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Summary 

 
Products preservation duration has a special economical significance and, 

technically, it means the reduction of the pathogen microbial flora. A 2% lactic acid solution 
was used, 0.25 – 0.5 liters per half a carcass, for 60 – 120 seconds, 5-85 ˚C temperature 
and 1.5 – 3 bar pressure, noticing that pH decreases by 3 units and gets back to normal 
within 2 days.  

For the first variant, NTG and ATP were followed up by sanitation samples into 
UFC and URL, and the results were significant, noticing a reduction of 99%.  For the second 
variant, when E. coli, Pseudomonas aeruginosa and Salmonella enteritidis were used as 
indicators, the results were similar.  
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Ensuring the quality of pork is absolutely necessary because it provides 
advantages by: satisfying the consumers’ requirements for a carcass with a high 
content of lean meat, ensuring in the technological flow of low fat percentage and 
achieving high effectiveness both for the producer and the processor. 

Through the pork quality management there may be implement a payment 
system for the carcasses based on the protein content, along with Romania’s 
alignment to the European Union laws. 

If quality control belongs to other decision-maker, quality assurance 
belongs to the qualified staff in the processing industry. There have been and will 
be more attempts to find ways to ensure and increase the interval to guarantee the 
pig carcass hygiene. This paper will present the results obtained after using the 
lactic acid and to ensure and extend the preservation of the pig carcass. 

 
Materials and methods 

 
The experiment was conducted in an approved and agreed 

slaughterhouse, and the study was conducted in two phases: one on the 
technological flow when healthy pigs were slaughtered and one when necessity 
pigs were slaughtered. In both stages 2% lactic acid solution was used, 0.3 l per 
carcass, applied for 2 minutes at a pressure of 2 bars. Spraying was done after 
final washing before cooling the carcass. Lactic acid had a stronger bactericidal 
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effect by lowering the pH. The delayed effect of lactic acid was more significant 
during products’ storage. 

In the first stage the purpose of the spraying was to protect the carcass 
from any microorganisms existing in the slaughtering area and the second phase 
was aimed at testing the microbicidal effect of lactic acid in the case of deliberate 
contamination of the carcass using cultures of E. coli and Salmonella enteritidis 

The study was conducted on 100 pig carcasses, on the technological flow, 
for normal situations and on 45 necessity carcasses. In the first variant, we focused 
on the carcass cleanness by URL of the ATP, for the second variant, when cultures 
were used as indicators, there was monitored the reduction of microorganisms 
exposed to the action of the lactic acid, the pH values, such as the possible 
organoleptic changes of the carcass. 

 
Results and discussions 

 
Meat is a good substrate for the development of microorganisms, because at 

a nearly neutral pH, there is a strong activity of water and meat is rich in nutrients. 
Therefore, microorganisms should be reduced as much as possible during 
processing, thereby ensuring the reduction of the food poisoning cases due to meat 
products. 

The most known pathogenic microorganisms causing food poisoning  are 
classified by their action namely infectious Aeromonas hydrophila; Campylobacter 
jejuni; Escherichia coli O157:H7; Listeria monocytogenes; Salmonella; Shigella; 
Vibrio cholera; Vibrio parahaemoliticus; Yersinia enterocolitica and toxic:  Baccilus 
cereus; Clostridium botulinum; Staphylococcus aureus. 

Good hygiene conditions on the technological flow, helps protecting 
carcasses against the contamination with microorganisms and the existence of an 
HACCP (hazard analysis and critical control points) as a control system of the pig 
slaughter process, is designed to identify and prevent chemical, physical and 
microbiological risks. 

Lactic acid was used, which is a sticky liquid, non-volatile and colorless, 
with a slightly sour taste, ranging in the gustatory profile of meat products aimed at 
extending the period of validity of the carcass, by inhibiting microorganisms and 
improving taste, consistency, and flavor. 

After studying the effect of several acids, lactic acid was chosen (fig. 1) 
because from the studied acids, citric acid and tartaric acid have a similar taste and 
cause an intense and immediate reaction, which is not very persistent; malic acid 
has a strong taste, with less immediate impact but with a more persistent effect; 
lactic acid can be compared with malic acid, it has a light taste, sometimes 
described as slightly salty; phosphoric acid tends to be a compromise between fruit 
acid (citric acid) and lactic acid and acetic acid is one of the most popular flavors 
which tastes like vinegar. 
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Fig.1. Aromatic profile of different acids Source: PURAC 

        
The preservative role of an acid preservative for food consists in the fact 

that it slows the growth of harmful microorganisms, particularly bacteria. The 
microbial inhibitory effect depends very much on the pH value of the acid. Some 
acidifiers inhibit the microbiological growth not only by reducing the pH, but also by 
the specific metabolic interfering with the microbial development. Many of these 
acids are found naturally in foods, especially in fermented foods. In others, the 
intake of acid creates this effect of conservation. By reducing the pH one can stop 
the development of pathogenic microorganisms (fig. 2). 
 

 
Fig.2. Efficiency against microbial growth Source: PURAC 

 
If citric acid is used, the pH is more reduced than by using lactic acid and 

acetic acid according to the graph in fig. 2. By using acetic acid bacteria area not 
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growing anymore because the pH value reached 3.7, and by using lactic acid, the 
reached value was pH 3.6; citric acid inhibits bacteria at a pH of 2.9. If lactic acid 
and acetic acid mix, they act synergistically. 

The most used acids for meat are citric acid and acetic acid. They are used 
to enhance the product safety and to extend its validity period. However, these 
acids, affect the color and flavor of these products. Acetic acid is used due to the 
low pH, which extends the validity of the products, but has a negative influence on 
flavor. Citric acid helps maintaining the color of meat, diminishing water elimination 
and preserves the smell during slaughtering and processing. Citric acid is used in 
sauces for beef, but also generally, during slaughtering. Acetic acid is used mainly 
for poultry products, such as chicken breast. Lactic acid as such is rarely used in 
meat industry, because its salts are preferred: sodium and potassium lactate. In 
case of application of lactic acid solutions, there was noticed an increase of the 
period of validity. It is also recommended to be used, because bacteria like 
Salmonella and Campylobacter are very sensitive to the action of lactic acid, while 
freshness is adjustment and the carcass initial color is preserved. 

Pig carcass cuts for normal slaughtering until evisceration is still sterile, 
because the skin protects any contamination of meat itself. After decasing, the 
meat may be contaminated with microorganisms from the digestive tract of the pig, 
from the operator’s hands or the machinery. Therefore it is important to keep a 
lower number of microorganisms on pork which can be achieved by carcass 
decontamination. 

By carcasses washing visible dirt is removed and it can reduce 
microbiological contamination. Washing efficiency depends on the type of 
microorganisms and on their capacity of adhesion to meat, and on the wash 
technique. Decontamination cannot mask poor hygiene because it reduces only the 
number of bacteria.  

Pig carcasses spraying with lactic acid (concentration 2%) resulted in 
reduced microorganisms and inhibition of their development during storage. 
Microorganisms on the surface of the carcass were affected by the 2% solution of 
lactic acid and did not allow their development. The best results were obtained by 
applying the solution of lactic acid on the still hot carcass as the pH decreases 
faster at higher temperatures. 

For the first variant, NTG and ATP were followed up by sanitation samples 
into UFC and URL, and the results were significant, noticing a reduction of 99%.  
For the second variant, when E. coli and Salmonella enteritidis were used as 
indicators, the results were similar. 

Effects of cold lactic acid decontamination, for 60 s for the hog carcasses 
contaminated with Salmonella: 

- out of 15 hog carcasses treated with lactic acid 2%, 5 carcasses were 
positive 

- out of 15 hog carcasses treated with lactic acid 5%, 3 carcasses were 
positive 
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Effects of hot lactic acid decontamination for the hog carcasses 
contaminated with Salmonella: 

- out of 15 hog carcasses treated with lactic acid 2%, for 30 s,  6 carcasses 
were positive 

- out of 15 hog carcasses treated with lactic acid 2%, for 60 s, no positive 
carcass 

- out of 15 hog carcasses treated with lactic acid 2%, for 90 s, no positive 
carcass 

- out of 15 hog carcasses treated with lactic acid 2%, for 120 s, no positive 
carcass 

- out of 15 hog carcasses treated with lactic acid 5%, for 60 s, no positive 
carcass 

- out of 15 hog carcasses treated with lactic acid 5%, for 90 s, no positive 
carcass 
2% concentration of lactic acid applied for 120 s to 37˚C temperature 

destroys 30 – 50% of E. coli. 
In terms of legislation, all food additives are carefully controlled by the 

authorities and by various international organizations, ensuring that foods are not 
dangerous to the consumer and are appropriately labeled. 

According to the European Directive on Food Additives, acids are 
substances that increase the acidity of a product and/or give it a sour taste. Good 
Manufacturing Practices (GMP) means that producers use only the amount of 
necessary additives to achieve the expected effect.  
The European Community directive on Food Additives other than colorants and 
sweeteners No. 95/2/EG (20th of Feb. 1995) allows the addition to food of all acids 
listed in this report, without standards of identity. The EU numbers of acids are E 
260 acetic acid, E 330 Citric acid, E 270 lactic acid, E 296 malic acid, E 338 
phosphoric acid and E 334 tartaric acid. In most other countries, acids can be 
applied without limit. 
 

Conclusions 
 

Applying a 2% lactic acid solution in water as a spray or dip results in a 1-3 
log reduction (90-99.9%) of Salmonella, E. coli and  as well as the TPC (Total Plate 
Count). 

Application of 2% lactic acid for 120 s led to an unacceptable deterioration 
of the organoleptic qualities of the meat. 

The results obtained in these studies suggest that Salmonella 
contamination can be eliminated from pork carcasses by incorporating LAD in 
HACCP procedures. 

Decontamination with lactic acid using 2% at pH 2.3 for 30 s and a 
temperature that results in meat surface temperature of at least 37°C would 
constitute an adequate treatment. 
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