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Abstract: Milk yield and milk chemical composition are largely affected 
by the quality of dairy cattle diet. The chemical composition of milk is dependent 
upon a large number of factors, including breed, diet, care, housing system, stage 
of lactation, etc.  Milk composition is primarily a breed-specific trait. This study 
was conducted over a period of 15 months, involving Serbian Spotted dairy cattle. 
The experimental animals were assigned to three groups, each receiving different 
levels of supplemental zeolite. The control group comprised cows that received no 
zeolite supplement. Experimental Groups I and II were fed compound feeds 
supplemented with 4% and 2% zeolite, respectively. Milk samples were analysed 
for the contents of milk fat, proteins, fat-free solids and lactose, and density. The 
results obtained suggest that zeolite supplementation affects milk chemical 
composition, depending on the zeolite level present in livestock feed.  
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Introduction 
 

The health status of dairy cattle and, accordingly, their production and 
reproduction traits are largely affected by the quality of feeds used in their diet. 
Natural zeolite has been successfully used in livestock production as a feed 
supplement for some types and categories of domestic animals.  
 The related studies conducted so far have suggested improvements in 
weight gain and feed conversion efficiency in all types of domestic animals. 
Moreover, zeolite-based products have been found to inhibit mould growth 
(Harvey et al., 1991; Rajic et al., 1991; Neustroyev et al., 1995; Pešev, 2002).  
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Studies on the effect of dietary zeolite supplementation in dairy cattle have 
been conducted by Neustroyev et al. (1995), Nešić, (2000), Pešev et al. (2005), and 
Ilić et al. (2007). 
 Increasing attention has been focused on the prevention of mycotoxicoses. 
To this end, zeolite is used as a mycotoxin absorbent.  
  
Materials and Methods 
 

This study involved 45 Serbian Spotted dairy cows. The test animals were 
assigned to 3 groups each comprising 15 animals and involving use of different 
levels of supplemental zeolite. The control group (C) received no zeolite 
supplement. Experimental group I (E-I) and Experimental group II (E-II) were fed 
rations i.e. compound feeds supplemented with 4% and 2% zeolite, (commerce 
name „Tufozel“ origin from Serbia)  respectively. 
 The trial was conducted at a dairy farm in Veliki Šiljegovac. 
 The related studies conducted so far by a number of international authors 
suggest improvements in weight gain and feed conversion efficiency in all types of 
domestic animals. Moreover, zeolite-based products have been found to inhibit 
mould growth.   
 „Tufozel” is a finely micronised thermally and technologically treated feed 
supplement that exhibits a highly selective adsorption capacity for mycotoxins. 
“Tufozel” is unharmful, insoluble, non-resorptive and leaves no residue in milk. 
  Milk samples were analysed for milk fat, protein, non-fat solids (NFS) and 
lactose contents, as well as for milk density.  

The objective of this study was to evaluate the effect of different levels of 
supplemental “Tufozel” on milk fat, protein, NFS and lactose contents, as well as 
on milk density.  
 
Results and Discussion  
 
 The chemical composition of milk is dependent upon a large number of 
factors, including breed, diet, care, housing system, stage of lactation, etc. Milk 
composition is primarily a breed-specific trait in cattle. Different studies on the 
effect of nutrition on cow milk production and milk composition have revealed that 
no feed can have a role in predetermining milk composition and yield regardless of 
the well-known fact that cellulose-containing feedstuffs stimulate milk fat content 
and that quality balanced feeds affect milk production.  
  Milk samples collected in this study were analysed for milk fat, protein, 
NFS and lactose contents, as well as for milk density. Milk fat content is a breed-
specific trait also dependent upon external factors, most notably diet.  

Milk fat content obtained by dairy cattle is presented in Table 1. 
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Table 1. Average milk fat quantity in whole lactations(%)  
 

  Variations 
Group N X  x

s
 SD CV(%)     min  max Fexp 

E-I 15 4.62 0.08 0.33   7.14 4.10 4.90  
E- II 15 4.26 0.11 0.38   8.91 3.60 4.70 4.31* 
C 15 4.28 0.28 1.07 25.06 2.50 5.70  
N.S. – P>0.05; *- P<0.05; **- P<0.01; *** - P<0.001 
 

Table 1. shows that milk fat content was highest in E-I group cows 
(4.62%), followed by C group cows (4.28) and E-II group cows (4.26%). E-I group 
cows yielded minimum and maximum milk fat contents of 4.10% and 4.90%, 
respectively. Statistically significant differences in milk fat content were observed 
between the groups tested (P<0.05).  

Considerably high milk fat contents were produced in this study, 
particularly by E-I group cows receiving 4% zeolite supplement. The results 
obtained conform to those reported by Pešev (2002), as well as by Vetuška (1996) 
and Urban et al. (1998) in their experiments on the Czech Simmental breed. 
Similar results on the fat content of milk were obtained by Ivanov (1990), and 
Gottschalk (1996), and somewhat lower values by Perišić (1998), Ostojić and 
Orlović (2002), Orlović and Ostojić (2003), Važdić et al. (2005) and Petrović et al. 
(2006). Lower values were produced by Petrović (2000) and considerably lower by 
Nešić (2000) in Black-and-White cattle.  
 The protein content of cow milk is given in Table 2. 

Table. 2 shows that the protein level of cow milk in this study ranged from 
3.34% in E-II group cows to 3.51% in control cows. Control group cows had the 
highest average milk protein content, but also showed the highest variations in this 
trait. 
 
Table 2. Milk protein content (%) 

N.S. – P>0.05; *- P<0.05; **- P<0.01; *** - P<0.001 

 Variations 
Group N X  x

s
 SD CV(%) min max Fexp 

E-I 15 3.44 0.02 0.09   2.54 3.33 3.53  
E- II 15 3.34 0.02 0.09   2.26 3.18 3.42 1.48NS 

C 15 3.51 0.02 1.11   3.18 3.34 3.62  

 
No statistically significant differences in milk protein content were 

observed between the test groups (P>0.05). The milk produced in this study is in 
agreement with EU regulations on the minimum protein content of above 2.80%. 
 The present results on milk protein content comply with the values 
reported by Gottschalk (1996), Reeb (1996), Vetuška (1996), Ostojić and Orlović 
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(2002), Orlović and Ostojić (2003), and Petrović et al. (2006). The data obtained 
by Nešić (2002) show lower milk protein content in Black-and-White cattle.   

Milk density or biotest involving controlled cows is presented in Table 3.  
 

Table 3. Milk density (%)  
 

N.S. – P>0.05; *- P<0.05; **- P<0.01; *** - P<0.001 

    Varia tions 
Group N X  x

s
 

SD CV(%)   min  max Fexp 

E-I 15 31.98 0.26 1.02   3.19 30.61 32.98  
E- II 15 31.21 0.24 0.94   3.01 29.46 31.87 6.22* 

C 15 33.00 0.36 1.42   4.29 31.17 35.07  

 
The average values of milk density ranged from 31.21% in E-II cattle to 

33.00% in control cows. As with the previous trait analysed, the lowest average 
value of the trait was measured in E-II cattle (31.21) which also exhibited the 
lowest coefficient of variation among the groups tested (3.01). Control cows had 
the highest milk density, but also showed the highest variations of 4.29% within 
the group. Statistically significant differences between the groups were observed in 
this trait (P<0.05).  
           The milk biotest results obtained by Ostojić and Orlović (2002), and Orlović 
and Ostojić (2003) were in agreement with the results herewith presented.  
           The non-fat solids content of milk is outlined in Table 4.   
  
Table 4. NFS content of milk (%)  
  

Variations 
Group N X  x

s
 

SD CV(%) min max Fexp 
 

E-I 15 9.38 0.06 0.23   2.51 9.08 9.62  
E- II 15 9.11 0.06 0.24   2.62 8.67 9.33 5.25* 

C 15 9.56 0.07 0.30   3.18 9.11 9.87  
N.S. – P>0.05; *- P<0.05; **- P<0.01; *** - P<0.001 
 

The NFS content of milk was highest in control cows (9.56%) and lowest 
in E-II cattle (9.11%). The highest variation in the trait was observed in control 
cows and the lowest in E-I cattle (2.51%).  

The NFS content of milk showed statistically significant differences 
(P<0.05). The NFS values obtained in this study comply with EU requirements of 
over 8.50% for this trait.  

Petrović et al. (2006) and Petrović et al. (2006) reported an average NFS 
content of 12.86% and 8.56%, respectively. Black-and-White cattle in a study by 



Effect of zeolite on the chemical ... 
 

 

 

997 

Nešić (2000) yielded 8.55-8.71% NFS. These values are somewhat lower than the 
present results.  

Milk lactose content is a highly important milk quality factor. European 
attention has been given to milk lactose content, with milk price in some European 
countries being formed based on milk lactose content.  

Milk lactose content in this study is presented in Table 5.   
 

Tabele 5. Milk lactose (%) 
 

    Variations 
Group N X  x

s
 

SD CV(%)       min  max Fexp 

E-I 15 5.16 0.03 0.13   2.54 4.99 5.19  
E- II 15 5.01 0.03 0.13   2.59 4.77 5.13 4.26* 

C 15 5.26 0.04 0.17   3.21 5.01 5.43  
N.S. – P>0.05; *- P<0.05; **- P<0.01; *** - P<0.001 
  

The milk lactose content produced in this study ranged from 5.01% in E-II 
group cows to 5.26% in control cows. The lactose content of E-I group cows was 
between the values obtained by the two other groups.  

Statistically significant differences in milk lactose content were observed 
between the groups (P<0.05). 

Nešić (2000) obtained a lactose content of 4.75 to 4.89% in Black-and-
White cattle. 

 
Conclusion 
 
             Milk fat content was highest in E-I group cows (4.62%), followed by C 
group  cows (4.28) and E-II group cows (4.26%).  Statistically significant 
differences in milk fat content were observed between the groups tested (P<0.05).           

The protein level of cow milk in this study ranged from 3.34% in E-II 
group cows to 3.51% in control cows. Control cows had the highest average milk 
protein content, but also showed the highest variations in this trait. No statistically 
significant differences in milk protein content were observed between the test 
groups (P>0.05). 

The average values of milk density ranged from 31.21% in E-II group 
cows to 33.00% in control cows. As with the previous trait analysed, the lowest 
average value of the trait was measured in E-II group cows (31.21) which also 
exhibited the lowest coefficient of variation among the groups tested (3.01). 
Statistically significant differences between the groups were observed in this trait 
(P<0.05). 

  The NFS content of milk was highest in control cows (9.56%) and lowest 
in E-II group cows (9.11%). The highest variation in the trait was observed in 
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control group cows and the lowest in E-I group cows (2.51%). The NFS content of 
milk showed statistically significant differences (P<0.05). 

The milk lactose content produced in this study ranged from 5.01% in E-II 
group cows to 5.26% in control cows. The lactose content of E-I gropu cows was 
between the values obtained by the two other groups. Statistically significant 
differences in milk lactose content were observed between the groups (P<0.05). 

Zeolite (“Tufozel”) supplementation was found to affect the chemical 
composition of milk in dairy cattle. 
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Uticaj zeolita na hemijski sastav mleka kod krava muzara 
domaće šarene rase 
 

R. Đoković, Z. Ilić, M. P. Petrović, S. Pešev, B. Ristanović 
 
Rezime 
 

Najveći sadržaj mlečne masti u mleku je izmeren kod krava I-O grupe 
4,62%, zatim kod K-grupe 4,28% i najmanji kod II-O grupe 4,26%. Statistički 
signifikantnih razlika u sadržaju mlečne masti među grupama je bilo (P<0,05).  

Nivo proteina u mleku krava bio je u intervalu od 3,34% kod krava II-O 
grupe do 3,51% kod krava kontrolne grupe. Krave K-grupe imaju najveći prosečni 
sadržaj proteina u mleku ali i najveće varijacije u ovoj osobini. Na osnovu sadržaja 
proteina u mleku statistički značajnih razlika između grupa nije bilo (P>0,05).  
 Prosečne vrednosti gustine mleka bile su u opsegu od 31,21% kod krava II-
O grupe do 33,00% kod krava K-grupe. Kao i kod prethodne osobine i ovde je 
najmanja prosečna vrednost merene osobine bila kod krava II-O grupe (31,21), sa 
isto tako, najmanjim koeficijentom varijacije među grupama (3,01). Kod ove 
osobine uočene su statistički značajne razlike među grupama (P<0,05).  

Najveći sadržaj SMBM u mleku imale su krave K-grupe sa iznosom od 
9,56%, a najmanju krave II-O grupe 9,11%. Najveće variranje ove osobine je kod 
krava K-grupe, a najmanje kod krava I-O grupe sa iznosom od 2,51%. Sadržaj 
SMBM u mleku pokazao je statistički značajne razlike (P<0,05). 

Sadržaj laktoze u mleku krava bio je u intervalu od 5,01% kod krava II-O 
grupe do 5,26% kod krava K-grupe. Krave I-O grupe imale su količinu laktoze 
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koja se nalazila između ove dve grupe. Sadržaj laktoze u mleku krava između 
grupa pokazao je statistički značajne razlike (P<0,05). 
 Dodavanje zeolita (“Tufozel”) imalo je uticaja na hemijski sastav mleka 
kod ispitivanih krava muzara. 
 
References 

 
GOTTSCHALK A. (1996): Results of bull fattening tests at the Bavarian State 
Institute for Animal Breeding, Grub. Simmental Word News, 1,10. 
GUTIĆ M., BOGOSAVLJEVIĆ-BOŠKOVIĆ S., PETROVIĆ M.  (1998): Prilog 
poznavanju povezanosti trajanja perioda zasušenja, servis perioda i indeksa 
plodnosti krava simentalske rase. Agroznanje, I, 253-260, Banja Luka. 
HARVEY B.R., PHILLIPS, D.T., ELLIS, J.A.,KUBENA, F.L., HUFF E. W. AND 
PETERSON, H. D. (1991): Effect on aflatoxin M1 residues in milk by adition of 
rydrated sodium calcium aluminosilicate to aflatoksin contaminated diets of dairy 
cows. Amar. J. Vet. Res., 52, 1556. 
ILIĆ Z., PEŠEV S., SIMEONOVA VALENTINA, MILOŠEVIĆ B., SPASIĆ Z. 
(2005): The influence of zeolite type tufozel on productive characteristics of dairy 
cows. Biotechnology in Animal Husbandry, 21, 5-6,  25-30. 
ILIĆ Z., PEŠEV S., MILENKOVIĆ M., MILOŠEVIĆ B. (2007): Impact on the 
zeolite usage in diary cows nutrition to their health characteristics. Biotechnology 
in Animal Husbandry, 23, 5-6, 25-33.  
ИВАНОВ М. (1990): Фенотипна карактеристика на крави от булгарското 
сименталско говедо. Животноводни науки, год. XXVII, No 4. 
MOHRI M., SEIFI H.A., MALEKI M.  (2008): Effects of short-term 
supplementation of clinoptilolite in colostrum and milk on the concentration of 
some serum minerals in neonatal dairy calves. Biological Trace Element Research, 
116-123. 
NEŠIĆ S. (2000): Upotreba prirodnog zeolita u obrocima za telad i krave u 
laktaciji. Magistarska teza, Poljoprivredni fakultet, Beograd-Zemun. 
NEUSTROYEV M.P., TARABUKINA N.P. (1995): Perspectives of zeolite use in 
veterinary medicine. International Simposium and Exhibition on Natural Zeolites, 
Sofia, 114-115. 
ORLOVIĆ J., OSTOJIĆ M. (2003): Ispitivanje uticaja sezone na kvalitet mleka. 
Zbornik radova, 9, Beograd. 
OSTOJIĆ M., ORLOVIĆ J. (2002): Uticaj pripremnih postupaka muže na 
(higijenski i kompozitni) kvalitet mleka. Savremena poljoprivreda, 51, 3-4, 123-
126. 
PERIŠIĆ P. (1998): Reproduktivne i proizvodne osobine različitih genotipova 
krava simentalske rase. Magistarska teza, Poljoprivredni fakultet, Beograd-Zemun. 

http://www.springerlink.com/content/120549/?p=da2bc4ecd7f34f67a3a07697a07f0150&pi=0


R. Đoković et al. 
 

 

 

1000

PEŠEV S. (2002): Uticaj zeolita tipa “Tufozel” na reproduktivne, proizvodne i 
zdravstvene osobine krava muzara. Magistarska teza, Agronomski fakultet, Čačak. 
PEŠEV S., ILIĆ Z., SIMEONOVA V., MILOŠEVIĆ B., SPASIĆ Z. (2005): The 
influence of the zeolite type “tufozel” on dairy cows reproductive characteristics. 
Biotechnology in Animal Husbandry, 21, 5-6, 19-24.  
PETROVIĆ M. (2000): Ispitivanje dugovečnosti ,proizvodnje mleka i mlečne 
masti krava simentalske rase. Magistarska teza, Poljoprivredni fakultet, Beograd-
Zemun. 
PETROVIĆ D.M., GUTIĆ M. BOGOSAVLJEVIĆ-BOŠKOVIĆ S., KURĆUBIĆ 
V., DOSKOVIĆ V. (2006): Ispitivanje sadržaja suve materije mleka krava. XI 
Savetovanje o biotehnologiji, 3-4. mart, Čačak. Zbornik radova, 11-12, II, 503-506. 
PETROVIĆ D.M., PETROVIĆ M.M., NENADOVIĆ G., KURĆUBIĆ V., 
MARINKOV G. (2006): Hemijski – mikrobiološki parametri sirovog kravljeg 
mleka. Biotechnology in Animal Husbandry, 22, 5-6, 109-119. 
RAJIĆ I., MILUTINOVIĆ D., MAŠIĆ Z. (1991): Mogućnost preveniranja 
mikotoksikoza živine. Živinarski dani 1991, Ohrid. Zbornik radova, 113-116. 
URBAN, F., BOUŠKA, J., BARTON, L. (1998): Diversification of the breed 
structure in cattle population of the Czech Republic. Biotechnology in Animal 
Husbandry, 14, 5-6, 43-50. 
VAŽIĆ B., KASAGIĆ D., DRINIĆ MILANKA., MATARUGIĆ D., MARKOVIĆ 
Z. (2005): Proizvodnja mleka kod kontrolisanih stada simentalske rase u Republici 
Srpskoj. Agro-knowledge Journal, University of Banjaluka, Faculty of Agriculture, 
6, 2, 107-113.  
VETYŠKA J. (1996): Česky strakaty skot, In: Razvoj chovu simentalizovanych 
plemien v Europe so zameranim na členske krajiny CEFTA, Nitra, 78-87. 
 
Received 30 June 2011; accepted for publication 15 August 2011 
 
 
 
 
 
 
 


