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Abstract 

 
A total of 160 Tunisian Holstein cows were divided into three groups. First and second group of cows got 100 g 

and 200 g of zeolite respectively through forage mixture. The control diet was based on greenery, silages, hay and 
concentrate and did not contain zeolite. Milk contents were studied for each animal during five weeks. Chemical 
composition of milk samples was studied with an automate Ultrasonic Milk Analyzers. Zeolite supplementation 
significantly influenced milk composition during experimental period. Milk protein, lactose and solids not fat of 
analyzed samples were significantly varied according to zeolite rate in diet, whereas milk fat and total solids were 
not affected (P>0.05). The inclusion of 200 g of zeolite produced better results compared to control and 100 g 
zeolite supplementation.  
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Introduction 
 

The variations in milk characteristics and milk 
yield within a species depends on many factors such as 
genetics, stage of lactation, daily variation, parity, type 
of diet, age, udder health and season (Haenlein, 2003). 
In particular, feeding system and environmental 
conditions have the major effect on milk characteristics. 
With increasing environmental regulations, producers 
will need to incorporate efficient, cost effective 
methods to reduce losses from feedlots without 
negatively affecting production performance. Ruiz et al. 
(2008) reported that zeolite addition is known and 
practiced in animal nutrition and the inclusion of these 
aluminosilicates is due to their physicochemical 
properties that permit better nutritional efficiency in 
ruminants, mainly when using poor-quality roughages. 
This natural resource ion permits better use of the 
nitrogen by rumen microflora and favors the 
degradation of nutrients. Numerous options have been 
studied which include decreasing diet digestibility by 
adding matter which could be beneficial for increasing 
nutrient efficiency, feeding less total protein and 
cleaning pens more frequently (Ruiz et al., 2008).   

Zeolites are crystalline, hydrated aluminosilicates 
of alkali and alkaline earth cations which have infinite, 
three dimensional structures (Shariatmadari, 2008; 

Durali and Tulay, 2011). Different kinds of zeolite are 
used in many fields like detergent industry, herbal and 
animal production (Durali and Tulay, 2011). One of the 
most important properties is its selective adsorption and 
excluding depending on its cavities/channels, as well as 
volume of liquid and gaseous molecules of the medium. 
The wide range of zeolite applications was based on 
their physicochemical properties (Yolcu, 2010; 
Lithourgidis et al., 2011), in particular,   biological   
characteristics of zeolite such as ion exchange capacity, 
adsorption and related molecular sieve. Research data 
reported in the published literature provide evidence of 
growth promoting effect when zeolite is used as feed 
additive in animal nutrition (Yazdani and Hajilari, 
2009). Improved weight gain has been obtained in 
fattening animal (Çabuk et al., 2004). Due to worth 
mentioned properties of Zeolite, a research study was 
planned to find the effect of this product (100 and 200 
g/day) on milk composition in dairy cows. 

 
Materials and Methods 
 

Farming system practiced in study was intensive. 
Diet of the cows was essentially based on green fodder 
(berseem, sulla, ryegras), silage, hay and concentrates. 
A total of 160 cows were divided into three groups 
according to their age (6-8 years), stage of lactation
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(mid) and parity (2 and 3). First and second group of 
cows received 100 and 200 g of zeolite through forage 
mixture for five weeks while the control group did not 
get any zeolite. The experimental periods lasted for 53 
days. Cows were milked by automatic milking system 
that allowed daily milk yield recording. Individual and 
bulk milk samples were collected on 3, 5, 7 and 8 
weeks of trial. Data were obtained by randomly 
collecting 160 samples of milk. Milk samples were 
collected aseptically during the routine morning 
milking in sterilized recipients and transported 
immediately to the laboratory. Milk samples were 
stored in sterile plastic container at 4°C. Total solids, fat, 
not fat solids, lactose and protein were determined using 
an automate “Ultrasonic Milk Analyzers” (Migliorati et 
al., 2007). 
 
Statistical analysis 

The experiment was analyzed as a randomized 
complete block design with the pen of cows considered 
as the experimental unit. Data for each response 
criterion were analyzed using the GLM procedure. The 
data were analyzed using SAS (SAS System for 
Windows 9.0) software. All values were presented as 
means (± SEM). The differences were considered 
statistically significant if P≤0.05. 
 
Results 
 

The overall mean of milk components are given in 
table 1. Milk protein, lactose and not fat solid were 

significantly high in cows fed zeolite at the rate of 200 
gm. The non significant weekly variations of the milk 
composition of control and treated cows are given in 
Figure 1-5.  

 
Discussion 
 

In the present trial, fat content was not improved 
by the zeolite addition. Hornig et al. (1999) observed a 
non-significant effect in milk fat content when they fed 
cows, a diet containing 2% zeolite for a period of 13 
weeks. Lopez et al. (1988) found the same result in 
milk fat with the same dietary addition. 

In 2002, Bosi et al. (2002) reported that the zeolite 
supplementation did not affect milk fat. Dschaak et al. 
(2010) also reported that milk fat concentration did not 
differ among treatments with zeolite. The absence of 
effect in our experiment could be related to the lower 
dose of supplementation or the effect of season.  

Zeolite did not have any effect on total solids. 
Previous study of Hornig et al. (1999) reported similar 
results that feeding different levels of zeolite had no 
effect on milk total solids content. 

Not fat solids were significantly affected by 
increasing zeolite in diet. The increase in concentration 
of zeolite had a direct effect on the not fat solids. This 
result is similar to that of Dorica et al. (2006). 

Results, in our study indicated that cows fed ration 
contained 200 g/day zeolite showed increase levels of 
milk protein and lactose. The same findings were 
observed by Hemken et al. (1984) and Roussel et al. 

 
Table 1: Overall milk composition of control and treated cows  

Parameters Control 100 g zeolite 200 g zeolite 
Fat g/kg 41.03 ± 0.66 42.56 ± 0.52 43.03 ± 2.05 
Protein g/kg 32.19 ± 0.40b 33.17 ±0.33b 34.85 ± 0.44a 

Lactose g/kg 45.56 ± 0.42b 43.76 ±0.45b 46.59 ± 0.49a 

Not Fat Solids g/kg 86.43 ± 0.66b 86.45 ± 1.12b 88.84 ± 1.41a 

Total solids g/kg 130.43 ± 1.29 129.68 ± 1.36 131.93 ± 3.56 
abMeans having different superscripts in a row differ significantly (P<0.05) 
 

 
 
Fig. 1: Variation in fat content (g/l) during experimental 

period (weeks) 

 
 
Fig. 2: Variations in total solids (g/l) during experimental 

period (weeks) 
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Fig. 3: Variations in protein (g/l) during experimental 

period (weeks) 
 

 
 
Fig. 4: Variations in lactose (g/l) during experimental 

period (weeks) 
 

 
 
Fig. 5: Variations in Not fat solids (g/l) during 

experimental period (weeks) 
 

(1992). Zeolite plays important roles in nitrogen and 
protein supply in the rumen. The ammonium level in 
rumen fluid is an indicator of rumen nitrogen 
metabolism with particular reference to ruminal protein 
degradation (Godelitsas and Armbruster, 2003). Urea 
can be effectively used by ruminal bacteria to build 
body protein (that is afterwards digested and used by 
the cow as a source of amino acids). A diet with a high 
percentage of soluble nitrogen can release large amount 
of ammonium in the rumen fluid, especially in the 

ammonium peak, during the initial post-prandial time 
(Culfaz and Yagiz, 2004). Zeolite reduces the ammonia 
concentration in the rumen (Jacobi, et al., 1984). The 
ammonium level in rumen fluid is an indicator of 
rumen nitrogen metabolism with particular reference to 
ruminal protein degradation (Bergero et al., 1997). 
Rumen ammonia was lowered by the addition of zeolite 
and lower rumen ammonia is indication of improved 
utilisation of protein (Hemken et al., 1984). 

Pearson et al. (1985) reported that the addition of 
zeolite to the diet of animal did not improve growth 
performance. In the majority of studies dietary zeolites 
has improved animal performance (Cool and Willard 
1982; Sadeghi and Shawrang, 2006; Pearson et al., 
2008; Jonathan et al., 2008). The ameliorative effects of 
zeolite was also reported by Vrzgula and Bartko (1984) 
who observed that animal having diarrhea, after having 
been given a feed mixture supplemented with zeolite, 
produced compact feces after 48 hours and the appetite 
of the animal became normal, and they began to gain 
weight. 

The better effects of zeolite has been associated 
with increase feed efficiency, improve production rates 
and rumen microbial activity and decrease mortality 
rate (Forouzani et al., 2004; Sadeghi and Shawrang, 
2006). Zeolite was effective in eliminating poisonous 
effects of toxicants, thus reducing the need for 
antibiotics and veterinary medicines (Burgess et al., 
2004). Moreover, it has been shown that zeolite has the 
potential to prevent ammonia related health problems 
and extending ammonia and related odorous gases and 
trapping them into crystalline structure (Mumpton, 
1978). 
  
Conclusion 

The results obtained from this experiment indicate 
that zeolite supplementation, with 200 g/day showed 
better effect in improving milk contents. Feeding 
zeolite at 200 g/day did not significantly altered total 
solids contents and milk fat. Not fat solids, protein and 
lactose levels were significantly affected by zeolite 
incorporation in animal feed. Zeolite incorporation in 
animal feed can be effective in improving milk quality. 
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