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Zawartość wybranych mikroelementów w mleku i sierści 
krów z regionu Pomorza Środkowego 

Mineral deficiency or inbalance results in many health and performance 
problems. In addition to protein and energy, minerals play an important role in 
the growth, physiological functions and performance of farm animals (12,13). 
The various factors which bring about the mentioned problems include environ- 
mental irregularities with breeding of animals in the first place. It mainly con- 
cerns the unfulfilled mineral requirements, which are very often connected with 
biogeochemical conditions. 

The aim of the present experiment was to determine the trace element content 
of milk and hair coat of dairy cattle from the Central Pomerania region. The 
level of particular minerals was shown in relation to the physiological status of 
the cows. 

MATERIAL AND METHODS 

Five dairy farms in the region of Central Pomerania were investigated. They were marked as 
„A”, „B”, „C”, „D” and „E”. The cows were of the Black-and-White breed with different Holste- 
in-Friesian inheritance, aged from 2 to 5 years. They had similar breeding parameters and were at 
different physiological stages. 10 equivalent cows were chosen from each herd, including 5 cows 
at different but close stages of lactation (group I) and 5 cows that came into lactation after parturi- 
tion (group II). Samples of milk and hair coat were taken to determine the mean content of trace 
elements Fe, Zn, Cu and Se. Milk was sampled on four occasions after previously testing the 
mammary gland with the California mastitis test. Hair coat from cows was taken three times ac- 
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cording to the Brochart (4) method, te. hair regrown at the height of withers was taken alter pre- 
vious shaving. The content of minerals Fe, Zn and Cu was determined with the ASA-Unicam 939, 
and selenium level using the fluorometric method (6). 

To determine microelements contents at the food chain, soil and feed were sampled. The soil 
was collected once (rom 0-15 cm depth at the hefght ot the vepetative period, while feeds were 
sampled regularly upon their introduction into dietary units. A rule of sample representativeness 
was observed. Over the research period the anałvses on soil mineral availability were conducted as 
well as on feedstuff fed to cattle. Animal feeding was pertormed in compliance with the standards 
required (11). 

The numerical data were analyzed statisticallv. Values of traits were characterized by arithm- 

etic means ( X ) and standard deviation (S7)). Signiticant ditterences between herds were checked 
with multivariate analysis ot variance (ANOWA - F test and NIR ranges). 

RESULTS AND DISCUSSION 

The minerał balance is affected by many factors, but the soil — plant — animal 
relationship is the most important. Numerous areas in Poland have a reduced 
content of many minerals. For example, there is a low concentration of selenium in 
the soils of north-eastern Poland and copper deficiencies all over Poland, espe- 
cially in sandy, limestone and peaty soils, in river vallcys and in the riparian areas 
ot seas and oceans, i.e. in the region under investigation (5, 2, 7, 3). The levels of 
minerals in soils and teeds are compared in Tables I and 2. Polish (3, 9, 13) and 
foreign rescarchers (1, 8) have tested the concentration of minerals in hair coat and 

milk to complement the evaluation ot minera! metabolism in blood serum. It was 

Table 1. Results of tests on pH (in IM KCL) and mineral composition of grassland soils 
in farms A, BC, D,E 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

| Fe C Z Se Farm | Type ofsoił n pH Z = — 
in mykeg dm. 

x 9.6 5.2 197 0. A JAlluvial 25 | 60 E— 
SD | 08 0.5 3 O 

p |podzolic from| 40 x 9.4 5.5 222 0.1 
clayey sands SD 1.0 0.6 4] 0.1 

x 10.1 5.1 267 0.2 C [Peat 25 | 58 E— . 
ŚD | 12 0.5 42 0.1 
—— 

. x | IL6 54 185 0.2 D [|Rendzina 25 6.1 > 
SD 22 2.0 3] 0.2 

E Loams of aque- 25 59 x TLI 5.2 291 |041 
Qus Origin SD | 22 0.5 0.5 0.2 

        
 

 

n — number of bulk samples; A, B, C, D, E = herd symbols 
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Table 3. Mean content ot trace clements in mik and hair coatof cows 

I I Group I- Group ll-- | . . . 
| , . | 2 | Comparison of zróups | lactation | early lactaon | 

! ' Element | Sample NEA m 7 
i i — - | — o ditterence ł 
| | X ŚDoOl yo 5 ŚDOi to) P | | i ( in means 
| | p | | I 22,90 | 260 2501 428 | 301 | -001 | I — --—. — -— -—- r—— - 

: M | 2139 | 0267, 2438 421 | 300 1-001. 
IE! © IM 20.56 AŻ | O2NS 1-00. 

= | IV 19.56 2.07 SOS |- 0,001. 
| E, I 18.07 AA OŚA4 | 20.001 j t © ma —| 

|5 | > II 16.95 | 1.45 4 550 | 0.00] ! = „N PNORS e — PF * 

7 LI 16.25 | 140 2 | 549-000, 
i | IV 15.48 2 6137 218 | 580 | 0.001; 
| | I 22.08 443 | 030 008, 049 7 

I Il 20.98 431] 072 1 067 | | Cu —— * a —00000——0 8 0000 t—77— 

, | „AM | 20.08 | 3013 LA03, OS4 0: 054 1 0. U 

i WAKCOSIEONKONRECZNKZWAKOSZE 
| | | 9272 | 7100 IU0aS 63 | 770, 345 |-aat, 
| El II 91.76 | 785, 8604 | 3.60 | 0.002 | 
5 | 5 M | 9436 | 985 7316 12 | 0001; 
NSE URS " p 
O 2: IV |13172| 478, 7056 ,32 0001, 
az RZRZENZAA poko | , l 103.08 | 9.67 100.20 10.55, I 3A9 1 20.0! 

| r 1 mt p; | śl Fe II 11408 | 9.34 100.64 7,63 | RE 5.99. mi 
| e I 138.76 | 1490 ; 128.92. 120,01 | 0 84. | 034 1-000]: 
! + E——7————— — + ——0290————0— 0 222 4 

-£ I 107.12 | 10.95 : 10652 18.04! -0.6 414 0-000] 
zh o, 777 ETRDEDONJE OEEONERONOEE SERRA | m 0 —07 r „o 7 7 * 

| a Zn Hl 10648 19.08, 98.40 | G44 | | 5.09 "0.001 
— —— --—|-- m m m 0 m e —— = —— 26 —0000 - d 

| ż Il 188.72 | 35.56 | I6l48 406.22] | 334170002 
Ź -— - | nop p, | Ę I S5.| 031.) S45 | 040, rs, 01 

|= Cu tl 6.04 039 0 5864 3 0.32 . | 278 |: "0.01 
030035 aiz o] 2Ń LOL, | JH 6S4 | 042 | (622 (049 | 002. | 450 |-000l | 

X mcan value, SD - standard deviation, Po significance ot ditterences, 1 — coefficient of 
variation 

therefore necessary to validate these observations to the Pomerania region. 
trace element contents of hair coat and milk are given in Table 3 

The 

„ The research 
proved that level of most mieroelements Zn and Se in milk surpawscd the physto- 
logical standards given by the authors in their papers on mineral supply of dairy 
cows (3, 2). The content of selenium was higher in the first sample taken trom 

cows group II than in lactating cows. However, the concentration of selenium in 
milk increased in the last sample (TV ). Fluctuations in selenium level in the succes- 
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sive samples could reflect the more intense elimination of selenium through milk 
during the first days of dams” lactation and be proof of the deficiency. During the 
entire experimental period, small differences were shown in the concentrations of 
zinc and iron in groups I and II. Each of the successive samples showed a down- 
ward trend. Zinc level was lower than the standards accepted (33-39 mg/100ml). 
Copper groups were similar (20.62 mg/100ml on average). 

It is believed that changes in hair coat minerals reflect mineral changes in the 
body, although there are also opinions to the contrary (10). Data in Table 3 indi- 
cate that the concentration of copper was below the physiological level (3,12). Iron 
content in both groups in sample I did not differ significantly but was significantly 
lower than in sample III. Copper level did not differ much in the two groups of 
lactating cows and those coming into lactation, and in the next samples, where it 
averaged 5.5 mg/kg d.m. Zinc concentration in cows from the lactating group 
was higher in successive samples in relation to its level in the group of cows 
which came into lactation postpartum. 

The analysis of trace elements data lead us to conclude that milk, just as hair 
coat, may serve as a complementary test when studying the mineral supply of 
cows. It is assumed that the clinical symptoms and some mineral deficiencies re- 
corded at the examined animals brought about insufficient microelement supply, 
which in turn unfavourably affected the animal health state and performance. 

CONCLUSIONS 

1.Selenium deficiency in soil and feed was manifested in the content of this 
element in milk of the cows from the region studied. 

2.The level of iron, zinc and copper in milk of the cows entering the lacta- 
tion decreased gradually. 

3.Mineral metabolism of the animals at the region studied is supposed to be 
supplemented by mineral mixture adjusted to the biogeochemical conditions of 
the region examined. 
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STRESZCZENIE 

Celem pracy było określenie zawartości mikroelementów w mleku i sierści bydła mlecznego 
pochodzącego z Pomorza Środkowego. Badaniami objęto pięć ferm bydła mlecznego w rejonie 
Pomorza Środkowego. Oznaczono je symbolami „A”, „B”, „C”, „D” i „E”. Obsadę stanowiły 
krowy rasy c.b. z różnym dolewem krwi rasy holsztyńsko-fryzyjskiej w wieku od 2 do 5 lat, o 
wyrównanych parametrach hodowlanych i zróżnicowanych stanach fizjologicznych. W każdym 
stadzie wytypowano metodą analogów 10 krów, w tym 5 krów w różnym, choć zbliżonym okre- 
sie laktacji (grupa I) i 5 krów, które po porodzie weszły w stadium laktacji (grupa II). Do badań 
pobierano próbki mleka oraz sierści w celu określenia średnich wartości mikroelementów: Fe, Zn, 
Cu, Se. W przeprowadzonym badaniu wykazano, że analiza mleka odzwierciedla stany niedobo- 
rowe Zn i Se oraz niedobór Cu w sierści u krów mlecznych bytujących w badanym rejonie, co 
wiąże się bezpośrednio z warunkami biochemicznymi i składem podawanej paszy. Stan fizjolo- 
giczny krów miał wpływ na poziom badanych pierwiastków. 


