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Sustainable dairy farming 
with IntelliBond
To keep production costs as low as possible, optimize cow 
well-being and maintain dairy farm sustainability, farmers  
are pushed to use the full genetic potential of each cow.  
This includes the need to maintain optimal rumen fermentation, 
a healthy gastro-intestinal tract and optimized trace metal 
absorption to support cow health, fertility and performance. 
This is where IntelliBond® hydroxy trace minerals come in. 
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IntelliBond is based on decades of trace 
mineral research
Trace mineral management has changed significantly 
over the last 20 years (see Figure 1). Multiple independent 
research studies have shown the consistent superiority of 
IntelliBond hydroxy trace minerals over more traditional 

mineral sources such as sulphates and oxides. The use 
of IntelliBond has been proven to have a positive impact 
on cow productivity, health and fertility while minimizing 
negative impacts on the environment. New scientific 
insights that can explain these benefits continue to 
become available.

Oxides Sulphates Organic trace minerals IntelliBond
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Figure 1: Historical evolution of trace mineral management.
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OptiSize technology to deliver maximum 
benefits of IntelliBond 
Using hydroxy trace minerals is only part of the story. To 
ensure uniform mixability within the feed supplement, 
IntelliBond is produced using the OpiSize™ technology. 
Because of each particle’s shape and uniform size, 
OptiSize particles blend easily throughout the feed, which 
avoids separation. They don’t absorb moisture from the 
air, so they won’t cake or clump. In addition, OptiSize 
particles produce very little dust.

Why does feeding IntelliBond increase health 
and performance of dairy cows?
The hydroxy forms of trace minerals in IntelliBond are 
largely insoluble at a pH of 4 or higher. The rumen pH of 
dairy cattle is typically between 6 and 6.5, so hydroxy 
trace mineral crystals are essentially insoluble within 
the rumen. In the abomasum, where the pH is usually 
below 3, the crystals dissociate layer by layer, resulting 
in a gradual and sustained release of trace mineral 
ions into the duodenum. As a result, the bioavailability 
of hydroxy trace minerals in IntelliBond is high, but peak 
concentrations in the rumen and other part of the GI tract 
always remain low.

In contrast, sulphate salts are highly soluble at neutral pH, 
resulting in high peak concentrations of free metal ions in 
the rumen[1] (see figure 2). 
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Figure 2: Sulphate sources of trace minerals were shown 
to be significantly more soluble in the rumen of cattle than 
IntelliBond[1].
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Avoiding the negative impact of sulphate trace 
minerals on rumen fermentation 
Sulphate trace minerals are commonly used in footbaths 
because they readily release their trace mineral ions, 
which are known to be antimicrobial. Whilst this is highly 
desirable when they are used to deal with hoof related 
infections, this same antimicrobial effect of sulphates in the 
rumen is highly undesirable. 
The effect of sulphate and IntelliBond supplementation 
on NDF digestibility was studied[2] in dairy cows on a low 
forage diet and high forage diet (see Figure 3).

Increasing the production of volatile fatty 
acids with IntelliBond 
Optimal rumen fermentation can result in an increase of 
volatile fatty acids, which are an important source of 
energy for the cow. An increase in production of volatile 
fatty acids in the period immediately after calving can 
help to reduce negative energy balance, with the 
potential to increase in milk production and to reduce of 
the risk of developing ketosis.
In a trial by Guimares et all[19], two groups of animals 
were included. One group was fed sulphate trace 
minerals, the other group was fed IntelliBond. Feeding 
IntelliBond instead of sulphates resulted in an increase 
of VFA production of 21% resulting in an increase in 
propionate production of 15%.

IntelliBond improves gut barrier function 
A recent study[9] with a major university shows that the 
higher bioavailability of zinc from IntelliBond Z® has a 
positive effect on the immune system and gut wall tissue 
integrity. This improves gut barrier function, reducing the 
risk of “leaky gut” and systemic inflammation. 

Haptoglobins are markers of systemic inflammation. A 
maximum threshold of 1 mg/ml is indicative of a healthy 
transition to lactation. A trial in dairy cows[10] showed 
that a transition diet containing IntelliBond resulted 
in a significant reduction of haptoglobin levels after 
parturition (see Figure 4).
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Figure 3: NDF digestibility in dairy cows fed sulphate 
trace minerals sources compared to Intellibond, in 
dairy cows on a low forage diet and in dairy cows on 
a high forage diet[2].

Figure 4: Haptoglobin levels one week post-partum in 
dairy cows supplemented with sulphates, a mixture 
of sulpahtes and organic trace minerals or with 
IntelliBond™ [10].

Similar studies carried out by different independent 
research groups have proven that completely replacing 
sulphate trace minerals with IntelliBond will improve 
fibre digestibility by 1.4–3.4 points[2,3,4,5,6,7,18]. University 
research has shown that each one point difference in NDF 
digestibility can represent 0.25 to 0.3 kg of daily Energy 
Corrected milk production[8].
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IntelliBond can increase milk production  
in dairy cows 
In a trial carried out by Cornell University[10], milk 
production was increased in early lactation cows  
fed IntelliBond compared to cows fed sulphates. (see 
Figure 5). Results indicated that the IntelliBond group 
reached peak production sooner and produced 
3.5 liters of fat corrected milk more at peak when 
compared to the sulphate group. Lactation persistency 
would indicate that 1 kg of peak milk at peak is equal 
to 200 kg of milk per lactation, in which case the 
incremental cost to move to IntelliBond to supplement 
a cow during her entire production cycle would be 
earned back within 3 to 4 weeks, resulting in a high 
return on investment.
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Figure 5: milk production in kg/day in cows supplemented 
with sulphates, a mixture of sulphates and organic trace 
minerals or with IntelliBond[10].

Figure 6: NDF digestibility, Energy Corrected Milk and milk 
fat production per day in multiparous cows fed IntelliBond 
compared to multiparous cows fed sulphate trace minerals[20].

The impact of IntelliBond on performance, 
fertility and health 
The effects of IntelliBond on bioavailability of nutrients, 
rumen fermentation and gut barrier function result in 
an improvement of performance, fertility and health of 
dairy cows.

 
In a more recent study by Daniel et al[20], a difference in 
NDF digestibility of 0.9 point was found between cows 
fed IntelliBond and cows fed sulphates, resulting in a 
higher production of Energy Corrected Milk and milk fat 
(see Figure 6).
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IntelliBond improves fertility of cows 
A trial by Souza et al[11] showed that when compared 
to a standard trace mineral supplement, IntelliBond 
improves embryo quality of dairy cows, supporting 
increased conception rates (see Figure 7). In a more 
recent study, in which IntelliBond was compared to an 
organic trace mineral source, a similar effect on embryo 
quality was observed[12].

IntelliBond reduces shedding of Treponema 
The Treponema genus of bacteria has been implicated 
as a causative factor of bovine digital dermatitis (hairy 
warts). Treponema is shed in faeces. One of the factors 
that can have an impact on shedding is immunity status. 

A trial in dairy cows[14] showed a reduction in relative 
abundance of Treponema in the faeces of 67%  
(see Figure 9).

A difference of 5.9% in pregnancy rate after artificial 
insemination was found in cows on IntelliBond compared 
to cows on a supplement with 25% organic trace minerals 
and 75% sulphates[21] (see Figure 8).
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Figure 7: impact of feeding IntelliBond or a standard trace 
minerals supplement containing sulphates on the percentage 
of cows with freezable embryos[11].

Figure 8: pregnancy rates after artificial insemination in cows 
on IntelliBond compared to cows on a supplement containing 
75% sulphates and 25% organic trace minerals[21].

Figure 9: relative abundance of Treponema in the faeces of 
cows supplemented with IntelliBond Z or cows supplemented 
with zinc sulphate[14].

Increasing farm profitability with IntelliBond
Trace mineral nutrition in dairy cattle is an essential 
component of any HealthyLife program due to its 
involvement in hundreds of physiological processes 
involving basic maintenance, reproduction, immune 
competency, milk production, growth and structural 
integrity. Our recommendations related to trace 
mineral nutrition of dairy cows are designed to ensure 
that your cows are receiving the correct level and 
source of trace minerals to drive optimized profitability 
and cow well-being throughout their entire lifetime.   
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Stability of other key nutrients included in the 
mineral supplement 
If mixed into a feed or a farm mineral, reactive trace 
mineral forms such as sulphates can have a significant 
negative impact on stability and bioavailability of other 
essential nutrients contained within the supplement. 
IntelliBond hydroxy trace mineral sources do not have 
these negative effects on the availability of essential 
nutrients present in the feed[15]. OptiSize particles will 
additionally ensure uniform mixability.

But, IntelliBond™ has a number  
of additional benefits

No loss of other nutrients in the ration
Sulphate trace minerals quickly breakdown, releasing 
their metal ions within the rumen. These ions then form 
insoluble complexes with many essential nutrients such 
as phosphorus, and other trace and macro minerals, 
oxalates and toxin binders, which are no longer 
available to the cow. IntelliBond hydroxy trace minerals 
essentially by-pass these negative effects in the rumen. 
This results in more biologically available trace metal 
arriving in the intestinal tract for absorption[16,17], while not 
negatively affecting the availability of other essential 
nutrients in the ration. 

Minimal impact on the environment
Any trace mineral which is fed and not absorbed by 
the animal will end up in the environment. This result is 
not limited to trace minerals being fed, but also to many 
essential nutrients and additives such as micro and macro 
minerals that the trace metal ion has bound to (see Figure 
10). IntelliBond trace mineral sources can significantly 
reduce the amount of minerals that are expelled into the 
environment by improving the absorption of essential 
minerals and other essential nutrients from the ration.  
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Figure 10: percentage of non-hydrolysed phythase  
after in-vitro exposure to various levels of copper sulphate  
and various levels of the hydroxy form of copper[13].
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