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of antibiotic treatments on swine farms (eip-agri, 
2014). In these three separate trials (Hittel and 
Lückstädt, 2017; Lückstädt and Hutter, 2018), the 
combined inclusion of diformate and monolaurate may 
therefore not only provide a healthy gut in sows, 
but might furthermore support a pork production 
chain with reduced zoonotic pathogen pressure. This 
will additionally help the EU-antibiotic reduction 
initiatives.

References 

Batovska DI, Todorova IT, Tsvetkova IV and Najdenski 
HM (2009): Antibacterial study of the medium chain 
fatty acids and their 1-monoglycerides: Individual 
effects and synergistic relationships. Polish Journal 
of Microbiology 58 (1), 43-47.
EIP-Agri (2014): Focus Group - Reducing antibiotic 
use in pig farming - Final report, p.40 (accessed 
online: http://ec.europa.eu/eip/agriculture/sites/
agri-eip/files/eip-agri_fg3_pig_antibiotics_final_
report_2014_en_0.pdf)
Hittel J and Lückstädt C (2017): Dietary potassium 
diformate and medium chain fatty acids - support 
for a healthy gut in sows during late gestation. 
Tagungsband 16. BOKU-Symposium Tierernährung 2017, 
91-94.
Lückstädt C and Hutter C (2018): Dietary sodium 
diformate and monolaurate affect faecal pathogen 
load in lactating sows. Book of Abstract, 14th 
International Symposium Digestive Physiology of Pigs.
Lückstädt C and Mellor S (2011): The use of organic 
acids in animal nutrition, with special focus on 
dietary potassium diformate under European and 
Austral-Asian conditions. Recent Advances in Animal 
Nutrition - Australia, Vol 18, 123-130.
Lückstädt C and Petrovic S (2019): Dietary sodium 
diformate supplementation in sows during late 
gestation and lactation can improve performance of 
suckling piglets. Proceedings of BSAS - Advances in 
Animal Biosciences. 

Preuss HG, Echard B, Enig M, Brook I and Elliott TB 
(2005): Minimum inhibitory concentrations of herbal 
essential oils and monolaurin for gram-positive 
and gram-negative bacteria. Molecular and cellular 
biochemistry 272 (1-2), 29-34. 
Rouse M, Rotger M, Piper K, Steckelberg J, Scholz 
M, Andrews J and Patel R (2005): In vitro and 
in vivo evaluations of the activities of lauric 
acid monoester formulations against Staphylococcus 
aureus. Antimicrobial Agents Chemother. 49, 3187-3191. 

Table 1:

Trial Bacteria Reduction rate ( %) P-level

I E.coli -90.3 0.06

 
Total Streptococci +  
Enterococci

-97.2 <0.01

II E.coli -98.3 <0.01

  Enterococci -98.9 <0.05

  Streptococci -75.1 <0.05

III Total aerobic bacteria -94.1 0.09
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In 2017, Salmonella spp. was implied in 30 % of 
foodborne diseases in France (SPF, 2019). Few data 
on the contamination levels of Salmonella spp. are 
available along the pork supply chain. The protocol 
of the standard method (ISO/TS 6579-2:2012) is time-
consuming and culture-based methods using chromogenic 
media are less efficient for matrices with high 
levels of background flora, and for recovering 
stressed cells. Along the food chain, the cells may 
be impacted by various stresses (e.g. chemical or 
thermal), which may lead to physiological changes 
and the emergence of viable but non-culturable cells 
(VBNCs).
This study aims to develop a protocol for the 
quantification of viable Salmonella spp. cells from 
pork carcasses and faeces based on a quantitative 
TaqMan® PCR (qPCR) method combined with propidium 
monoazide (PMA) treatment to exclude DNA from dead 
cells. Performances of the PMA-qPCR method were 
assayed using different ratios of viable (including 
heat-stressed cells) and non-viable (heat-inactivated) 
Salmonella cells from pure culture in nutrient broth, 
and artificially contaminated samples of faeces and 
pork back fat. Different PMA concentrations and 
light exposure conditions were tested. For each 
sample analysis, the concentrations of total, viable 
and cultivable fractions of Salmonella cells were 
determined by using qPCR, PMA-qPCR and culture-
dependent approaches (the standard miniaturized MPN 
for faeces or chromogenic Salmonella plating media 
for pork back fat), respectively. 
The PMA-qPCR reaction developed in the present 
study exhibited a 100 % inclusivity and exclusivity 
for Salmonella spp. For both matrices, the PMA-
qPCR allows a quantification of VBNC cells of 
Salmonella spp. even in the presence of dead cells. 
The limits of quantification of the PMA-PCRq set 
from artificially contaminated pork back fat and 
faeces were 1,6.102 genome copies/cm2 and 5.102 
genome copies/g, respectively. The PMA-qPCR method 
was effective to determine the impact of thermal 
stresses on the behaviour of Salmonella spp. cells 
in artificially contaminated samples of faeces (4°C) 
and pork back fat (60°C and 100°C). This method will 
be useful to identify farming practices related to 

high/low level of Salmonella contamination in pigs. 
Quantitative data on carcasses and pork cuts are 
also of interest to qualify slaughtering procedures 
and their impact on the contamination of meat with 
Salmonella spp.. A development of the method on pork 
cuts is planned. 


