
 

 

 
Biacid is a blend of calcium salts of organic acids and essential oils. Through the optimal 
combination of calcium salts of organic acids and essential oils, it enhances broiler 
microflora within the gut and as a consequence on broiler performance 
 
Biacid: A EU approved natural growth promoter for Broilers 

 
The constantly improved growth figures and feed conversions on broiler farms are increasingly 
becoming linked with health, and particularly digestion disorders. These digestion disorders are 
often connected with the disruption of the ecosystem in the gastrointestinal tract. To prevent these 
digestion disorders, chick feed is often supplemented with growth-promoting antibiotics. Antibiotics 
improve performance of broilers; in particular, the utilisation of energy. However, the use of growth-
promoting antibiotics is being placed under a phenomenal amount of consumer pressure. 
Consumers increasingly fear that the use of growth-promoting antibiotics in the feed ration of 
productive livestock will lead to the build up/resistance against bacteria, which are pathogenic to 
humans. Therefore the need to consider alternative growth promoting substances/additives, which 
are acceptable to the consumer, whilst increasing broiler performance and so to profitability of the 
farmer is becoming a contentious issue. However, in order to explore and find good alternative 
products, the working mechanism of antibiotics and microflora first needs to be understood.  
 
The primary effect of antibiotics is to reduce the growth of Gram positive bacteria. However, the literature 
contains hardly any information, which demonstrates that the number of Gram positive bacteria in the 
intestines is lower in a feed ration containing an antibiotic. For this reason, the exact working mechanism of 
antibiotics is still not fully understood. The working mechanisms, which are cited most frequently, are as 
follows: 

 Reduced production of toxic components by bacteria. 
 A change in the morphology of the intestinal wall. 
 A reduction in sub-clinical infections. 
 Reduced microbial activity in the gastrointestinal tract. 
 Reduced colonisation of pathogens on the intestinal wall, thus preventing damage to the epithelial 

cells. 
 
On the basis of the above working mechanisms, it is possible to conclude that the effect of antibiotics on 
broiler performance is caused by the manipulation of the microflora in the gastrointestinal tract. It therefore 
stands to reason that the primary effect of alternative additives is also aimed at manipulating microflora in the 
gastrointestinal tract. Currently, many alternatives to antibiotics are already offered (Table 1). The working 
mechanism of these products varies greatly. In order to properly consider the type of additive we are looking 
for, a little background information is required about the microbial population in chick and what the effect of 
feed has on this sensitive ecosystem.  
 



 

 

The microflora in the gastrointestinal tract of poultry 
The microflora in the gastrointestinal tract of broilers is a complex ecosystem, consisting of many types of 
bacteria. Young chicks only have limited number of types of bacteria in the gastrointestinal tract, therefore 
they do not possess a stable microbial balance. From the age of approximately three to six weeks, the 
microbial population should be relatively stable. There are a few physical differences between younger and 
older chicks and adult birds. It is relatively easy to disrupt the ecological balance of young chicks, the pH in 
the gastrointestinal tract is still relatively high due to limited production of lactic acid and volatile fatty acids. 
As a result, Gram negative bacteria (such as E.coli) proliferate in the gastrointestinal tract of younger chicks 
than older chicks. Another factor, which influences the balance of the ecosystem, is the digestibility of the 
feed ration. This is because, in respect of the nutrients, the host animal is in competition with the bacteria in 
the gastrointestinal tract. In the case of young chicks, the digestion capacity is not fully developed, which 
means there is more substrate for fermentation. This results in an excessively high microbial activity in the 
small intestine. 
 

Table 1 . Summary of possible alternative products and their possible working mechanism. 

 
 
Carbohydrates are the most important feed component for chicks and microflora 
Carbohydrates form the most important source of energy in poultry rations. Apart from glucose, fructose, 
sucrose and starch, carbohydrates cannot be digested enzymatically by the bird. This group of carbohydrates 
can only be utilized by means of fermentation. The literature indicates that in poultry it is particularly the 
water-soluble carbohydrates, which undergo fermentation. It has been sufficiently demonstrated that water-
soluble viscous non-starch polysaccharides (NSP) possess anti-nutritional properties in the case of broiler 
chicks. These anti-nutritional properties are expressed as a reduction of performance and a decrease in the 
digestion of nutrients, in particular of fat. Recently it was demonstrated that the inclusion of rye (which 
contains viscous water-soluble pentosans) in the feed ration worsened the performance results of 
conventional chicks (Table 2).  
 



 

 

By contrast, the inclusion of rye in the feed ration of germ-free chicks, had no negative influence on 
performance. On this basis, it was concluded that the change in the microflora as a result of the inclusion of 
water-soluble, viscous NSP in the feed ration is an important factor in determining the anti-nutritional 
properties of this viscous NSP. The inclusion of viscous NSP in the feed ration of broiler chicks increases the 
microbial activity of the microflora and changes the composition of the microflora (in particular, the number of 
bacteria such as Escherichia coli, clostridium spp. and enterococci in the small intestine). It is believed that 
the viscous NSP fraction delays the digestion of nutrients, resulting in more undigested nutrients reaching the 
end of the small intestine. This leads to an increase in microbial fermentation in the small intestine. In 
addition, viscous NSPs delay the passage speed of the semi-digested feed through the small intestine, which 
means there is more time for fermentation. 

 
Table 2: Influence of rye on performance of conventional chicks (age period 1 - 21 days) and germ-free chicks 
(age period 3 - 21 days) 

 
 
Microflora influences the digestion and absorption of nutrients 
It is known fact that microflora influences the utilization of nutrients, and in particular the utilization of fat. Bile 
salts, which are essential for fat digestion, play an important role in the emulsification of fat and the formation 
of micelles. Many bacteria in the gastrointestinal tract are able to deconjugate bile salts, or have a catalytic 
effect on this reaction. An increase in the microbial activity in the gastrointestinal tract as a result of the 
presence of water-soluble NSP in the feed ration therefore increases the deconjugation of bile salts. In 
particular, an increase in the microbial activity in the small intestine would reduce the availability of bile salts 
for the formation of micelles, thus decreasing the digestion of fat. However, short-chain and unsaturated fatty 
acids can be absorbed in its free form. For this reason, the digestion of fats with short-chain and unsaturated 
fatty acids will be affected less, by an increase in the microbial activity.   
 
The microflora in the intestines influences the morphology of the intestinal wall and thus the absorption of 
nutrients. Here, the effect of the microflora depends on the bacterial strain. For example, it is speculated that 
coliform bacteria and Clostridia influence on the mucosa layer negatively through which nutrients are 
absorbed. 
 



 

 

Microflora influences the health and resistance of chicks 
The influence of the bacteria on the intestinal wall influences the colonization of bacteria and therefore the 
health of chicks. Most microflora colonize onto specific receptor cells/sites on the intestinal wall or in the 
mucosa. Generally there is competition between the various bacteria for a receptor cell/site. This competition 
is known as "competitive exclusion". Competitive exclusion can be used to prevent the colonization of 
pathogenic bacteria, by promoting desired bacteria to increase in numbers within the intestine. 
 
There are also indications that a connection exists between the microbial activity in the intestines and the 
immune status of the bird. The influence of bacteria on immunity largely depends on the type of bacteria. 
There are indications that Lactobacilli stimulate the immune system. Feeding of Lactobacilli can be classed 
as a probiotic and fits in well with the “competitive exclusion” scenario. 
 
What kind of product do we want? 
Microflora influence the digestion and absorption of nutrients in the bird. However the specific composition of 
microflora appears to affect the animal’s health status. Beneficial bacteria prevent pathogens from colonizing 
the intestinal wall and enhance the bird’s immune system. The effect of microflora on nutrient digestion 
seems to be related to the activity of the microflora. Therefore, it can be concluded that alternative feed 
additives to antibiotics should focus on stimulating the growth of beneficial bacteria and minimizing microbial 
activity in the gastrointestinal tract.  This involves searching for products that inhibit the growth of bacteria 
(i.e. products that are bacteriostatic). Moreover, the bacteriostatic effect must be specifically aimed at 
undesirable bacteria.  Based on the products listed in Table 1, organic acids and herb extracts are the best 
alternatives to growth promoting antibiotics. 
 
Organic acids 
Organic acids have a strong bacteriostatic action. This bacteriostatic property makes them well suited for use 
as a conserving agent in human food. Organic acids have been used successfully in piglet feed to prevent 
digestive disorders as a result of exaggerated growth. The mode of action of organic acids can be explained 
by several working mechanisms. As mentioned, organic acids are bacteriostatic. Unlike inorganic acids, 
organic acids are easily absorbed through the bacteria’s cell wall. The acid breaks down the DNA structure in 
the bacteria cell nucleus and as a result the bacteria cell can no longer divide or may even die.  Reduction of 
the pH value in the stomach by ingesting acids in feed inhibits bacteria growth. In piglets for example, HCl 
secretion is not sufficiently developed to reduce the pH value to a low enough level.  For broilers, the pH-
reducing effect of acid in the stomach may not be significant.  However, in the crop, a reduction in the pH 
value proves to be important.  
 
Given this working mechanism, we can assume that organic acids inhibit bacteria growth in the feed and at 
the opening of the digestive tract (crop and stomach). This has the effect of reducing microbial activity at the 
opening of the small intestine, thereby reducing infection by pathogenic bacteria. Provimi’s experimental farm 
“De Viersprong” has conducted research to find out how various / combinations of organic acids in broiler 
feed can improve performance.  
 



 

 

Table 3: Effect of an antibiotic vs. two organic acids (acids X and Y) on the growth and feed conversion of 
broilers (age 7 - 21 days) 
 

 
 
Comparing the effect of an antibiotic growth promoter (positive control) and two organic acids (acids X and 
Y), all tested in two doses, with a negative control (Table 3), showed that the organic acids significantly 
improved feed conversion. Placing acid X in the feed ration had almost no effect on broiler performance. By 
contrast, the feed conversion improved considerably of birds fed with rations containing acid Y.  
 
In a subsequent study, the effect of acid Y on bird performance was again tested (see Table 4). 

  
Table 4: Effect of an antibiotic vs. an organic acid (acid Y) on the growth and feed conversion of 
broiler (age 10 - 28 days)  
 

 
 



 

 

The results of this study showed that placing acid Y in broiler rations again produced a significant 
improvement in feed conversion. However, this improvement in feed conversion was smaller (P > 0.05) than 
the improvement achieved by adding an antibiotic growth promoter. For piglets, organic acid mixes have on 
the whole proven to be more cost-effective, technically and economically. For this reason, a subsequent 
study was done to examine the effect of an acid mix (ProHacid) on broiler performance. A growth-promoting 
antibiotic was included as a positive control in the study. Table 5 shows that with the addition of ProHacid to 
the ration improved feed conversion (P > 0.05). However, this improvement in feed conversion by the organic 
acid mix was still smaller than the improvement achieved by adding a growth-promoting antibiotic to the 
ration.  
 
Based on the above research, adding organic acids to broiler feed, singly or as a mix, improves performance. 
However, the positive effect of organic acids is smaller than that achieved by growth promoting antibiotics.  
 
Essential oils 
Essential oils are volatile, natural vegetable products extracted by steam water distillation or enzymatic 
activity followed by steam water distillation. In addition, some essential oils are synthetically produced. There 
are currently some 2600 known essential oils. Essential oils have been used in human food for many years. 
The application of oils varies from changing the flavour of a product to improving digestion of food. There 
have also been reports of essential oils being used as bactericides, and for their bacteriostatic and fungistatic 
effects. It is not yet known exactly how essential oils aid food digestion. There is evidence that certain 
essential oils increase the secretion of digestive juices and are also antibacterial. 

 
Table 5 : Effect of an antibiotic feed saver and a mix of organic acids (ProHacid) on the growth and 
feed conversion of broiler (age 6 - 28 days) 

 

 
Non-antibiotic growth promoters for poultry should focus on optimising the level of intestinal flora in order to 
improve the digestion of nutrients and to prevent health and/or digestive disorders. Essential oil properties 
mean that they could be a viable alternative to growth promoting antibiotics. Research therefore investigated 
the effects of essential oils on broiler production.  
 



 

 

A selection of essential oils that stimulate the secretion of digestive juices in the stomach and intestine was 
made.  The selected essential oils were tested in vitro to determine which ones contained bacteriostatic 
properties against bacteria relevant to pigs and poultry. Essential oils are extracts of vegetable products, a 
mix of oils tended to be better, rather than single oils. Table 6 demonstrates results from a study of essential 
oils, comparing the effect of an antibiotic growth promoter (positive control) and two essential oil products 
(products A and B) against a negative control.  
 
The addition of essential oil product A to the ration had almost no effect on broiler performance, while the 
addition of product B significantly improved feed conversion. This study shows that with the addition of 
essential oils to broiler rations can improve broiler performance. However, the positive effect of essential oils 
is less pronounced than that of growth promoting antibiotics. 
 
Table 6: Effect of an antibiotic vs. two essential oil products (products A and B) on the growth and 
feed conversion of broilers  (age 5 - 28 days) 
 

 
Biacid, the most effective product 
Organic acids and essential oils on their own have been proven to be less effective than growth promoting 
antibiotics, but still initiate a response over a negative control. However, organic acids and essential oils 
appear to work differently. Organic acids seem to be active specifically in the feed and in the crop and 
stomach, while essential oils are active at the end of the gastrointestinal tract. Given these two working 
mechanisms it stands to reason that a combination of organic acids with essential oils should improve broiler 
performance, tested against a antibiotic growth promoter. Biacid was developed with the thorough 
knowledge and understanding of organic acids and essential oils. Biacid is a superior blend of the most 
effective organic acids and essential oils. A trial was conducted on Provimi's experimental farm ‘”De 
Viersprong” to study the effect of Biacid on broiler performance. A growth-promoting antibiotic was included 
in the study as a positive control. The inclusion of Biacid to the ration resulted in a significant improvement in 
the broiler feed conversion (Table 7). The improvement in feed conversion was almost the same as that 
achieved in the ration containing a growth-promoting antibiotic.  
 
 



 

 

 
Table 7: Effect of an antibiotic vs. Biacid on the growth and feed conversion of broiler (age 5 - 28 
days) 
 

 
 
 


