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LCA                        C12
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SCA                        C4







Composition 

and 

parameters



 Particular species like A.niger (for citric acid production)

 Source of Carbon: Sucrose is considered as the best source 

for citric acid

 Medium should be slightly deficient in phosphates or one or 

more of the metals Mn, Fe, Zn and Cu

 More than 2.5 g of NH4NO3 decreases the yield of citric acid

 Time: 7-10 days

 Yields: 60-80g / 100g of sugar incorporated

 pH: adjusted to 3.4 - 3.5 using HCl fermentation have

 Sodium or potassium carbonate is added- to control low pH









 First, they may reduce bacterial load in the feed.

 second, they may reduce the potential for infection and shedding in the animal.



Effect of pH-value on the generation time

(speed of growth) of Salmonella 
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The MIC values for acetic, butyric, lactic and caprylic acid in E. coli are less

than 4 g/l, but this same bacterium is approximately 10 times more resistant to

malic acid, tartaric acid and citric acid (Hsiao & Siebert, 1999).

This observation indicates that factors such as:

• Chain length

• Side chain composition

• pKa values and hydrophobicity

• Microorganisms defense strategies



The of poultry feeds

particularly of protein and mineral sources is high.

Buffering capacity or B-value in a feed is often

expressed as meq of 1.0 M HCl required to acidify 1

kg of material (feed or feed ingredient) to pH 3-5.

Usually, the amount of 0.1 M HCl required to

reduce the pH to 5 of 10 g feed in 90 ml distilled

water is represented as buffering capacity.



Ingredients meq/kg

Corn 135-172

Wheat 180-240

Sunflower meal 850-900

Soybean meal 1000-1200

Di Calcium Phosphate 8000-10000

Calcium Carbonate 19000-21000

Buffer capacity of some feed ingredients



 Impossible to significantly modify the pH value of GIT of animals because homeostasis

 Homeostasis is combined with buffer capacity of feed

 Some bacteria spp can develop acid resistance when exposed to low pH values for long periods

 Lowering the pH to extreme values is not practical because acids are corrosive

 Decrease passage rate

 Destructive for vitamins

 Dangerous for both humans and animals

 Damage to milling and handling equipment

 Losses during pelleting





















50% Adsorbent  
(clay, silica, vermiculite,…)

50% Acid blend  









Stomach Intestine

Fat Matrix

Organic Acid







 Effective

 Low dosage

 Non-corrosive

 Safe

 Slow release

 Total protection



Powder

Non-corrosive

Safe

Slow release

Liquid

Corrosive 

Hazardous

Fast action



Collaboration of Razi University and University of Tehran
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Maintaining a healthy gut requires up to 25% of 

the daily protein and 20% of the dietary energy 

supplied with the feed.






