campylobacter

Bacillus cereus (B. cereus)

Clostridium perfringens (C. perfringens)
Aerobic plate count

Swab
- Food contact swab
- Environmental swab

Aerobic plate count

Escherichia coli (E. coli)

Listeria (separate additional swab)
Salmonella (separate additional swab)

Water sample (minimum 100mL)

Escherichia coli (E. coli)

Total coliforms

Yeast & Mould

Pseudomonas aeruginosa (P. aeruginosa)

Each analyst was also required to provide the results within 14 working days of receiving the

samples.
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4.0. Results

In total, there were 312 food, water and

Sample Type
swab samples submitted for
microbiological analysis. Food samples
comprised the largest type of sample at
60% (n=188), followed by swabs at 37%
(n=116) and lastly, water samples at 3%
(n=8). The swab samples were split into

two categories: food contact swab and

¢

environmental swab. Out of the 116 swab
samples submitted, there were 84 food

contact swabs and 32 environmental Food samples mWater samples = Swabs

swabs. . .
Figure 2: Chart above shows the total samples split

by type: food, water and swabs.

4.1. Food samples by Category

There were a wide range of food samples collected. All ready to eat (RTE) food items that

were sampled were sub-divided into nine different categories.

Food samples per category

80
70
60
50
40 33

67

49

30 20
20

Samples

Figure 3: The chart above shows the number of food items submitted per category.

Table 3: Examples of food samples collected per category:
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Food Sample Category No. of samples Example

Cake/Pastry 4 Honey cake
Dairy/Sweet 8 Vanilla soft serve
Drink 3 Apple juice

Frozen batch 2 Skewers

Meat RTE 67 Pork and beef skewers
Mixed RTE 49 Kebab

Other RTE 33 Veg noodle

Rice RTE 20 Sushi

Salad RTE 2 Fish Salad

Out of the 188 food samples, 27 sample submissions had bacterial detections of E. coli, B.
cereus group and Coagulase Positive Staphylococci. There were also two samples with
Listeria monocytogenes detections (Figure 4), however these were only detected by PCR
method and not detected by culture method. Listeria monocytogenes can grow at low
temperatures and cause severe health risks for young children, pregnant women and anyone

who may be immunocompromised.

Bacterial Detections in Food Samples

Sample Numbers
= N w SN (é)] »
I
7
I
I
I
N
e -
I
N

m Escherichia coli m Bacillus cereus m Listeria monocytogenes m Coagulase Positive Staphylococci
Figure 4: Number of food samples with bacterial detections split according to food category.
To note, at this initial stage of analysis, the presence of E. coli and B. cereus group detections
in the food samples indicate for poor hygiene and potential faecal contamination but do not
necessarily translate as being pathogenic. Further Whole Genome Sequencing (WGS) was

completed to determine the presence of virulence genes. This further analysis was conducted
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at a later stage for some of the food samples that had Bacillus cereus group detections. More
detail in section 4.5.

4.2. Water samples results

There were 8 water samples collected for the following analysis: coliforms, yeast, mould,
E.coli and Pseudomonas aeruginosa. Out of these 8 samples, 5 water samples had

detections of yeast, mould and Pseudomonas aeruginosa (Figure 5).

Detections in water samples CFU/100mL

2.5

1.5

Sample numbers

0.5

0
Pseudomonas aeruginosa Yeast Mould

Figure 5: The bar chart above shows the water sample results.

4.3. Swab samples results

Out of the swab samples analysed, there were 3 swab samples with bacterial detections for
E. coli and Listeria spp. Two of the swab samples with E. coli organism detections were

food contact swab samples:

e Blender

e Food preparation sink
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The remaining swab sample had Listeria spp. detection which was an environmental swab -
Coffee machine handle. The presence of Listeria spp. can be an indicator for potential L.

monocytogenes growth, cross contamination and poor food processing.

Bacterial detections by surface swab type

2.5

1.5

Sample numbers

0.5

Food contact swab Environmental swab

m Escherichia coli m Listeria spp

Figure 6: Surface swab results with E.coli detection and Listeria spp. detection.

4.4. Food items with E. coli and B. cereus group detections.

180
160
160
140
120
100

80

CFU/g
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40
25

; l k
1 3 1 1
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BAO Pulled Chicken Beef Skewer Chicken Tikka Beef Masala Frozen SkewerFrozen Skewer
Pork Kebab Masala Chicken Lamb

Figure 7: Individual food items with E. coli organism indicators.
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Out of the 188 food samples, there were seven food items with E. coli bacterial detections
(CFUI/qg). All the food samples with these E. coli organism detections fell under the ‘meat’ and

‘mixed’ ready to eat food categories.

Bacillus cereus Detections (CFU/g)
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Figure 8: Individual food items with B. cereus group organism indicators.

To note, the food items shown in Figure 8 had B. cereus group detections, however, this
required further WGS analysis to test for the presence of virulence genes which indicate toxin

risk to consumers.

Coliform levels in samples with E.coli and
B.cereus group detections (CFU/g)
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Figure 9: Coliform levels in food samples with E.coli and B.cereus group detections (CFU/g).
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Along with the analysis for potential food pathogens, samples were also tested for other
analytes such as Total or Aerobic Plate Count (TPC) and coliform levels. High coliform levels

can be an indicator for:

e poor hygiene
e potential cross contamination

e poor cleaning and/or disinfection procedures

4.5. Whole Genome Sequencing: Bacillus species

All samples with B. cereus group detections underwent WGS to determine the complete DNA
sequence and identify the genomospecies. Genomic DNA was extracted from the cultured
isolate and sequenced using the Illumina DNA Prep Library Kit on an lllumina sequencing
platform. Species identification was performed using BTyper3 based on average nucleotide
identity (ANI) using a proposed nomenclature (Carroll et al, 2020) separating the B. cereus
group into eight genomospecies. BTyper3 was further used to determine the presence or
absence of virulence and toxin genes including those encoding for emetic and diarrhoeal

toxins.

In total, there were 8 samples identified

as:

e B. cereus sensu stricto — 4 samples
e B. mosaicus - 3 samples

e B. toyonensis — 1 sample

To note, B. mosaicus and B. toyonensis

are not considered food pathogens and

not of human disease significance.
m B. cereus sensu stricto m B. mosaicus However, the genes for toxin production
= B. toyonensis may still be present and can be used to
indicate risk to consumers.

Figure 10: Pie chart on the left shows the split in the
different types of B. cereus species detected.

Table 4: Types of toxins detected in the food isolates with B. cereus species.
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Sample Item

Beef Brisket

Genomospecies ID

B. cereus sensu stricto

Conclusion

haemolytic, non-haemolytic enterotoxin
genes and cytotoxin K for Bacillus cereus-
related diarrhoeal disease were detected in
this food isolate.

Chicken Penne

B. mosaicus

non-haemolytic enterotoxin gene for Bacillus
cereus-related diarrhoeal disease was
detected.

Mac & Buffalo Chicken

B. cereus sensu stricto

haemolytic, non-haemolytic enterotoxin
genes and cytotoxin K for Bacillus cereus-
related diarrhoeal disease were detected in
this food isolate.

Charcoal chicken

B. cereus sensu stricto

haemolytic, non-haemolytic enterotoxin
genes and cytotoxin K for Bacillus cereus-
related diarrhoeal disease were detected in
this food isolate.

Pork Skewer

B. toyonensis

haemolytic, non-haemolytic enterotoxin
genes and cytotoxin K for Bacillus cereus-
related diarrhoeal disease were detected in
this food isolate.

Chicken Inasal

B. mosaicus

haemolytic and non-haemolytic enterotoxin
genes for Bacillus cereus-related diarrhoeal
disease were detected in this food isolate.

Chicken Pita B. cereus sensu stricto haemolytic, non-haemolytic enterotoxin
genes and cytotoxin K for Bacillus cereus-
related diarrhoeal disease were detected in
this food isolate.

The Lot B. mosaicus non-haemolytic toxin in Bacillus cereus-

related diarrhoeal disease was detected in
this food isolate.
Haemolytic enterotoxin genes not detected.

To note, cereulide emetic toxin gene was not detected in any of the above food isolates.

“Cereulide is produced by an emetic subgroup of Bacillus cereus, a bacterial pathogen

typically associated with food poisoning” (Kalbhenn et al, 2021). Key symptoms of cereulide

intoxication are fulminant episodes of vomiting shortly after the consumption of cereulide

contaminated food, nausea, and abdominal cramps (Ehling-Schulz et al, 2004).

5.0. Key Survey Outcomes
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This survey was a great opportunity to educate mobile vendors on food safety and hygiene
risks. Sample collection was carried out in the peak of summer periods which allowed for
EHOs to inspect a several food vendors preparing and selling a wide range of ready to eat

meals.

The range of bacterial detections in food and water samples demonstrated the need for food
safety oversight in public events / markets where the facilities and conveniences of a ‘brick
and mortar’ kitchen are not readily available. Two sample results also required follow up
actions from the relevant EHO where two vendors had to cease trading due to food safety

risks.

The results demonstrate the importance of continued use of targeted, risk-based sampling
and educating mobile food businesses operating at events and markets across Western
Australia. This survey also highlighted the usefulness of WGS as a tool to better characterise
microbiological risks to consumers, particularly young children, pregnant women or anyone

with an underlying medical condition.

The data gathered in this CSP provides a useful baseline to assist EHOs in prioritising
inspection and sampling activities for mobile food vendors, especially during busy periods

and warmer weather conditions.
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Appendix 1: Risk Assessment Matrix for EHOs*

*Adapted from WA Health’s Health Risk Assessment Framework

Risk Rating Matrix Consequence
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Insignifican | Minor Moderate Major Severe
t 2 3 4 5
1
Rare 1 2 3 4 5
1 Low Low Low Low Medium
Unlikely 2 |2 4 6 8
Low Low Medium Medium
§ Possible 3 (3 6 9
g Low Medium Medium
= | Likely 4 8
4 Low Medium
Very Likely 5 |5
Medium

Aggregate control assessment

Level

Description

Excellent

Comprehensive effective controls are fully in place to manage the risk.
Regular monitoring, review and/or testing is undertaken.

There is limited value in improving the controls.

Satisfactory

Sufficiently effective controls are substantially in place to manage the risk.
Periodic monitoring, review and/or testing is undertaken.

Some minor improvements to the controls should be considered.

Controls are only partially effective and/or partially in place to manage the risk.
Some limited monitoring, review and/or testing is undertaken.

Improvement opportunities to controls should be implemented.

Controls are either non-existent, not in place or not effective to manage the risk.
None or very limited monitoring, review and/or testing is undertaken.

There is significant value in corrective and/or improvement actions.

Risk Acceptance/Tolerance criteria

Risk Risk Acceptance/Tolerance Criteria
Rating
Low Risk is generally acceptable.
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The Aggregate Control Assessment should be Satisfactory.

Medium

Risk is generally tolerable.

The Aggregate Control Assessment should be Satisfactory and reviewed frequently.

Risk is generally intolerable.

The Aggregate Control Assessment should be at least Satisfactory and improved to
Excellent as soon as is practicable and monitored.

Acceptance decision must be made by at least a high-level employee.

Risk is generally intolerable.

The Aggregate Control Assessment should improve to excellent immediately and
closely monitored.

Acceptance decision must be made by at least a high-level employee.

Specific Risk Criteria

vendor staff

Category Description

Harm to “VYulnerable persons” means susceptible populations including children, elderly,

vulnerable immunocompromised.

persons L . . o
Risk is generally intolerable for foodborne disease transmission to vulnerable
persons from food vendor products.

Harm to the | “General public’ means the average person in attendance at events, i.e. someone

general of reasonable health and wellbeing.

ublic

> Risk is generally tolerable, however as incidence rate increases to form disease
clusters or an outbreak, the risk becomes less tolerable.

Harm to the | Risk is generally acceptable, vendor staff are expected to have sufficient skills

and knowledge to minimise harm to themselves.

Harm to Risk is generally intolerable however is considered of rare likelihood as regulators
Regulator are unlikely to consume food while working. Non-ingested exposure pathways
staff should still be considered.

Damage to Risk is generally acceptable, event staff are expected to have sufficient skills and
event knowledge to minimise risks to their reputation.

organiser

reputation

Damage to Risk is generally intolerable, regulators are expected to take necessary steps to
LG/regulator | minimise reputational risk by setting approval conditions and conducting
reputation inspections.

Hazard Register (for EHO completion)

Category

Likelihood Risk

Rating

Description Consequence

rating rating
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Food
products

Inappropriate food handling causing
microbial food contamination that
renders food unable to be used -
possible financial loss, issue if
having to dispose of food, reputation
issues.

Undercooked food or under re-
heated food

Allergen cross contamination
Unsuitable food storage
temperature, i.e. greater than 4
hours outside temperature control
Potentially high risk food types — e.g.
rice, raw, fermented, novel, RTE,
eggs, reheating

Complex food processing —
handmade pate, egg-based sauces,
fermentation, etc

Food vendor
facility (i.e.
food vendor
staff,
equipment,
vans, and
related)

Incident occurs leading to negative
financial effect

Inappropriate food service and
handling, causing food
contamination that renders food
unable to be used - possible
financial loss, issue if having to
disposed of food.

Broken, unclean or otherwise
unsuitable equipment, surfaces,
utensils and similar that could lead to
foreign objects in food products
Previous non-compliances, or history
of non-compliances

Other

Any other risk factors not already
identified
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Appendix 2: Assessing Microbiological Quality (NSW Food Authority, 2009)

Guideline levels for determining the microbiological quality of ready to eat foods (RTE) -
highlighted rows are relevant to this survey.

Microbiological Quality (CFU per gram)

Satisfactor . . Potentially
y Marginal Unsatisfactory Hazardous
Standard Plate Count:
Cat1 <103 10% — <10° 210°
Cat 2a <104 10% — <108 =108
Cat 2b <104 10* — <107 2107
Cat 3 <10° 10%- <107 2107
Cat4 <108 10— <107 2107
Cat5 N/A N/A N/A
Indicators
Escherichia coli® <3 3 —<10? >10? g
Enterobacteriaceae <102 102 - <104 >104
Pathogens
Coagulase +ve Staphylococci <102 102 — <103 103-- < 104 >10*
Clostridium perfringens <1072 102 - <103 103--< 10° >10°
Bacillus cereus <102 102 - <103 103- < 10° >10°
Vibrio parahaemolyticus ® <3 <3-102 102-10% >104
Not ,
Campylobacter spp. Detected in Detected in
25¢g
25¢g
Listeria spp (other than L. Dete!\::fc)etz din <102 ~102
monocytogenes)
259
Not .
Salmonella spp. Detected in Detected in
25g 25¢g

a = Pathogenic strains of E.coli should be absent

b=Not Applicable

¢ = Foods with a long shelf life stored under refrigeration should have no L. monocytogenes

detected in 25g.

d = the detection of L. monocytogenes in ready-to-eat foods prepared specifically for ‘at risk’
population groups (the elderly, immunocompromised and infants) should also be considered

as potentially hazardous.

CSP 46 — Food Vendor Survey
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