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Natural antagonists to harmful microbes  
Checkmate for antimicrobial resistance 
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When disease problems were first identified on farm they used to be treated with 

antibiotics, then antibiotics were used to keep the diseases away until eventually the 

bacteria became resistant to the antibiotics.  Too late the world responded by banning 

antibiotics in animal feed and so now we need an alternative. 

0
10
20
30
40
50
60
70
80
90
% 2007 - UK Antibiotic resistance profiles:

Pigs

Feed

Chicken

 

Here we can see high levels of antibiotic resistance in pigs and significant resistance in 

poultry.  Interestingly the low levels in feed confirm that feed is NOT the source of 

infection. 
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What are the alternatives to antibiotics? 

 

In Europe the single greatest alternative to antibiotics is organic acids and then organic 

acids are often found in combination products and together these 2 groups represent more 

than 50% of all alternatives to antibiotics. 

 

Probiotics are also important but these have limitations.  Probiotics are a source of healthy 

lactic acid producing bacteria mainly Lactobacilli (LAB), and these compete with potential 

pathogens to physically and chemically exclude the enteropathogens.   

 

But why are probiotics not 100% effective?   

 

The stomach or crop/proventriculus has a low pH, which is 

used as a natural defence mechanism, and this area is 

colonised by acid tolerant probiotics but at a low density. 

 

 

 

Chicken crop with a  

low bacterial population density 
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However the enteropathogens that we need to control do 

not normally colonise the crop and stomach.   

 

Enteropathogens colonise the more neutral large intestine, 

colon and rectum so we need the good acid tolerant 

bacteria to colonise this area of the gut.   

Chicken caecum with a  

high population density.   

 

Probiotics require an acid pH for optimum colonisation and under disease situations or 

high calcium diets, such as lactation or layer/breeder rations, the pH will not support acid 

loving bacteria and probiotics will not be fully effective. 

 

All bacteria require four things to grow. 
 
Å Temperature  The body temperature of pigs and chickens are ideal 

Å Nutrients The gut of any commercial animal is full of nutrients 

Å Water All animals drink 

Å pH The pH of the small intestine is perfect for E. coli. 

The pH of the hindgut is ideal for Salmonella. 

 High calcium rations result in a high pH about 8.0 ï ideal for 

Salmonella. 

 
It therefore follows that probiotics will not work in the large intestine, colon or rectum of 

pigs without some assistance.  

 

Organic acids. 

 

There is no such thing as a feed acidifier.  Too much acid is needed to alter feed pH, but 

we can still use organic acids to protect our animals.  There is a remarkable amount of 

good research available now to support the use of organic acids as alternative control 

strategies for enteropathogens.  However organic acids have certain practical limitations.  

The major limitation for the use of these ingredients is, in fact, that they are digested as 

energy sources by the animal.   
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Therefore adding liquid acids such as formic acid to drinking water has no effect on feed 

borne infections but may reduce contamination levels in the drinking water itself. 

 

However we know that certain acids work very well when administered with probiotics. 

 

For example organic acids such as formic and propionic acids, can have a direct effect on 

E. coli or other enteropathogen infections.  But to work effectively along the intestine and 

replace antibiotics we would need to protect these acids from immediate digestion so that 

they can survive a longer passage through the intestine.   

 

Protection can theoretically be done by encapsulation but the technology for this and the 

encapsulation materials needed are not yet adequate for commercial use.  We have found 

an exfoliated mineral carrier, with no buffering capacity, to be an ideal vehicle for organic 

acids in the gut.   
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This ñintelligentò carrier has the added advantage that it will act as a support substrate for 

the acid loving commensal bacteria provided the acids in the product have been buffered 

to a suitable pH to allow normal growth and for this we have selected pH 4.0 to 4.5 being 

the pH of yoghurt, sauerkraut and silage, in fact all natural lactic acid fermentations.   

 

 

 

The protection system is a physical matrix and the buffered acids maintain a pH that 

enables lactic acid bacteria to colonise the carrier.  With this technique all the benefits of 

the acids and probiotics can be realised together. 
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Lowering the pH of the gut has a direct impact on the microbial populations present.  

Understanding the pH optima of different microbial species explains how the pH shift will 

benefit the animal. 

0

20

40

60

80

100

3 4 5 6 7 8 9

Relative 
Growth 

Rate

pH

Commensal

Pathogen

 

 

 

As the pH falls the predominant bacterial species change.  Numbers of E. coli in the small 

intestine are reduced and Lactobacilli numbers will increase.  In the caecum and rectum 

numbers of Salmonellae and other bacteria are reduced.   

 

So we can see that as the microbial population adapts to acid conditions the growth of 

enteropathogens such as E. coli is checked and acid tolerant species like Lactobacilli 

multiply rapidly (Probiosis). 

 

 

The reduction in bacterial count reduces the disease threat and this has a knock on benefit 

of reduced mortality, both factors were observed in this broiler trial and there is no 

resistance risk unlike antibiotics ï Check Mate.   
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The lower pH the better the mineral absorption (calcium absorption increases from 47% to 

55% availability). This leads to improved skeletal protection in lactating pigs and stronger 

egg shells in breeders and layers.   

 

Trials results 

 

Broilers:  In Mexico farmers have noticed reduced mortality, reduced cost of production, 

improved sales value and even receive a quality payment by consumers such as KFC.  All 

this leads to greater profits. 

 

 Live 
Bird 
Numbers 

Total 
Weight 
kg 

Cost of 
Production 

Value of 
sales at 
4.1 Nuevo 
Peso/kg 

Quality 
Supplement 
(Improved 
carcass 
appearance) 

Total Profit 
 
Nuevo Peso 

 
SALKIL @  
4 kg/t 

 
15433 

 
39663 

 
128,587 

 
162,618 

 
24,392 

 
58,423 

 
SALKIL 
1st and Last weeks 

 
15060 

 
39457 

 
128,669 

 
161,773 

 
 

 
33,104 

 
CONTROL 

 
14096 

 
36297 

 
129,108 

 
148,809 

  
19,709 

 

Layers:  In Malaysia egg production has improved, egg weights have increased and the 

incidence of Salmonella has been reduced.  This made exports of eggs to Singapore 

possible. 

 SALKIL   Control 

Number of birds  800,000 800,000 

Salmonella positives <0.01% 5.0%  

Egg Weight 63 grams 58 grams 

Shell quality Improved 

Laying percentage Increased 

Feed consumption  2400 t/month 2500 t/month 

 

 

Egg shell quality was improved due to increased 

absorption of calcium from the ration. 
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Breeders:  In UK Breeders hatchery infections have fallen leading to improved survival of 

day old chicks after treating the parent flock feed. 

 

Grower pigs:  In UK grower pigs were switched from Salinomycin to BACT-A-CID and 

showed faster growth and lower mortality. 

 

Results SALOCIN BACT-A-CID 
kg/Tonne 

CHANGE 

 
Number in 
Number out 
Mortality % 
Av. Dead Weight. (kg) 
Days to finish 
Growth rate g/day 
Av. Feed Intake (kg/day) 
Average P2 (fat) 
Quality grades   % Q+ 
                           % Q 
                           % A 
Lean Meat 

 
304 
297 

2.30 
65.36 
72.21 

610 
2.03 

12.3 
66 
24 
2 

55.8 

 
297 
293 

1.35 
65.98 
68.43 

630 
2.14 

11.5 
79 
15 
2 

57.0 

 
- 
- 

 42% 
 + 1% 
 - 3.78 
 + 20 
 +11 
 - 0.8 
 + 13 
 - 9 
 - 

+ 1.2 

 

In Summary: 

There is an alternative to antibiotics. 

�9 Organic acids protected by a mineral 

carrier have a direct effect on the bacteria 

in the intestine. 

�9 Organic acids are a viable alternative to 

antibiotics.   

�9 Protected acids are both cost effective and 

safe.  

�9 Protected acids are a key factor in the 

success of both pigs and poultry. 


