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ZINC CONCENTRATION IN THE MILK SERUM OF COWS
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SUMMARY: The cows in early lactation take less food than they need
to produce milk, which is reflected in the change in the metabolic status of
cows and can affect to the health of the cows significantly. 7/ere are lower
zinc concentration in the blood in early lactation, which is related to increased
number of somatic cells in milk and occurrence of inflammatory process-
es. The primary function of zinc is as an antioxidant. It is the micronutrient
which has been established as an essential component of the dairy cow diet
Jor maintaining health. Also, zinc plays an important role in the immune re-
sponse. The total content of zinc in the body is affected by strong homeostatic
regulation. For human consumption the best source of zinc are foods of ani-
mal origin. The value of zinc concentration in the milk serum of cows in early
lactation was 24.78+ 13.4 umol/l, while in mid lactation it was 27.62+ 12.8
umol/I. The results of our study shows that zinc concentration in the milk
serum of cows at different periods of lactation, in first and in sixth month of
lactation is approximate and stable during lactation.
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INTRODUCTION

The cows in early lactation take less food than they need to produce milk, which
is reflected in the change in the metabolic status of cows and can affect to the health of
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the cows significantly (Cincovi€ et al., 2011; Cincovi¢ et al., 2012). There are lower zinc
concentration in the blood in early lactation, which is related to increased number of
somatic cells in milk and occurrence of inflammatory processes (Davidov et al., 2013).

The primary function of zinc is as an antioxidant. It is the micronutrient which has
been established as an essential component of the dairy cow diet for maintaining health
(Andrieu, 2008). Zinc is an essential component of many enzy mes involved in the syn-
thesis of DNA and RNA. He enters in the composition of the enzyme that prevents free
radical activity (Prasad et al., 2004; Gressley, 2009). Also, zinc plays an important role
in the immune response (Weiss and Spears, 2006).

The total content of zinc in the body is affected by strong homeostatic regulation.
The amount of zinc excreted in the feces is proportional to food intake and the amount
of zinc in the body. Homeostatic control mechanisms are complex and the main ways
of the changes are in the extent of absorption of the meal, excretion in urine, feces and
milk, as well as the deposit of non-harmful forms of trace element which can be mobi-
lized in the case of a defect. (Baker and Hammerman, 1995). Approximately 20-30%
of the food ingested zinc is absorbed, mainly in the duodenum and proximal jejunum.
Absorption of zinc in both processes: passive diffusion and active transport (Lee et al.,
1989, Cope et al., 2009). The absorption of zinc is affected by numerous factors such
as the solubility of zinc in the intestinal tract, species and categories of animals, the
composition of food and the most important content of zinc in the diet (Wiking et al.,
2008; Cope et al., 2009; Rabbiee et al., 2010). After intestinal apsorption, zinc enteres
the portal circulation and distributes by blood to tissues and organs bounded to albumin
(Gordon et al., 1981). Contetn of zinc in blood is 0,5 % of the total amount of zinc in
the body. There is 75-88% zinc in erythrocytes, 12-22% in plasma and in leukocytes
and platelets around 3% (Kolarski, 1995). For human consumption the best source of
zinc are foods of animal origin. Most zinc is in seafood and in red meat. Poultry, eggs,
cheeses, milk, yogurt, nuts and whole grain cereals are good sources of zinc. Amont of
zinc in cow milk is 0.3-0.4mg/100g (Wiking et al., 2008).

Adequate concentrations of zinc in the food, and consequently in the blood, have
positive impact on proper immune response while zinc deficiency leads to improper
functioning of the immune system and irregular keratinisation (Hutcheson, 1989; Red-
dy and Frey, 1990).

The content of zinc in the milk of dairy cows did not show high variability, and
its average value was within the recommended limit for zinc content in consumer milk
(Hosnedlova et al., 2005).

The aim of this study was to determinate the zinc concentration in milk serum in
dairy cows in the early and mid period of lactation.

MATERIAL AND METHODS

The study was performed on thirty Holstein cows approximate same body weight,
ages 3 to 5 years and in first to third lactation, and they giving approximately the same
amount of milk. All cows were stabling with dry straw for bedding and with ad libidum
access to potable water, and feed by total mixed ration. The total mixed ration contained
maize silage, grass silage, cracked wheat, soybean meal, rapeseed meal, sugar beet and
hay.

The milk samples were taken in two productive periods, in the postpartum period
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(in the first lactating month) and in the mid lactation (in the sixth lactating month). The
same sampling procedure was used each time.

Milk from all four quarters was taken before morning milking. When quarter
milk samples were taken the teat ends were disinfected and milk samples were then
stored at room temperature for 48 hours due to allocation of milk serum. Featured milk
serum of cows in the first and sixth month of lactation were centrifuged at 1200 rpm
for 15 minutes to completely set aside serum, and then freezed at -20 © C for further
analysis. When we have collected all the samples of milk, milk serum was further ana-
lyzed by atomic absorption spectrometry (AAS) on a Perkin Elmer Elan 6100 ICPMS,
Massachusetts, USA.

For statistical analysis we used test of correlation by Statgraphic Centurion (USA).
The first step was to determinate a descriptive statistical parameters. The difference in
the concentration of zinc in the milk serum in the first and sixth months of lactation was
investigated by Vilcoxon test, while the correlation between the concentration of zinc in
the first and sixth month is determined by the Spearman correlation test with post-hock
analysis of variance.

RESULTS AND DISCUSSION

The value of zinc concentration in the milk serum of cows in early lactation was
2478+ 13.4 pmol/l, while in mid lactation it was 27.62+ 12.8 pmol/l. These results are
shown in figure 1. and in table 1.
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Figure 1. Presentation of the concentration of zinc in cows during two periods of lactation
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Table 1. Descriptive statistics for the value of zinc in the milk serum of cows

Early lactation Mid lactation
Count 15 15
Average 24,78 27,628
Standard deviation 13,1458 12,9856
Coeff. of variation 53,05% 47.015%
Minimum 12,4 143
Maximum 53,1 544
Range 40,7 40,1
Stnd. Skewness 1,49566 1,3767
Stnd. Kurtosis -0,216956 -0,328336

* Values with the same superscripts are not significantly different (p> 0.05).

The difference in the concentration of zinc in the milk serum in the first and in the
sixth month of lactation did not show statistically significant (p>0,05). These results are
shown in figure 2. and in figure 3.

Early lactation
10F B
6 .
g 2r 7

g [

8 2l ]
6 .
0L ‘ ‘ ‘ ‘ ‘ A
0 10 20 0 40 50 60

Mid lactation

Figure 2. Frequency distribution of zinc concentration
in the milk serum in early and mid lactation
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Figure 3. The average concentration (line) median (dot) and standard
deviation of zinc concentration in the early and mid lactation
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There is significiant positive correlation between the value of zinc in the first
and in the sixth month of lactation (r = 0.99; 1> = 98,54%; standard error of estimation
= 1.62). Using regression analysis there was a formula that describes the relationship
between concentration of zinc in the milk serum in the first and in the sixth month of
lactation and it is:

Zn mid lactacion = 3.32086 + 0.989595 x Zn early lactation. Analysis of variance
indicates a high statistical significance this regressim model (p<0,01) and it can be seen

in figure 4. and in table 2.
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Figure 4. Linear regression and correlation of zinc values
in the milk serum between the two groups

Table 2. Analysis of variance of the linear model to investigate the relationship
between the concentration of zinc in the early and mid lactation

Source Sum of Squares | Df |Mean Square| F-Ratio P-Value
Model 2326,38 1 2326,38 880,05 0,00001
Residual 34,365 13 2,64346

Total (Corr.) 2360,74 14

Since there is a significant positive correlation between the value of zinc in the
two periods of lactation and that the difference in the concentration of zinc in milk
serum is not statistically significant it could be concluded that the value of the zinc in
milk serum is stable during time which is shown in the results of the other authors like
Hosnedlova et al. (2005.) where the content of zinc in the milk of dairy cows did not
show high variability, and its average value was within the recommended limit for zinc
content in consumer milk. Since there is a lack of available results in literature about
zinc concentration during the lactation period it could be concluded that concentration
of zinc is stable during the lactation.

CONCLUSION

Zinc concentration in the milk serum of cows in carly lactation was 24.78+13.4
pmol/l, while in mid lactation it was 27.62+ 12.8 pmol/l and this value of zinc concen-
tration in the milk serum of cows at different periods of lactation, in first and in sixth
month, is approximate and stable during lactation.
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KONCENTRACIJA CINKA UMLECNOM SERUMU KRAVA
U RANOJ I SREDNJOJ LAKTACLJI

ZORANA KOVACEVIC, DRAGICA STOJANOVIC, IVANA DAVIDOV,
GORDANA ZUGIC, MIODRAG RADINOVIC, MIHAJLO ERDELJAN

Izvod

Kod krava u ranoj laktaciji uzimaju manje hrane nego $to im je potrebno za proiz-
vodnju mleka, $to se ogleda u nastanku promena u metabolickom statusu krava i moze
zna¢ajno uticati na zdravlje krava. U ranoj laktaciji postoje snizene koncentracije cinka
u krvi, §to je u vezi sa povecanim brojem somatskih ¢elija u mleku i nastankom upal-
nih procesa. Primarna funkcija cinka je antioksidantna. To je mikronutritient za koji je
utvrdeno da je bitan sastojak u ishrani mlrénih krava za odrzavanje zdravlja. Takode,
cink ima zna¢ajnu ulogu i u imunolo§kom odgovoru organizma.Ukupan sadrzaj cinka
u organizmu je pod uticajem jake homeostatske regulacije. Za ishranu ljudi, najbolji
izvor cinka su namirnice animalnog porekla. Koncentrancija cinka u mle€nom serumu
krava u ranoj laktaciji je iznosila 24.78 + 13.4 pmol/1, dok je u srednjoj laktaciji iznosila
2762 £ 12.8 umol/l. Rezultati naseg istrazivanja ukazuju da je koncentracija cinka u
mle¢nom serumu krava u razli¢itim periodima laktacije ima priblizne vrednosti i tokom
perioda laktacije je stabilna.

Kljuéne redi: cink, mle¢ni serum, laktacija, krava.
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