
Selecting the best butyrate 
feed additive for animals using 
a new rapid test kit

Coating technologies provide a more effective release 
pattern of butyric acid throughout the intestinal tract 

than the free form, however, as CHEW KIN KEN and 
JOANNE HO* explain the release rate of these coated 

products varies.  A new rapid and portable in vitro test 
kit allows feed producers to easily compare the release 

rate of butyrate in different sources. 
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Butyric acid is a known and 
benefi cial feed additive that can 
promote the growth and health 
development of an animal’s digestive 
system. However, administrating 
the free form of butyric acid in the 
animal’s diet is not effi cacious to 
offer the full benefi cial potential to 
the animals as butyric acid can be 
rapidly absorbed in the stomach 
and this limits its bioavailability in 
the distal part of the gastrointestinal 
tract (GIT). With coating technology, 
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Figure 1: Relative release of butyrate from different butyrate products after 
incubating in simulated gastric solution for 1 hour.

Butipearl

a slow and sustained release 
property can be enabled to promote 
the effi cient use of butyric acid 
throughout the animal’s digestive 
tract. Generally, the available coated 
butyric acid products in the market 
are manufactured by encapsulating 
the active – butyric acid, either in the 
form of sodium or calcium salt in a 
vegetable fat matrix with high melting 
point. Encapsulation of butyrate is 
done to mask the unpleasant smell 
for easier handling and to bypass the 

animal’s stomach for effective delivery 
of butyric acid to the distal part of the 
animal’s GIT for utilisation. 

Selection of butyrate feed 
additive 

In vitro digestion tests are available 
to compare the effect of coating 
material on the release of butyric 
acid along the animal’s GIT. The 
butyric acid released in the gastric 
and intestinal tract can be determined 
by subjecting the butyrate feed 
additives in a simulated GIT condition 
and monitored over time using 
analytical instruments, such as gas 
chromatography (GC) and high 
performance liquid chromatography 
(HPLC). 

An in vitro study comparing 5 
different butyrate feed additives, 
free forms of sodium and calcium 
butyrate, commercially available 
coated forms of sodium and calcium 
butyrate, as well as encapsulated 
(spray freezing) Butipearl were 
evaluated. These samples were 
subjected to incubation in simulated 
gastric solution for 1 hour (Figure 
1), as well as in simulated intestinal 
solution for 6 hours (Figure 2) and 
24 hours (Figure 3). 

The study showed that the coated 
forms of sodium and calcium butyrate 
can withstand complete liberation 
of butyrate under the simulated 
gastric condition as compared to 
the uncoated forms of sodium and 
calcium butyrate. The coated calcium 
butyrate released more butyrate as 
compared to the coated sodium 
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Figure 2: Relative release of butyrate from different butyrate products after 
incubating in simulated intestinal solution for 6 hours.

Figure 3: Relative release of butyrate from different butyrate products after 
incubating in simulated intestinal solution for 24 hours.

Butipearl

Butipearl

Figure 4: Test Kit showing changes in color after the addition of butyrate feed 
additive.

Addition of butyrate feed 
additive into test kit

Change in test solution 
colour

butyrate, and Butipearl has the lowest 
release of butyrate in the gastric 
phase. On the other hand, Butipearl 
has the highest butyrate release in 
the intestinal phase as compared to 
other coated sodium and calcium 
butyrates. 

Although quantitative and accurate, 
the drawback of such in vitro 
digestion method is not ideally suited 
for rapid screening due to their time 
consuming nature and requires highly 
trained personnel and sophisticated 
laboratory instruments.

Rapid test kit 

Kemin Animal Nutrition and Health, 
Asia Pacific, Customer Laboratory 
Services (CLS) has developed a rapid 
and portable Butipearl test kit to allow 
users to compare and differentiate 
the rate of release of butyrate in 
different butyrate feed additives. The 
working principle of this test kit is 
based on the changing pH of the test 
solution when butyrate is released. 
When a butyrate feed additive is 
added into the test solution, butyrate 
will be released into the test solution. 
This causes a change in the pH of 
the test solution and subsequently 
changes the test solution’s color 
from bright orange to turquoise blue 
(Figure 4). A quick change in the 
color of the test solution, from bright 
orange to dark turquoise indicates 
rapid liberation of butyrate from 
the butyrate source and vice versa 
a gradual change indicates a slow 
release property.

A comparison study of the different 
butyrate sources were evaluated 
using the Butipearl test kit (Table 1). 
Instantaneous color changes were 
observed for the uncoated forms 
of sodium and calcium butyrates 
right from the beginning, suggesting 
immediate liberation of butyrate 
into the solution. This observation 
correlates with the result from the 
in vitro digestion test.  The coated 
calcium butyrate also had a fast 
butyrate release at the starting time. 
Butipearl and the coated sodium 
butyrate had more gradual color 
changes. The coated sodium butyrate 
while also exhibiting gradual color 
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Table 1: Test Kit showing changes in color after the addition of different butyrate 
feed additives.

from orange to dark turquoise over 
the 6 hours’ time frame suggesting 
sustained release over the entire test 
time frame of 6 hours.

Conclusion

Butyric acid or its butyrate salt has 
been widely added into animal feed 
to promote the growth performance 
and health development of the 
animals’ GIT. It is critical to select a 
butyrate feed additive that allows 
the slow release of butyrate along 
the animal GIT. The Butipearl test 
kit developed by Kemin Animal 
Nutrition and Health, Asia Pacific, 
Customer Laboratory Services (CLS) 
is a rapid and portable test kit which 
can allow the user to compare the 
rate of release of butyrate in different 
butyrate sources. AP

*Chew Kin Ken (kinken.chew@kemin.com)
is CLS Associate, Kemin Animal Nutrition
and Health, Asia Pacific. Joanne Ho (Joanne.
ho@kemin.com) – CLS Manager, Kemin
Animal Nutrition and Health, Asia Pacific.

change but it was observed that 
there was no visible color change 
after 1 hour suggesting minimal or a 

stop of butyrate release after 1 hour. 
Butipearl on the other hand continues 
to change the color of test solution 
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So your testimony here today, 
Mr. Chicken, is that ButiPEARL provides 
the kind of benefits you won’t find on 

the other side?

 Are you questioning 
my gut integrity? 
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TRUST 
THE 
BIRDS.

The case is clear. Butyric acid supplementation signals the gut to perform at a higher level and gut
integrity is paramount to producing healthy, quality chickens. 

The results testify to the fact ButiPEARL    delivers butyric acid in an ef�cient, effective manner.  TM

But don’t just take our word for it – trust the birds. 


