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Biacid, the natural feed additive for broiler chick ens

Consumers are increasingly concerned over the quali ty and safety of their food. This has lead 
to a complete ban of antibiotics within the EU in t he year 2006. Given the global structure of 
the industry, this ban has affected the use of anti biotics in the broiler industry worldwide.

Failure to use anti-microbial growth promoters lead  to inferior growth performance and an 
increased level of health problems, finally resulti ng in lower profitability for the industry. 
The Provimi Group has performed a comprehensive pro gram of research to find suitable 
concepts and products to compensate for the loss of  these conventionally used products. 
When carrying out this research the overall objecti ve was to maximise gut health without 
antibiotic use. 

What kind of components do we need?

To obtain fast, efficient and healthy growth in bro iler chickens several factors need consideration, i ncluding, 
selection of feed ingredients, nutrient balance of the diet, physical structure of the feed, managemen t practices and
utilisation of suitable feed additives. Such feed a dditives; need to be acceptable to consumers whilst  also improving
weight gain of the bird and/or digestibility of the  diet. The two groups of components which meet thes e criteria
most fully are the organic acids and the herbs and spices, with the beneficial properties of the latte r being 
attributed to their essential oil fraction.

A study of the characteristics of the various organ ic acids and essential oils, have been the subject of a major 
research project by the Provimi Group in order to d evelop natural products for new feeding strategies for broilers.

Essential oils

Essential oils are volatile oils extracted from pla nt products by steam water distillation or enzyme a ctivity followed
by steam water distillation. Essential oils compris e a multitude of components, such as terpenoids, al cohols, 
aldehydes, acyclic esters, etc. These substances ar e in fact the active components that give each esse ntial oil their
unique properties. Currently around 2600 different components have been identified.  

Many of the components of essential oils have multi functional properties. Cinnamaldehyde, eugenol and menthol
for example are known to increase voluntary feed in take, whilst at the same time stimulating nutrient digestion and
exhibiting anti-bacterial properties. Before essent ial oils can express their full potential, it is ne cessary to ensure the
correct mixture of individual components. The corre ct combination of component essential oils can exhi bit greater
responses than when individual components are used alone. In other words they express synergy.

Organic acids

Organic acids are widely used in the food and feed industry as preservatives because of their strong 
bacteriostatic action. These positive effects of or ganic acids can be explained by several mechanisms including a 
pH-lowering effect, bacteriostatic properties and s everal metabolic properties of the anionic part of organic acids
post dissociation.

A reduction in the pH value of the stomach by inges ting acids in feed can inhibit bacterial growth. Fo r broiler 
chickens, however, the pH-reducing effect of an aci d in the stomach may not be significant, although i n the crop, 
a reduction in pH value can be important.

Unlike inorganic acids, organic acids are easily ab sorbed through the cell wall of bacteria. The acid damages the
structure of the DNA in the cells nucleus and as a result the bacteria can no longer multiply or may e ven die.

For poultry an important aspect of organic acids is  their metabolic effect. Butyric acid, in particula r has several 
physiological functions such as improved cell proli feration and stimulation of protein synthesis. Seve ral studies have
shown these metabolic properties to have beneficial  effects on broiler performance. 

Combining essential oils and organic acids

Given the above-mentioned modes of action for essen tial oils and organic acids, it should be possible to combine
the two products to form a more effective product. Based on a comprehensive literature review a select ion was
made out of the 2600 known essential oil components  of the most promising individual
components for use in broiler feed. The same proced ure was followed for the organic acids.
These components were tested in vitro for their anti-bacterial properties. Based on the
results of these studies, the essential oils and or ganic acids which proved most effective
were subsequently tested thoroughly in many in vivo trials. Based on these experiments a
blend of essential oils and organic acids was creat ed for use in the feed of broiler chickens
named Biacid , with a dosage of 1 kg/ton feed.



Biacid for the optimal performance of broiler chick ens

A number of studies both within and outside the Pro vimi Group have shown that Biacid is an effective n atural feed additive for
broiler chickens. An example of such study carried out on an independent experimental farm showed that  Biacid significantly
improved feed conversion ratio when compared to the  negative control and weight gain was numerically i mproved (Table 1).
The response to Biacid on broiler performance was s imilar to those found in birds fed the diet with th e growth-promoting 
antibiotic. Biacid and the growth-promoting antibio tic also improved litter quality to a similar exten t compared to birds fed the
negative control diet. 

In most of the broiler feeding programs Biacid is i ncluded in the diet in combination with a coccidios tat. Therefore, an 
experiment was set up to evaluate the effect of Bia cid when added in combination with a coccidiostat o n broiler performance
(Table 2). The birds were mildly challenged with co ccidiosis and clostridium to simulate a normal heal th stress birds face in 
practice. Results of this study show that inclusion  of a coccidiostat in the diet improved feed conver sion ratio. Adding a growth-
promoting antibiotic to a diet with a coccidiostat increased feed intake and consequently improved wei ght gain. The addition of
Biacid showed an even bigger responds on feed intak e and weight gain as compared to the growth-promoti ng antibiotic.

After carrying out several trials in experimental f acilities, Biacid was evaluated under normal field conditions. An example of
such a trial is presented in Table 3, which shows t he effect of Biacid under field conditions at a bro iler integrator in Turkey.
The addition of Biacid resulted in an increased dai ly gain and therefore a higher final weight when co mpared to a standard 
feeding program containing Avilamycin. Biacid treat ment also resulted in an improved feed conversion r atio, and a slightly 
lower mortality rate. This resulted in an improved index of effectiveness (EPEF) when Biacid is added to the diet.

The data in the above trials clearly show that the performance of broilers can be significantly improv ed when
Biacid is incorporated in their feed. This provides  strong evidence that a natural feed additive such as Biacid should
be an important component in the feeding and manage ment strategy of the modern broiler-producing farm.  

Table 1.

Effect of Biacid on growth, feed intake and feed co nversion of broiler chickens 
(7-37 days of age)

Negative control Positive control Biacid

Growth (g) 1874 1896 1901

Feed intake (g/d) 107.0 106.5 106.4

Feed conversion 1.66 a 1.63 b 1.63 b

Litter score 1 5.6 6.5 6.5

a,b Means in the same row not sharing a common supe rscript differ significantly (P<0.05).
1 Litter score: score 1 = very wet litter and score  10 = very dry litter
Negative control: no antibiotic growth promoter; Po sitive control: 10 ppm Avilamycin
Source: Provimi Research, The Netherlands

Table 2.

Effect of Biacid, when combined with a coccidiostat , on the growth, feed intake 
and feed conversion of broiler chickens (9 -42 days of age)

Coccidiostat - + + +
AGP - - + -
Biacid - - - +

Feed intake (g) 3959 a,b 3855 b 4020 a,b 4152 a

Growth (g) 2082 a 2121 a,b 2239 b 2266 c

Feed conversion 1.906 a 1.818 b 1.796 b 1.834 b

a,b,c Means in the same row not sharing a common su perscript differ significantly (P<0.05).
Source: Provimi Research, The Netherlands

Table 3.

Effect of Biacid on performance of broiler chickens  with slaughter age of 42 days.

Avilamycin 1) Biacid

Final weight (g) 2224 2318
Feed intake (g) 4134 4265
Growth (g/d) 53.5 55.0
Feed conversion 1.86 1.84
Feed conversion, 2100g 1.81 1.75
Mortality (%) 8.6 6.5
EPEF2) 263.0 279.7

1) Control feed contained 10 ppm Avilamycin
2) EPEF = (growth X survival rate) / (feed conversi on X 10)
Source: Provimi Research, Turkey
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