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Task 2.2. Detection and monitoring of microbial risks in alternative food 
networks and novel or low regulated food production systems



1. Ethnic Foods

2. Artisanal Dairy

3. Last Mile Delivery RTE-bowls

4. Fermented Vegetables

5. Aquaponic Farm Foods

6. Plant-based protein foods
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o Insufficiently regulated (?)

o Increased consumer interest

o Short food/alternative supply chains

o Not well characterized raw materials

o Undefined ‘good practices’ of production, 

distribution, storage, handling…

Detection and monitoring of process hygiene, 

microbial quality and foodborne pathogens
 

Task 2.2 Six Food Types Defined

Selected Case Studies
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Mixed ready-to-eat multi-ingredient salads 

with raw or cooked ingredients; from delivery 

services.

3. Last Mile
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3. Last Mile
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Special Issue: Navigating Emerging 

Microbiological Risks in Novel and Alternative 

Food Networks

https://doi.org/10.1016/j.ijfoodmicro.2026.111822
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3. Last Mile
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o Salmonella spp. was not detected. L. 

monocytogenes was detected only in one sample 

and remained below critical CFU.

o Short delivery time (~35 min), limiting microbial growth 

during transport despite temperature fluctuations.

o Challenge tests showed minimal growth (<0.5 log 

CFU/g) of L. monocytogenes and B. cereus at RT 

for up to 3 h after delivery.

o Extended storage or temperature abuse (especially >5 

h at RT) increased pathogen growth potential.

o The greatest food safety risk: improper 

consumer storage or delayed consumption.

o General microbiological safety when food is 

consumed shortly after delivery and the cold 

chain is maintained.

o Recommendation: tailored food safety 

guidelines for delivery personnel, improved 

hygiene practices, and consumer awareness on 

safe food handling.
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4. Fermented Vegetables

Unpasteurized, spontaneously fermented, ready-to-

eat vegetable products from retail and small 

producers.
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4. Fermented Vegetables

Special Issue: Navigating Emerging 

Microbiological Risks in Novel and Alternative 

Food Networks

https://doi.org/10.1016/j.ijfoodmicro.2025.111541
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4. Fermented Vegetables

o High variability in fermentation, pH ranging from 3.1–4.3, LAB counts from <1.0 to 8.8 log CFU/g. 

Spontaneous nature of fermentation.

o No Salmonella spp., L. monocytogenes, or E. coli. No immediate food safety or hygiene concerns.

o Enterobacteriaceae were detected in 6 samples. Incomplete acidification or short fermentation.

o Prevalent LAB species included Pediococcus parvulus, Lactiplantibacillus plantarum, Levilactobacillus 

brevis, and Lentilactobacillus buchneri.

o Biogenic amines were detected. Potential food safety concern for adverse health effects.

o Challenge tests showed that L. monocytogenes growth was controlled when pH dropped rapidly 

below 4.4, followed by sufficient fermentation time.
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4. Fermented Vegetables

o Rapid acidification (pH <4.4) and at least 

14 days of fermentation are critical to 

suppress pathogen survival and ensure 

food safety.

o Good fermentation practices and sensory 

evaluation are essential to maintain product 

consistency, quality, and safety.
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4. Fermented Vegetables

Special Issue: Navigating Emerging 

Microbiological Risks in Novel and Alternative 

Food Networks

https://doi.org/10.1016/j.ijfoodmicro.2026.111742
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In-company microbial assessment, leafy 

aromatic herbs, grown in an aquaponic farm 

in controlled environment.

Case study 5. Aquaponic Farm Foods

Source: Vermeersch et al. 2025  
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Case study 5. Aquaponic Farm Foods

Special Issue: Navigating Emerging 

Microbiological Risks in Novel and Alternative 

Food Networks

https://doi.org/10.1016/j.ijfoodmicro.2025.111393

Source: Vermeersch et al. 2025  
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o No Salmonella spp. or L. monocytogenes detected on ready-to-market basil leaves. No direct food safety 

concern for consumers.

o Salmonella spp. was detected in 8/94 irrigation-related water streams, particularly in rainfall water and 

aquaculture process water. Possible contamination pathways.

o Peat moss substrate was noted to contain E. coli (2.7 ± 0.6 log CFU/g) and occasional Salmonella spp. No 

transfer to basil leaves was observed.

o Irrigation water and peat-based substrates are key risk factors for introducing and spreading foodborne 

pathogens in aquaponic systems and should be closely monitored.

o E. coli alone is not a reliable indicator of Salmonella spp. in aquaponic irrigation water, meaning pathogen 

testing should not rely solely on indicator organisms.

Case study 5. Aquaponic Farm Foods
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Ethnic foods from retail markets at various 

convenience levels.

1. Ethnic Foods

15

Fresh and soft cheeses from small producers,

unpasteurized, ready-to-eat.

Plant-based protein foods from retail markets 

at various convenience levels.



16

Ethnic foods
Artisanal

dairy
Novel protein

Number of samples N = 99 N= 111 N = 91

pH 3.98 – 7.12 3.97 – 7.44 4.22 – 6.80

Water activity 0.87 – 0.99 0.75 – 0.98 0.90 – 0.99

Total colony counts (log CFU/g) 6.2 ± 2.6 8.3 ± 0.8 4.5 ± 2.0

E. coli (highest: log CFU/g) N=3 (2.3) N = 58 (5.70) N = 0

Salmonella spp. (detected/25g) N = 0 N = 0 N = 1

Listeria spp. (CFU/g) 3.1 ± 2.1 NA 2.1 ± 0.7

L. monocytogenes (detected/25g) N = 2 N = 0 N = 0

Enterobacteriaceae (log CFU/g) 5.0 ± 2.9 2.5 ± 2.6 2.6 ± 1.3

B. cereus (highest log CFU/g) N = 14 (5.26) NA N = 8 (4.96)

Lactic acid bacteria (CFU/g) NA 7.6 ± 1.3 NA
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❖ Low prevalence of pathogens in most products among the Case Studies

❖ Recommended to increasing consumer awareness for best food storage

and food preparation practices in last mile and fermented vegetables

❖ Fermentation methodologies need for certain producers more emphasis on 

ensuring acid pH and long enough fermentation time

❖ Best practices for safe aquaculture need to highlight the microbiological

monitoring of water and substrate, as possible contamination pathways

❖ Emphasizing hygiene monitoring, raw material quality control, and process 

standardization at producers in all Case Studies

Conclusions of Task 2.2
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Thank you for your attention!

7/6/2026
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