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WHAT IS (MINIMAL/UNPROCESSED) 

FRESH PRODUCE ?

3Mieke Uyttendaele, Ghent University   -Veg-i-Tec event, Arras, September 4th 2018 

DEFINITION FRESH PRODUCE 

̶ (uncut) Fruits & vegetables

̶ Sprouted seeds

̶ Fresh-cut / pre-packed

̶ Frozen 
(= unprocessed ~ EC Reg. 852/2004)
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READY-TO-EAT !

Ready-to-cook ?

Mieke Uyttendaele, Ghent University   - Fimm symp., Ede, February 26th 2019
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Peeling, chopping, slicing, dicing, 

washing (with or without sanitizer)

- sometimes blanching, freezing

- sometimes blending, mashing 

WHAT ARE THE FOOD BORNE 

PATHOGENS OF CONCERN?
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?

?

1. SALMONELLA 

2. Human pathogenic STEC 
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Norovirus: Lollo Bionda coral lettuce from France infected

400  Danes with stomach flu, April 2016
http://www.ssi.dk/English/News/News/2016/2016%20-%2005%20-%20EPI-

NEWS%2020%20Norovirus.aspx

3. Food borne virus: 

NoV & HepA

Listeria monocytogenes in soy bean

sprouts (taugé) in US, 5 illnesses, Aug. 

2014
http://www.cdc.gov/listeria/outbreaks/bean-sprouts-11-

14/index.html

US recall: Listeria monocytogenes in 

frozen peas, June 2016 
http://www.fda.gov/Safety/Recalls/ucm507280.htm?source=govdel

ivery&utm_medium=email&utm_source=govdelivery

4. LISTERIA 

MONOCYTOGENES 
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CONTROL OF FOOD SAFETY 

@PRIMARY PRODUCTION

11

YOUR LOGO
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The seven routes of microbial contamination at farm 

Figure 1. The seven routes of microbial contamination in primary production of berries and respective elements to consider in the 
development of GAPs to reduce the risk posed by each route.

7      Harvesting equipment,

storage areas and 

transportation 

Break areas and on-farm living 

quarters

Personal hygiene and clothes

Worker illnesses, open

lesions and body fluid policy

Drinking water

Training

Julien-Javaux, F., Gérard, C.,  Campagnoli, M., Zuber, S. 2019. Strategies for the safety 
management of fresh produce from farm to fork. Current Opinion in Food Science. In press.  

TRANSMISSION ROUTES : PRIMARY PRODUCTION

Nestle.com/…/best practices
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CONTROL FOOD SAFETY@ PRIMARY PRODUCTION

Each farm has a distinct combination of environmental risk 
factors and each grower has a distinct level of knowledge, it is 
key to develop adapted recommendations which are 
(i)  structured by risk factors
(ii) expressed or translated to be easily understandable
(iii) precise enough to tell the growers how to achieve 

what is requested 
(iv) feasible in terms of implementation

13

https://ec.europa.eu/food/safety/biosafety/food_hygiene/guidance_en

Nestle.com/…/best practices 

Julien-Javaux, F., Gérard, C.,  Campagnoli, M., Zuber, S. 2019. Strategies for the safety 
management of fresh produce from farm to fork. Current Opinion in Food Science. In press.  

CONTROL FOOD SAFETY@ PRIMARY PRODUCTION

o Sampling & testing for pathogens is NOT the priority 

for food safety control

o Sampling – if any - at primary production to focus 

on ‘generic E. coli’  rather than on pathogen testing
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FASFC Action limit: use 
of E. coli
- (irrigation) water 
i) in direct contact with 
fruit/vegetable: 100 cfu/100 ml
ii) If no direct contact (drip 
irrigation): 1000 cfu/100ml
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CONTROL FOOD SAFETY@ PRIMARY PRODUCTION

o Pathogen sampling = monitoring

= routine microbiological analysis aimed at detecting ‘status’ of 

microbiological contamination of food. 

=> useful prevalence data may emerge. 
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In Human Pathogenic STEC Case : PCR = Screening

Reference: Shiga toxin-producing E. coli (STEC) and food: attribution, characterization
and monitoring, FAO/WHO Microbiological Risk Assessment Series, 31, 2018

CONTROL OF FOOD SAFETY 

@SPROUTS  PRODUCTION

16
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SPROUTED SEEDS 

17

SPROUTED SEEDS 

18
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SPROUTED SEEDS 

19
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CONTROL OF FOOD SAFETY 

@(MINIMAL) PROCESSING

24Mieke Uyttendaele, Ghent University   -Veg-i-Tec event, Arras, September 4th 2018 
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Figure from PhD Kevin Holvoet, 
Veg-i-Trade project, UGent 2014

TRANSMISSION ROUTES : PROCESSING

Manual handling => hygiene ! 

Water quality => cross-contamination !

Biofilms ? => post-contamination ! 

TRANSMISSION ROUTES: PROCESSING
TO PREVENT introduction of pathogens
=> GMP, Hygienic design, Cleaning & disinfection of equipment/premises

TO AVOID TRANSFER of pathogens throughout and between batches if 
occasionally some produce items within a batch are contaminated

TO REDUCE the presence of pathogens’ present on the produce ? 

WASHING STEP – WATER QUALITY ?  

̶ Example from EU FP7 Veg-i-Trade project 
 Sampling in fresh-cut processing 

focus on ‘generic E. coli’ 

26
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Fresh‐ cut Company 2

E. coli indicator

Start ‘potable’ 
Absence/100ml

Start ‘clean’ 
water (in 
contact with 
produce ≈ 
primary 
production) : 
100 cfu/100ml 

During washing 
: recommended 
< 10,000/100ml

PhD Kevin Holvoet, Veg‐i‐Trade project, UGent 2014

FASFC Action limit 
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E. coli in 
produce 
and surfaces
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Washing 
(without use of 
sanitizer) 
SHOULD NOT 
INCREASE 
MICROBIAL 
LOAD 
=> Mechanical 
action can lead 
up to 1 log 
reduction

PhD Kevin Holvoet, Veg‐i‐Trade project, UGent 2014

EC criterion: 
E. coli indicator
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USE OF SANITIZERS IN WASHING WATER OF 
FRESH PRODUCE:AN ON-GOING DEBATE
- If used = critical control point ! 

- Efficacy should be established/monitored

- Microbiological analysis

- Chemical analysis

- Physico-chemical analysis

- Impact on competing microbiota => eliminate beneficial bacteria

that compete/inhibit growth of pathogens => increase the risk? 

CONFIDENTIAL
Proprietary information of Nestlé S. A., Vevey, Switzerland – This document should not be reproduced or disclosed without prior authorisation

October 8, 
201830

Sophie Zuber, NRC

Produce washing booklet – scope and content 
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CONTROL OF FOOD SAFETY @ 

DISTRIBUTION/CONSUMER

31
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EFSA BIOHAZ 2014. R risks posed by pathogens in FoNAO Part 2. EFSA Journal 12 (3):3600

Storage conditions /shelf life: 

time-temperature

Plant physiology/respiration

Enzymatic browning

Yeast & moulds

 pathogens’ growth ? 

Hygiene during 

further handling 
 Contamination

 Pathogens’ 

growth ? 

TRANSMISSION ROUTES : DISTRIBUTION
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PATHOGEN’S GROWTH & SURVIVAL 
ON LEAFY GREENS

33
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PhD Stefanie Delbeke Veg-i-Trade project, UGent 2014

SCIENTIFIC LITERATURE: GROWTH  ? 

̶ Context & objectives of the study stated similar; 

=> fit for purpose ?  
̶ Same/similar food type ? Same/similar process ? 

̶ Origin of food : region – point in supply chain ?

̶ Details of the study stated available (methods?)   

34

Salmonella

inoculated into 

sterile water suppl. 

With 5-20% of fluids
Koukkidis et al.. 

Appl. Environ. Microbiol. 

83(1), 2416-02416

Critical 

analysis of 

results !
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SCIENTIFIC LITERATURE: GROWTH ?  
̶ Koukkidis et al. (2017) reported that Salmonella enterica SL1344 was able to grow at 4°C in 

sterile water supplemented with fluids from a spinach and mixed leaf salad bag. 

35

We (at UGent) 

demonstrated that 

the involved S. 

enterica strains did 

NOT grow at usual 

refrigeration 

temperatures (<8°C) 

, neither in salad 

juice nor in nutritious 

growth media 

WHAT WILL THE FUTURE BRING ? 

366th March 2018 Mieke Uyttendaele, Ghent University   -Veg-i-Tec event, Arras, September 4th 2018 
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=> “BEST PRACTICES” REVISITED

GAP, GMP, GHP….are shown to be

important for asssuring food safety

ENSURING FOOD SAFETY

- Cleaning and desinfection

- Infrastructure & 
maintenance of equipment

- personnel hygiene

VEG-i-TEC

EU FP7 2010-2014: Increased awareness 

on microbiological issues in fresh produce

VEG-i-TEC

+

https://www.ugent.be/campus-

kortrijk/nl/onderzoek/veg-i-tec
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VALIDATION OF INTERVENTION MEASURES

̶ E.g. effectiveness sanitizing agents

̶ E.g. effectiveness inactivation technologies

6th March 2018 39

VEG-i-TEC

6th March 2018 FMFP-UGent 2018     Book 'Microbiological Guidelines' 40

‘ABSENCE’ OR ‘ZERO TOLERANCE’ 
DOES NOT EXIST 

Not in raw meat, not in (minimal processed) fresh produce.. 
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RISK COMMUNICATION TO CONSUMER

41

https://www.tijd.be/ondernemen/voeding-

drank/risicoloos-voedsel-bestaat-niet/10032847.html

Mieke Uyttendaele, Ghent University   -Veg-i-Tec event, Arras, September 4th 2018 

WHEN PLANT BECOMES FOOD

42

https://huplantcontrol.igzev.de/

Concern on 

B. cereus vs 

B. thuringiensis
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Prof. dr. ir. Mieke Uyttendaele

Food Microbiology & Food Preservation research unit

Department of Food Technology, Food Safety & Health

Faculty of Bio-Science Engineering, Ghent University 

www.foodscience.ugent.be/LFMFP

Campus Coupure, Coupure Links 653, 9000 Gent, België

T +32 9 264 61 78   

e-mail: mieke.Uyttendaele@UGent.be

http://www.ugent.be/bw/en/contact
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THANK YOU

FOR YOUR ATTENTION!


