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Introduction
Production of indigenous breeds is an important 
livelihood activity for ethnic minorities in Vietnam, 
including Hoa Binh province with the Tay ethnic 
group accounting for the majority of pig raisers. 
Indigenous pigs in Hoa Binh have traditionally 
been kept under extensive management systems, 
including free rooming which may contribute to the 
occurrence of parasitic pork borne disease (PPBD) 
including Trichinellosis. Despite several studies of 
Trichinellosis among humans and pigs being documented 
(1 & 2) for Vietnam, no updated information is 
available on the present Trichinella sero-prevalence 
in indigenous pigs in Hoa Binh province, North 
Vietnam. The presented research aims to assess the 
occurrence of Trichinellosis in pigs and improve 
diagnostic capacity of butchers and lab staff on 
PPBD.

Material and Methods
Activities conducted since 2018 include a prevalence 
survey to access the occurrence of Trichinellosis 
in pigs and villagers. The sampling and results in 
villagers is part of another paper presented at 
this conference. The study was conducted in Da Bac 
district which has the highest pig population among 
all districts of Hoa Binh province. 352 indigenous 
pigs from six selected communes were sampled along 
with data collection of pig raising, age, consumption 
habits and gender (Figure 1). The communes were 
selected purposively based on high proportion of 
ethnic minorities and free rooming pigs. Sample 
size was calculated regarding an expected prevalence 
of 5 % in pigs. All serum samples were tested for 
Trichinella antibodies using excretory/secretory 
antigen Ag-ELISA. Training of laboratory staff and 
butchers on diagnoses of PPBD was organised to 
address existing capacity gaps. 

Results
In total, 13.6 percent (48/352) of pigs originated 
from 131 farms across the 6 communities of Da Bac 
district were serological positive for Trichinella. 
Pigs older than 6 months of age were more likely to 
be seropositive than pigs less or equal 6 months, 
with 19 % (29/152) and 9.5 % (19/200), respectively (OR 
= 2.24; 95 % CI: 1.20 - 4.18; P = 0.011). Questionnaires 
concluded a very low knowledge of pig producers 
on PPBD with less than 2 % having any knowledge. 
Risky consumption habits e.g. consumption of raw 
fermented pork were common in males and often 
related to village ceremonies. Capacity building 
efforts resulted in trained laboratory staff (6), 
veterinarians, public health officers and butchers 
(24) on diagnostic procedures for PPBD and/or 
hands-on meat inspection procedures. An observed 
challenge was the lack of feasible guidelines for 
meat inspection. It was noticed that the reporting 
system on slaughter check findings has limitations. 
Pigs in remote areas are mainly slaughter in home 
slaughter by “mobile” butchers without adequate meat 
inspection. 

Discussion and Conclusions
The study provides first data on Trichinella sero-
prevalence in indigenous pigs from ethnic minorities 
in Hoa Binh. Observed prevalence in pigs aligned 
with poor knowledge on PPBD and observed risky 
consumption habits may pose a considerable risk to 
consumers. More sensitive monitoring systems and 
further awareness raising is needed. The roaming/
semi-free roaming keeping systems indicate that the 
hygienic conditions of pig management is poor and can 
be a risk factors for the circulation of parasitic 
disease in indigenous pigs. The farmers must be 
encouraged to adopt adequate livestock-management 
practices. In addition, continued surveillance of 
Trichinella infection, including reinforcement of meat 
inspection is recommended. To address the lack of 
meat inspection in the study area the introduction 
of a pilot cell-phone based information system to 
record abnormal observations by butchers is currently 
explored. Apart from this simplified guidelines for 
meat inspection are planned to be introduced. 
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Figure 1: Sampled communes in Da Bac district of Hoa Binh province 
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Introduction
In the current context of developing renewable 
energies and recovering organic waste, on-farm 
anaerobic digestion (AD) represents a major challenge 
for the agricultural sector (energy and organic 
recovery of livestock manure and agricultural 
substrates). In France, most of biogas plants fed with 
manure operate at mesophilic conditions converting 
organic matter to biogas and by-product degradation, 
i.e. digestate. This digestate is usually spread as 
fertilizer on land after transformation or storage. 
Farm animals like pig, bovine and poultry are known to 
be reservoirs of various pathogenic microorganisms 
responsible of animal or human infections (Denis et 
al., 2011; Boscher et al., 2012, Souillard et al., 2014 
and 2015, Moono et al., 2016; Gosling et al., 2018; 
Thépault et al., 2018). Because these pathogens can 
survive in manure, their fate during mesophilic AD 
appears to be a matter of public health concern. 
In this study, we investigated the effect of 
mesophilic AD on the level of sporulating pathogens 
(Clostridioides difficile and Clostridium botulinum) 
and non-sporulating pathogens (Salmonella spp, 
Listeria monocytogenes and Campylobacter spp.). 

Material and Methods
Our study was carried out on three on-farm biogas 
plants (BGP1, BGP2 and BGP3), two filled with pig 
manure (BGP1 and BGP3) and one with bovine manure 
(BGP2). Over one-year, they were visited eight 
times each. At each visit, three replicates of 
both inputs (manure) and digestates were collected 
for detection and enumeration (MPN/g) of Salmonella 
spp, Listeria monocytogenes, Campylobacter spp., 
Clostridioides difficile and Clostridium botulinum. 
A total of 144 samples (72 inputs, 72 digestates) 
were analyzed.

Results
All the pathogens were detected in manure at a 
frequency of 33.3 % (C. botulinum), 88 % (C. difficile), 
92 % (Campylobacter spp.), and 95.8 % (Salmonella and 
Listeria monocytogenes) and in all three BGP, except 
C. botulinum which was not detected in manures of 
BGP1 and BGP2. 
The pathogens were also detected in digestate at 
a frequency of 37.5 % (Campylobacter spp.), 79.2 % 
(C. botulinum), 83.3 % (L. monocytogenes), 87.5 % 
(Salmonella spp.) and 100 % (C. difficile). However, no 
Campylobacter spp. could be isolated from digestates 
of BGP2. 
In manure, the level in MPN/g varied in mean from 
249 to 368 for Campylobacter, from 1.1 to 359.1 for 
Salmonella, from 3.1 to 145.9 for L. monocytogenes, 
from 0.5 to 234.5 for C. difficile and from 0 to 3.5 
for C. botulinum (Fig. 1). 

Figure 1: Concentrations of the pathogens in manures and digestates 
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Figure 1. Concentrations of the pathogens in manures and digestates 
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