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Milk and Hair Coat as Indicators of Macroelements Content
in Cows at Different Stages of Lactation

Mileko i sier$¢ jako wskazniki zawartosci makroelementow
u kréw w réznych stadiach laktacji

Macroelements supplied to animals in natural and commercial feeds as well as
in the form of mineral supplements are not always sufficient, which affects health,
performance and reproduction. High-producing animals are particularly sensitive.
This is often due to strong exhaustion during the course of intense lactation (4, 8).

The aim of this experiment was to determine the macroelements content of
milk and hair coat of cows depending on their physiological status to further
explore the possibility of evaluating the mineral supply to the body.

MATERIAL AND METHODS

Five dairy farms in the region of Central Pomerania were investigated. They were designated
as ,A”, ,,B”,,,C” ,D” and ,,E”. The cows were of the Black-and-White breed with different Hol-
stein-Friesian inheritance, aged from 2 to 5 months. 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 and 5 cows that came into lactation after parturi-
tion. Samples of milk and hair coat were taken to determine their mean content of macroelements
Ca, P, Mg, Na and K. Milk was sampled four times after previous clinical examination of the
udder with the California mastitis test. Hair coat was sampled three times according to the Bro-
chart method (hair regrowth was taken at the height of withers after previous shaving (3). The
content of minerals (Ca, Mg, Na, K) was determined with ASA-Unican 939 and inorganic phos-
phorus according to Fiske-Subbarov.

" This work was conducted as part of the project no. SPO6K02119.
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To determine macroelements contents in the food chain, the soil and feed were sampled. The
soil was collected once from a 0—15 cm deep layer at the height of the vegetative period, while the
feeds were sampled regularly upon their introduction into dietary units. A rule of sample repre-
sentativeness was observed. Over the research period the analyses on soil mineral availability
were conducted as well as on feedstuff fed to cattle. The content of Ca, Mg, Na and K was deter-
mined after ASA method, whereas the phosphorus level according to Fiske-Subbarovs’ method.

Animal feeding was performed in compliance with the standards required (9).

The numerical data were analyzed statistically. The values of traits were characterized by
arithmetic means (;) and standard deviation (SD). Significant differences between herds were
analyzed with multivariate analysis of variance (ANOVA — F test and NIR ranges).

RESULTS AND DISCUSION

Soil and feeds are the main source of elements for animals (Tables 1 and 2).
The elements pass into milk as a result of an exchange between blood and the
mammary gland. The content of elements also depends on the physiological
status, milk yield and udder health (6, 7).

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

ca| P [ Mg | K
in g/kg d.m.

Farm Type of soil n pH

A |Alluvial I T AT [ upaag oy joixbite ei2A
SD | 2.0 0.3 0.3 0.2
B |Podzolic from clayey forms| 25 6.0 = N e 1.8 2.5
SD | 3.1 0.4 0.3 1.4
C |peat 2 | 60 x 11.0:] 2] 1.8 1.8
SRl 20 0.4 0.3 0.3
D [Rendzina S8 A iy D o f LT ] s 28
SD | 4.0 0.4 0.4 0.3
E [Loams of aqueous origin 25 5.8 - 144 22 1.5 2.1
SD '1"3.1 0.2 0.2 0.4

n - no. of bulk samples; A, B, C, D, E — herd symbols

The present experiment demonstrated that as the lactation proceeded, the level
of all macroelements studied slowly decreased in both group I (cows in successive,
later stages of lactation) and group II (postparturient cows that came into lactation
—1,3,6 and 9 weeks) (Table 3). It was also noted that the milk of cows from group
I was characterized by higher levels of Ca, P, Na and Mg than that of



Table 2. Levels of minerals in cattle feeds on farms A, B, C, D, E (g/kg d.m.)

Type of soil = Ca X Mg Na K

studied Anpral D ilEl A FRisculipiedl A E B JiCiD AtlaBd € D A%l B L GekDfizE
T | 45 |s2]s0| 52 |a5] 20 |20] 16 |19 | 15|21 19171716 22] 20182119 |243]208]253 %23

Meadow 20 0

-y sp | 08 |o8]12| 0.6 [1.0] 04 [02] 05| 03 |04 [ 04| 03|01 ]02]03]02]04]03]|05]|03]32]14]42](51]33
T | 53 |s8la7| a6 (52| 14 19] 20| 15| 1a 212118 ] 16| 18] 2324 19]22]22]230]200]234/*]200

Pasture 20 5

fornge sp | 07 {1.3[05] 1.0 {0.9] 02 |0.8] 08 | 02 | 06| 03|03 ]| 02]02]|01|04]|06|05]07]04]|22]21]31]s5]22

Pt * | 112]86[92] 102 |99] 88 [9.1] 7.1 [ 82 | 68 | 7.0 | 52 | 63 | 67| 55| 21 | 42|32 |30 35|59 63| 82][71] 61

produced 20

concentrate sp | 06 |1.4/04]| 1.5 |05] 03 [12] 01 [ 03 |04 | 10]07]03]|09]|05]|06]|09]|07]|06]08]|21]18]23][23]20
> | 1.7 |2a]15] 1.7 |1.5] 03 [04] 03 | 04 [ 03 [ 04 02|03 |04 ]02]21]13]10]|05]|09]|50]64]62|48]5.1

Barley-oat 20

1

g sp | 02 |o4|03| 02 |o2] 02 [02] 02 [02 |02 0302|0201 ]03]|02]|01]01]|03]|04]25]12]11] 06|13
T |103]89(78| 92 |82] 1.9 |os| 1.1 | 09 | 05| 05|08 |03 02|04|22]26[23|18]15]170]185]192 'g' 20.1

t

Lon sp | 1.1 |o6[o8] 12 |09f 03 Jo2f 02 | 01|03 02|03 |01]o1fo2|05|11|0s5]|06]05]|23]12]21]09]13

(921701821 94 |7.77 22 124d|"110" | 187 1181521 [*0.87] 12 09" | 0 Tl ogef 13 Honia® | P1.8%] i1, 220 |22 |nd42-{44] 50

Fodder

beets 20
sp | 1.0 {091.1] 1.0 [06] 02 |01| 08| 03] 02|03 [02]02]02|03]02]01]06]|03]|06]08]05]15]|12]09

*'SMO) Ul JUIJUOD) SJUIUWIA[I0IIBA] JO SIOJBDIPU SE JB0)) JIBH PUB Y[IAl

1313
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Table 3. Mean content of macroelements (Ca, P, Mg, Na, K) in milk and hair coat of cows

Grou;f ks Gogio, ".- g Comparison of groups
Element| Sample lactation lactation :
o 0 A o

1 159:4 4 6.716.1 174.03.177.21 14.6 7.36 <0.001

11 152.1 | 8.84 | 165.6 | 8.69 13:5 5.44 <0.001

s 111 1474 | 8.18 | 163.8 | 11.74 16.4 Q2 <0.001

IV 142.6 | 7.55 | 160.4 | 10.30 17.8 6.94 <0.001

I 2829 " T4 | 835001292 9.21 8.84 <0.001

G 11 27.40 | 1.12 | 32.48 | 2.55 5.08 9.11 <0.001
g 1 111 26.38ule L. 125 1313 1 b 2:36 4.93 9.44 <0.001
% v 25.18 | 146 | 29.42 | 1.65 4.24 9.64 <0.001
= 1 30.04 | 2.74 | 3292 | 2.15 2.88 4.13 <0.001
g Na 11 2944 320G TS0 -1 222 ¥al2 3.36 <0.01
111 28.58 | 2.0651 3051 1213 1.93 3.24 <0.01

IV 20,86 -T2 2898 [LTD]1 1.26 2.67 <0.02

1 178.0 | 6.16 | 176.5 | 22.16 -1.5 0.33 >0.74

11 E753 11:6.98+ 172.6 }F20:54 -2.7 0.63 >(.52

% 111 173.1 | 6.16 | 169.0 | 18.83 -4.1 1.04 >0.30

v 1705 1157402 1736 | 531 +3.1 1.68 >0.009

[ 2433311501 ] 28781 2.08 4.45 8.65 <0.001

Mg 1l 2378 171335 2E1E 1"1.67 833 7.80 <0.001

111 22.69 i1+1.20+] 12456 }.3.28 1.87 2.68 <0.02

1\% 22.30.41:2.41.31.421.36..1..331 -0.94 1.15 >0.25

1 871.00 | 46.57 | 858.64 | 72.64 -12.36 3.79 <0.001

Ca 11 889.04 |51.052| 850.72 | 43.48 -38.32 6.18 <0.001

111 957.88 | 38.46 | 896.12 | 72.10 -61.76 5.69 <0.001

1 182.28 | 24.70 | 173.44 | 14.44 -8.84 4.06 <0.005

g K 11 179.52 | 8.45 | 168.84 | 9.81 -10.68 5.60 <0.001
:i) 111 213.24 | 19.39 | 197.40 | 23.59 -15.84 7.82 <0.001
ﬁ) 1 439.88 | 56.39 | 437.52 | 64.47 -2.36 8.25 <0.001
E Na 11 424.52 | 39.21 | 403.12 | 33.19 -21.4 16.24 <0.001
§ 111 461.68 | 66.68 | 421.36 | 58.75 -40.32 1il3 <0.001
5 I 1881.0 |102.97| 1842.5 [135.82 -38.5 6.55 <0.001
i K 11 1861.7 | 81.54 | 1802.2 | 81.86 -59.5 7.99 <0.001
111 1940.4 | 79.48 | 1878.8 | 87.15 -65.6 3.98 <0.001

| 230.16 | 25.94 | 218.52 | 40.45 -11.64 3.19 <0.001

Mg 11 223.76 | 18.63 | 207.32 | 13.42 -16.44 8.15 <0.001

111 296.04 | 23.26 | 264.24 | 45.78 -31.8 6.66 <0.001

x —mean value, SD — standard deviation, P — significance of differences, t — coefficient of varia-
tion
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cows in full lactation. Only the level of K failed to reflect this correlation. In
samples I, I and III, the mean values were lower than in the samples taken from
group I. The level of all macroelements discussed was similar to or slightly
higher than that reported by authors discussing the problem of mineral supply in
dairy cows (1,2,5,8). This proves that the stores of mineral elements are depleted
by intense lactational processes.

The analysis of the content of elements in hair coat, just as in milk, can be a
complementary way of determining the mineral status of cows. The accessibility
of hair coat and the sampling procedure are largely responsible for the initiation
of studies involving hair coat (2). Currently, determination of both macro- and
microelements in hair coat should be treated as complementary to blood tests.

Concentration of the elements studied in hair coat showed an upward ten-
dency in both groups I and II as the lactation proceeded. Phosphorus concentra-
tion, however, was low and only slightly exceeded 200 mg/kg d.m. in sample III
(group I). The level of Mg was also lower than the optimum value of 750 mg/kg
d.m. In both groups studied, P and Mg concentrations assumed lower than
physiological values (Table 3). This was shown in earlier studies on blood serum
(2,8). It is therefore concluded that the analysis of milk and hair coat is helpful
or reflects deficiencies in dairy cows from the central Pomerania region.

CONCLUSIONS

1. Under the influence of lactation process a decrease of Ca, P, Mg and Na
content in milk of the cows was recorded.
2. The mean values of P and Mg in cows’ hairs were lower than those pre-

sented by other authors.
3. Milk analysis and hairs are likely to reflect the deficiency status occuring
at the cows from the Central Pomorze region.
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STRESZCZENIE

Badania dotyczgce niedoboréw makroelementéw w mleku i siersci kréw przeprowadzono w re-
jonie Pomorza Srodkowego. Materiat badawczy stanowily dwie grupy kréw mlecznych, wytypowane
metodg analogow, w réznym stanie fizjologicznym: grupa I — krowy w pelnej laktacji, grupa Il —
krowy, ktére po porodzie weszly w stadium laktacji. Wszystkie zwierzgta zgrupowano w pigciu
fermach ,,A”, ,,B”, ,,C”, ,D” i ,E”. Oznaczenia zawartosci makroelementéw (Ca, P, Mg, Na, K)
wykonano w prébkach mleka i siersci. Uzyskane wyniki dowodza, ze u kréw z badanego regionu
wystepujg niedobory mineralne, dotyczace szczegdlnie zawarto$ci Mg i P, co wiaze si¢ bezpo-
srednio z warunkami biogeochemicznymi, jak i skladem podawanej paszy. Stan fizjologiczny
kréw miat réwniez wplyw na poziom badanych pierwiastkéw. W miarg nasilajacej sig laktacji ich
poziom ulegat powolnemu spadkowi zaréwno w grupie I, jak i 1. Oznaczanie makroelementéw w
mleku i sier$ci powinno by¢ traktowane jako uzupetnienie badan krwi.



