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Wptyw mieszanki mineralno-ziotowej na wskazniki gospodarki mineralnej k6z

The biogeochemical region of ruminants habitation as well as their natural
feeding conditions may bring about some disturbances in the mineral supply of
animals. However, prophylaxis of such disorders should be preceded with pre-
liminary examinations every time so that the mineral supply in the trophic sys-
tem could be fully recognised.This assumption constituted the basis for the
studies on the influence of mineral-herbal feeding of goats on the development
of macro- and microelement values in goat serum and hairs as well as on the
dynamics of changes.

MATERIAL AND METHODS

The studies were conducted for two years. In the selected region of south-eastern Poland
(farm ,,Z”) out of a herd of goats, a white improved breed, two treatment groups of animals were
selected, whose habit, physical condition and age (34 years) were similar. Their body weight
amounted to 40-45 kg, height in rump 62-67cm, milk efficiency 630-700kg. The group com-
prised 15 individuals each.

The soil samples were collected twice from the pastures and arable land at 0—15cm depth by
means of a sampling stick at the height of the vegetative season (June, September). Determination
of the total content of Ca, P, Mg, K, Fe, Cu, Zn, Mn and Co was made with spectral emission
analysis method on high dispersion spectrograph Higler E-478 type using method of ,,one addi-
tive” and pouring elaborated by Glinski and Grajpel cit. (3).

The fodders were sampled regularly as they were introduced into feeding according to a sam-
ple representativeness rule. The content of mineral components like Ca, Mg, Na, K, Fe, Cu, Zn,
Mn and Co in feedstuff was established by atomic absorption spectrophotometry method with
flame spectrophotometer ASA-Unicam 939, while the phosphorus level with colorimetric analysis
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acording to Fiske-Subbarow’s method cit. (3). The mineral supply state of goats was assessed on
the basis of dietary units applied after the Standards for Animal Feeding (10). The mean daily
supply of each mineral element was calculated at the summer and winter feeding time. Recogni-
tion of mineral balance features of goats was carried out through the first experimental year, in-
cluding all the basic periods in their feeding, i.e. the autumn-winter and spring-summer one. The
goat groups K and D included into the experiment were fed identically. A difference was made by
feed supplementation with a mineral-herbal mixture given to the animals from D group in the
second experimental year. The mixture was prepared in the Laboratory of Reproduction Biology,
AU in Lublin. The mixture was administered at the amount of 50g/animal per day and consisted of
the following components: Dolomit — 55%, Phosphate (from Bonarka) — 10%, Fodder chalk — 3%,
NaCl - 5%, flax — 5%, camomile — 4%, nettle — 8%, willow bark — 4%, horsetail, melilot, oak bark —
6%. Blood samples were collected from the goats five times at early hours, from the surface jugular
vein according to the clotting method before the animals feeding. The quantitative analysis was made
on these mineral elements: Ca, Mg, Na, K, Fe, Cu and Zn with atomic absorption spectrophotmetry
ASA-Unicam 939, whereas the inorganic phosphorus content was determined by Fiske-Subbarov’s
method cit. (3). The goat hairs samples were taken twice. The material was sampled after Brochart’s
recommendations (4). The content of Ca, Mg, Na, Fe, Cu and Zn was fixed after ASA method,
whereas the inorganic phosphorus content according to Fiske-Subbarov’s method cit. (3).

The results were processed by means of statistical analysis. A two-directional variance analy-
sis was performed as well as inter action significance estimated between the sampling dates and
concentration values of each element with Fisher test. If a significant impact of a sampling date
was recognized, a detailed comparison of the means was performed by Tukey test.

DISCUSSION

The content of mineral components in the soils of goat habitation region are
presented in Table 1.The soils are highly calcium and zinc available, moderate as
to Fe, Mn and Mo, poor in P, Mg and Cu (3,5). The analyzed soil samples dem-
onstrated a very high level of Ca that limits P, Mg, Cu and Zn availability re-
sulting from the natural antagonism between these elements. The reaction of the
samples proved slightly acid. This factor is conducive to mineral element defi-
ciency in plants. The low pH value causes lesser availability of numerous ele-
ments, induding copper. It is noteworthy that according to Kaniuczak (9) acid
soils occur in about 60-80% of the total area of cultivated land. The feedstuff
samples (Tab. 2) exhibited a low content of P, Mg, Cu, Zn and Mn. Availability
of the studied fodder samples was mean regarding the other elements (2, 5).
Standard deviation value in the mineral elements content in a particular feed
manifests considerable differentiation of goat mineral supply at every feeding
period. Strict determination of dietary units and their content in a fodder allowed
to assess goat daily supply of a particular element (Tab. 3). It appears from the
studies made that goat mean daily supply is conditioned by a season to a great
extent, yet it was markedly higher in winter than in summer. The serum analysis
of goats from K group makes it possible to state that the levels of organic phos-
phorus, magnesium and copper were contained within the lower limits or below
the values regarded as regular (1, 3, 6, 8).
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Table 1. Comparison of the results of reaction (1M KCL)) and mineral composition
of grassland soil at farm Z

Soil pH Statist. Ca P |Mg| K Feé+4-Cu-|“#n Co Mn | Mo
type measure
g/kg d.m. m d.m.
Loessal | 6.1 X 173 |28 | 1.8 3.1 ] 99 |44|196.0] 1.0 |2260]| 3.5
SD 22104102101 1.5 {03]260 )| 0.2 | 300 ] 0.2

Assuming the fact that goat serum reflects the state of their mineral supply it
should be treated as an indicator of mineral supplementation direction. The re-
sults were close to the levels stated by Saba et al. (11) and Haenlein (8), that is
within the range from 9.6 to 10.2 umol/dm’. Even in the species of similar feed-
ing conditions, like cattle, sheep and goats, there are significant differences in
microelement metabolism, in particular Cu, Fe and Co. Although, a view pre-
vails that copper and cobalt concentration values in serum do not testify to these
elements deficiency, especially in young animals, some clinical symptoms of the
shortage are observed. In the ruminant feeding practice great differences are
recorded in copper and cobalt supply due to local differentiation in animal re-
quirements. The differences are often past the adaptation capabilities especially
of young animals and lead to deficiency diseases (3). It was proved that goat
feeding supplemented by a mineral-herbal mixture yielded statistically signifi-
cant differences between the means of K and D groups concerning macroele-
ments in goat serum. They refered to Ca, inorganic P, Mg, Na and K. The differ-
ences for the microelements Fe, Cu and Zn were not significant statistically.
Comparing the means at a particular sampling date absence of significant differ-
ences was stated only in relation to potassium concentration. A herbal ingredient
in a mineral the mixture meant to improve mixture flavour influenced some
technological aspects of its prevention from fractionation as well as increase of
macro- and microelements availability (7). The data from literature confirm that
zinc and magnesium exert a significant impact not only on organism cellular
immunity but are of great weight in the humoral immunity processes while con-
sidering the immunity problems in animals (3, 6, 7, 12). Then again, a herbal
supplement can inhibit the processes of element absorption as the compounds
contained there being of quite differentiated structure are capable of lowering
element availability, e.g. by forming chelate compounds, among others with
copper (12). According to Anke and Risch (1) and Brochart (4) gradual and
rather slow deposition of mineral elements in hairs reflects their actual levels
present in animal organism.



Table 2. Content of macro- and microelements in fodders

Fodder Statist. Ca P J Mg | Na [ K Ee | Cu Zn [ Mn Co
type measures g/kg s.m. mg/kg s.m.

Pasture = 8.5 3.0 1.0 1.3 16.4 120.0 3.6 37.8 35.4 0.6
forage SD 3.8 2.0 0.6 0.2 4.0 18.0 1.2 10 5.0 0.1
Meadow hay > 15 29 1.3 1.8 18.2 120.8 32 32.0 40.2 0.5
SD 2.8 1.8 0.6 0.2 3.0 17.0 1.0 11.0 5.0 0.2

Wheat bran b 9.8 7.0 4.6 5.4 17.7 132.4 9.7 80.2 39.0 0.5
SD 17 0.9 1.6 12 3.9 11.0 1.4 18.0 4.8 0.1

Fodder straw - 22 0.6 0.4 1.6 15.0 115.0 0.4 20.7 ) 0.1
SD 0.5 0.1 0.1 0.4 3.0 8.6 0.1 4.1 1.4 0.02

Oat grain s 14.8 8.8 43 7.0 19.0 140.0 9.8 80.8 38.0 0.3
SD 5.0 1.4 1.4 1.3 3.8 12.0 139 18.1 5.0 0.2

Barley grain x 13.8 8.8 4.6 8.1 18.9 142.1 10.8 81.1 37.0 0.2
SD 4.3 1.5 13 1.4 3.6 9.9 13 18.0 4.1 0.1
Beet pulp dry i 132 1.0 0.9 4.4 10.4 144.5 0.9 35.6 27.4 0.09
SD 0.5 0.05 0.02 0.3 0.03 1.2 0.2 0.5 0.5 0.01
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Table 3. Mean daily mineral supply of goats

Mineral Unit Kind of feeding
supply I of measure in summer in winter
Ca =g 16.3 212
B g 7.3 9.9
Mg g 3.4 6.0
Na g D2 8.5
K (g 40.0 62.1
Fe mg 285.0 405.0
Cu mg 9:1 10.1
Zn mg 117.3 108.0
Co mg 0.9 11
Mn mg 931 1211

The content of mineral elements in goat hairs group K confirms in a great
measure the results of serum examinations. The hairs were low in Cu as its level
ranged from 5.3 to 5.8 mg/kg d.m., just like Zn, whose level reached 125.2-
135.5 mg/kg d.m. In the hairs of the goats with dietary mineral ingredient there
were recorded significant differences between the mean values of all the ele-
ments examined, except potassium, of K and D groups. The mean concentrations
in the biological material at each sampling term did not show any statistically
significant differences for potassium, iron or copper. From the data presented it
follows that a mineral-herbal supplement has a positive influence on the growth
and accumulation of elements like Ca, P, Mg and Na in goat organism, that is in
serum and hairs. For the other elements the trends changed throughout the ex-
perimental period that impeded making an explicit assessment of the influence
of the tested mixture on the element storage in the examined tissues. Admittedly,
only combined determination of the mineral components in blood, hairs and
milk provides a fuller picture of mineral supply. As to living animals some re-
searchers also use the liver tissue obtained by a biopsy method or the bone tissue
from the caudal vertebrae (3). Both treatments can be performed on the strict
experimental material, hence they are impossible while examining productive
animals. The changes between the successive samplings compared to the Ist
term and between the experimental groups K and D allowed to state strong ho-
meostasis in the mineral composition of both, serum and goat hairs. It was par-
ticularly evident in relation to Fe and Zn. That was most likely connected with a
specific character of the from of goat feeding, as these animal feed great quanti-
ties of so-called unconventional feedstuff.



Table 4. Mean values and standard deviations of Ca, P, Mg, Na, K (mmol/l), Fe, Cu, Zn (umol/l) in the serum of goats (n = 15)

Sampling dates

-

E 30 days before delivery 7 days before delivery 7-10 days past delivery 6 weeks past delivery 10 weeks past delivery vax::l}or Mean values for

—§ K D K D K o K D K D the groups the sampling dates

8

A1 sol 2 1so@ T 15snN -2 oot -8 [8803] R 1Renit S dnstit) B -Fisnel - Dt} 8D HE X 1ol 5 4% "X L i} it |-
Ca| 271 |0.13| 291 |0.16|261 | 041 | 29 [014 ]| 26 | 016 32 | 014 | 25 [045] 27 | 022 ]| 22 [0.11 | 2.5 | 0.11 | 2.50* | 2.84° | 2.75° | 2.75° | 2.98¢ | 2.55" | 2.46"

P|1.18]012[140]020|1.10]0.18] 1.2 | 015| 1.0 [0.14 ]| 1.2 [0.16 | 1.0 021 ]| 1.2 |025] 0.8 |[0.15| 1.1 | 0.14 | 1.00* | 1.23"|1.28°] 1.13*] 1.10*] 1.12* [0.98*
Mg|1.01®]0.13 | 1.1®] 0.14 [0.96*| 0.07 |1.32%] 0.22 [0.96™| 0.11 | 1.1% | 0.16 [0.98™] 0.17 | 1.1 | 0.12 | 0.8 | 0.14 [ 1.17%] 0.19 | 0.96* | 1.15" | 1.10* | 1.14*| 1.03*| 1.06° | 1083
Na [137.9%] 2.59 [140.3%| 4.81 [139.1%] 2.78 [140.7%| 2.32 [138.2%] 2.97 [140.7°| 3.83 [139.5™ 2.38 [144.9%| 4.03 [139.1%] 2.28 |142.6%] 2.98 | 1RS' | K17 | 197 | 1399 | 193" | 1418 | 1403'
K [457]029]|449 | 025|461 | 047 | 44 | 033 | 45 | 016 | 45 | 035 | 49 | 042 | 43 [ 032 | 45 | 04 | 44 | 029 |4.62"[4.42°|4.55*[4.50*|4.50*|4.50*|4.50"
Fe [23.22]1.2723.71| 1.32 | 22,61 0.84 | 23.0 | 092 | 22.7 | 1.26 | 22.9 | 093 | 226 | 092 | 229 | 09 | 228 | 1.29 | 224 | 1.24 | 2% | 296' | B47 | 286 | 284" | 273" | 257
Cuf 939061941 ]072[972|046| 97 | 067] 96 | 051 | 95 | 049 | 84 [028| 85 | 059 | 87 | 077 | 80 | 0.73 |9.16*|8.98* | 9.34" [ 9.65"| 9.57"| 8.56° | 8.30"
Zn (2043 | 2.4 {20.17] 2.58 |22.11] 1.58 | 22.0 | 2.08 | 183 | 0.83 | 184 | 0.81 | 179 | 1.12 | 18.0 | 1.20 | 174 | 1.09 | 183 | 1.18 | 1922 | 193¢ | 2006 | 2265 | 1838" | 179" | 1791
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Table 5. Mineral elements levels in goat hairs (mg/kg s.m.) (n = 15)

= A Mean values Mean values for the

3 Sampling dates g

= for the groups sampling dates
E 7 days before delivery 10 weeks after lactation

<

g K D K :

= 2 SD 3 SD % SD = SD Xx b Xt X5
Ca 1501.5 66.6 1593.8 57.8 1421.5 51.8 1568.7 91.6 1461.3* 1580.3° 1547.7* | 1494.0°
P 216.1 22.2 277.8 45.4 191.7 8.6 238.5 17.6 203.9° 258.1° 247.0° 215.0°
Mg 229.7° 19.9 291.1°¢ 25.9 195.3° 9.7 299.4°¢ 40.8 252,55 295.4° 260.4° 247.5°
Na 326.8 24.4 283.5 30.6 324.9 15.9 279.9 39.6 325.8° 281.7° 305.15° | 302.4*
K 978.7 98.5 948.7 120.8 941.8 63.9 913.1 49.3 960.35" 930.65" 963.70° | 927.3*
Fe 121.8 20.0 107.8 12.8 136.9 14.0 114.4 20.6 129.6° 110.6" 114.80° | 125.2*
Cu 6.58" 0.8 10.02°¢ 0.5 5.48° 0.8 11.44¢ 1.6 6.0" 10.6" 8.32° 8.41°
Zn 110.9° 0.8 107.3° 14.5 96.6" 5.4 107.4° 11.0 103.7* 107.0* 109.1° 102.0"
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CONCLUSIONS

1. The studied soils were calcium and zinc available, while poor in phospho-
rus, magnesium and copper.

2. The analysis of fodder showed that the levels of phosphorus, magnesium
and copper did not cover the mineral supply of goats sufficiently.

3. There were reported some changes in the mineral metabolism of goats
manifested in a decrease of magnesium, phosphorus and copper content in serum
and low levels of copper and zinc in hairs.

4. The studied mineral-herbal mixture exerted a positive influence on goat
mineral metabolism.

5. In the serum of goats a statistically significant higher concentration of the
macroelements was indicated like, calcium, phosphorus, magnesium, sodium
and potassium in favour of the group administered a mineral-herbal mixture.

6. In hairs of the goat experimental group, statistically significant higher con-
centrations of all the elements, except potassium, were revealed.
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STRESZCZENIE

Do$wiadczenie przeprowadzono w fermie koz rasy bialej uszlachetnionej, w rejonie potu-
dniowo-wschodniej Polski. Badania wykazaty niedobory mineralne w ukiadzie troficznym gleba-
-ro$lina-zwierze. Deficyt dotyczyt nastgpujacych pierwiastkow: P, Mg, Cu i Zn. Wykazano ko-
rzystny wplyw zastosowanej mieszanki mineralno-ziotlowej na metabolizm mineralny kéz. W
surowicy zwierzat z grupy D, otrzymujacych mieszanke, zaobserwowano statystycznie istotny
wzrost poziomu Ca, P, Mg, Na i K. Zostalo to potwierdzone podobnymi tendencjami w siersci
badanych kéz. Po zastosowaniu dozywiania mineralnego stwierdzono statystycznie istotnie wyz-
sze stgzenia wszystkich pierwiastkow, z wyjatkiem potasu.



