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Abstract

Klime§ J., P. Jago$§, J. Bouda, S. GajduSek: Basic Qualitative Parameters
of Cow CoIastrum and their Dependence on Season and Post Partum Time. Acta
vet. Brno, 55, 1986: 23 —39.

Under conditions of large scale dairy unit for 2144 cows 19 physicoche-
mical and biochemical parameters of cow colostrum and the influence of season
and time after parturition on these parameters have been studied. Average samples
of colostrum from the first milking, on the 3rd and 5th day post parturition were
collected from cows - cross-breds of Bohemian Pied x Black Pied Lowland breeds.
In summer (June) and winter (February) season colostrum of 13 and 24 cows,
resp. was examined.

In most parameters the highest values were found in colostrum from the first
milking, the most pronounced decrease being observed for the first three days
after parturition. Only the pH and lactose values were found to be lowest in co-
lostrum from the first milking. The fat content, rennet coagulation time of colostrum
and potassium concentration varied without a marked dependence upon the time
elapsed after parturition. In summer season, significantly higher values of vita-
min A, buffer capacity and dry matter were observed in at least two out of three
inveséigated milkings; in winter, significantly higher phosphorus levels were
found. °

Approximately 1 000 times higher GMT activity when compared with that in
cow blood plasma was demonstrated in colostral whey.

Higher titratable acidity, higher levels of protein, gamma globulins, sodium,
GMT activity and lower lactose concentration were determined in colostrum
samples from the first milking with a concentration of total protein in whey over
}20 lg/l, when compared with colostrum with a decreased total protein content
in whey.

The determination of total protein concentration in colostral whey from the
first milking could be regarded as a decisive criterion of the evaluation of colostrum
quality. On the basis of colostrum quality the level of nutrition, maintenance, and
health condition of mother in the last gravidity trimester may be assessed together
with other factors which will influence further development of the calves.

Cow, calf, colostrum, protein, total protein, gamma globulins, GMT, fat, lactose,
vitamin A and E, titratable acidity, pH, buffer capacity, coagulability, dry matter,
ash, macroelements.

The significance of colostrum for a newborn calf is due mainly to a high content of maternal
antibodies and a high nutritional value. The latter is defined by the content of easily digestible
proteins, fats, minerals and vitamins. Colostrum contains also a great amount of enzymes, non-
-specific antibacterial factors and cell elements which can take part in the defence of an organism
against infection (Reiter 1978; Norcross 1982).
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The amount of proteins in colostrum is about five times higher than that in milk, particularly
due to a high content of immunoglobulins. Casein concentration is approximately 1.5 times higher
(Mitjushin 1979) and differs from casein of normal milk by the distribution of individual fractions
(Gajdusek 1969).

The concentration of total protein in colostral whey from the first milking is 1.5 —2 times higher
than that in maternal blood serum (Bouda 1979) and its level increases till the 4th lactation
(Lambrecht et al. 1982). The total protein content in colostral whey decreases in metabolic
acidosis, hypogammaglobulinaemia and liver diseases in dairy cows (Jagos et al. 1980).

Immunological value of colostrum follows first of all from the immunoglobulin or gamma
globulin content. Their concentration is influenced by the age of dairy cows, breed (Kruse 1970),
milking out and suckling colostrum prior to parturition (Logan 1978). The Ig level differs
between animals (Messerli and Fey 1973) and is not influenced by the amount of colostrum
produced (Logan 1977).

High activity of gammaglutamyltransferase (GMT) in calf blood in the period of colostral
nutrition (Bouda et al. 1980) suggests that colostrum is an important source of this enzyme
(Thompson and Pauli 1981). According to the GMT activity in calf blood the feeding of calves
by colostrum could be assessed.

Both higher (Mitju§in 1979) and lower fat content in colostrum than in milk (GajdusSek
1969) are reported in literature. The level of fat undergoes a great individual variation, the differen-
ces being observed also among individual quarter samples (Stoji¢evi& 1977).

The lactose content in colostrum increases from the initially low level (Mitjusin 1979).

Colostrum is virtually the only natural source of vitamin A for a newborn calf (Moore 1957).
It contains roughly 5 times more vitamin A than milk (ZuckeT et al. 1980).

The level of vitamin E in colostrum was found to be approximately 2.5 times higher than the
values obtained in blood plasma of dairy cows (Bouda et al. 1980). In cows with puerperal
complications the decrease of vitamin E level in colostrum was observed by Nezhdanov and
Kuznécov (1978).

Colostrum is characterized by a lower pH value than milk. Slightly acid reaction of colo-
strum and milk is caused by the presence of proteins, dihydrogen phosphates, citrates and ca-
rbon dioxide (Sebela and K1iénik 1977).

Titratable acidity of colostrum is roughly 2—2.5 times higher than that of milk. The longer
the duration of dry period of a dairy cow, the higher is the titratable acidity. On farms with

" low incidence of scours in calves higher values of titratable acidity of colostrum were usually
found when compared with those places where a high incidence of this disease (Mitjusin 1979)
was occurring.

On the other hand, Kavak (1984) observed a higher number of still-born or dying calves
and impaired reproduction parameters in cows producing colostrum with a higher titratable
acidity. Acidosis in dairy cows was, however, the cause of high colostrum acidity whereas in
the first case the titratable acidity was found to increase owing to the high concentration of
proteins in colostrum.

Buffer capacity of colostrum depends first of all upon the content of proteins, phosphates
and citrates. It influences the secretion of digestive juice and an overall water and electrolyte
balance of calf organism (Jancatik 1977). It also defines, to a certain measure, pH of gastric
and duodenal content and all the more the efficiency of digestive processes and possibly of micro-
bial content.

The rennet coagulation time of milk is given first of all by the presence of protein fractions
and by mutual ratio of individual forms of calcium and phosphorus (Batra and De Man 1964;
Sebela and Gajdusek 1969).

Disturbances of rennet coagulation of milk could be the cause of scours in calves (Johnston
and Mac Lachlan 1977; Johnston et al. 1980). Mitjusin (1979) refers that on farms with
a good health condition of newborn calves a shorter time of rennet coagulation of milk was
observed than in the case of problem farms.

Colostral dry matter is approximately two times higher than that of milk, this being due to
the content of proteins, fats and minerals. Similarly, the ash content in colostrum is higher than
in normal milk. The content of Ca and P and of Mg in colostrum is about two and three times,
resp. higher than their concentration in milk (Gueguen 1961).

The calcium content in colostrum gradually decreases post parturition. Calcium is essential
for the rennet coagulation of colostrum and milk in calf abomasum. The phosphorus content
was found to be the highest in colostrum from the 1st milking as well. Magnesium salts facilitate
the meconium expulsion due to their laxative effect. Steinbach and Meyer (1965) and Meyer
and Steinbach (1970) have observed a positive effect of magnesium taken up with colostrum
upon the calf resistance to diarrheal diseases. The authors explain this effect mostly by stimulating
effect on phagocytosis and by the formation of large, hemoglobin-rich erythrocytes. These
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authors have also observed the dependence of the Mg content in colostrum on the breed. The
sodium concentration gradually decreases with the time after parturition. Its content influences
the colostrum coagulability, influencing thus the digestion incalf abomasum (Mitjushin1979).
Steinbach and Meyer (1965) have found higher sodium concentrations in colostrum of primi-
parae. The potassium content in colostrum from the 1st milking is not, contrary to other macro-
elements, higher than in subsequent milkings (Senft and Rappen 1964; Steinbach and Meyer
1965; Kratochvil and Zikova 1981). The later the colostrum samples from the 1st milking
are obtained, the lower are the values of Ca, Mg and Na, the K concentration being, however,
higher. The Ca, Mg and Na concentrations decrease with the increasing volume of milking
(Steinbach and Meyer 1965). Nezhdanovand Kuznécov (1978) have observed the rise of
colostral Ca, Na and K concentrations in puerperal complications.

Colostrum represents one of the most significant factors in the mother-offspring relation,
which has been studied in our laboratory. Although many findings have been published in
literature concerning the colostrum composition, the results were usually obtained from relatively
small sets of animals under small-scale breeding conditions, over short-time period or using
less acurate methods than the latest diagnostic laboratory methods. The colostrum quality is
closely connected with the health condition of dairy cows and their calves. That is the reason
why our work has been concerned with the study of colostrum composition and dynamics of
its time-dependent changes after parturition, season and health condition of cows under condi-
tions of large-scale technology.

Materials and Methods

Within two hours after parturition average samples of colostrum from the first milking were
collected from cows at large scale cow-house for 2 144 animals. Further samples were taken
on the 3rd and 5th day after parturition. The cows were in their 2nd - 4th lactation, cross-breds
of Bohemian Pied and Black Pied Lowland breeds. In summer season (June) colostrum of 13
cows was examined, in winter season (February) colostrum of 24 cows was investigated.
Clinical and biochemical examination of dairy cows was carried out 3—4 weeks prior to and
3—4 weeks after the parturition. Nutrition, zoohygiene, and health condition of calves, including
repeated biochemical and hematological examinations, were followed at the same time.

The contents of proteins, fat, lactose, vitamin A and E, the levels of titratable acidity, pH
and buffer capacity, rennet coagulation time, the contents of dry matter and ash and the con-
centration of Ca, P, Mg, Na and K were determined in colostrum samples. The levels of total
protein, gamma globulins and the GMT activity in colostral whey were found. The values of
pH, titratable acidity, buffer capacity and coagulability were determined immediately after
sampling. In order to determine the contents of fat, protein and lactose the samples were con-
served by potassium dichromate and stored in a refrigerator at +4 °C but no longer than for
three days. Samples for other analyses were maintained frozen at —16 °C.

Colostral whey was obtained by the addition of 0.2 ml of rennet (Lactochym K) and 0.1 ml
of 10 9 CaClsz to 20 ml of colostrum. After stirring and 60 minutes lasting incubation at 37 °C
the whey was separated by centrifugation. Total protein was then determined photometrically
on the basis of biuret reaction using Bio-test (Lachema Brno). Electrophoretic protein separation
was carried out on cellulose acetate strips on the Microphor Boskamp instrument and individual
fractions were then evaluated densitometrically. The GMT activity was defined photometrically
using the Bio-test (Lachema Brno) after the dilution of colostral serum. The contents of fat,
protein and lactose were determined by infrared analysis on a Multispec instrument. The levels
of vitamin A and E were defined spectrofluorometrically (Bouda et al. 1980). The determination
of titratable acidity was carried out according to the Czechoslovak standard CSN 570530, twofold
concentration of CoSQOq in the reference solution being however used. The actual value of colo-
stral pH was determined at laboratory temperature using the pH-meter. The buffer capacity
of colostrum was calculated on the basis of the pH change within 15 minutes after the addition
of 0.1 mol. 1-1 HCI in the amount of 1 ml/10 ml of colostrum (Holm and Webb 1930; Lane
et 7al) 1970). The rennet coagulation time was determined at 37 °C in a usual way (Teply et al.
1976).

Colostral dry matter was determined according to the Czechoslovak standard CSN 570530.
Ash content was defined after burning in a muffle furnace at 500—550 °C for 48 —72 hours,
the initial sample weight being approximately 5 g. The samples were pre-dried according to
the above mentioned methods of the dry matter determination.

There were sometimes non-burnt residues in colostrum from the 1st milking which were re-
moved at the temperature of a gas burner after the addition of several drops of 30 9 solution
of H20:. Macroelements were determined upon the dry mineralization of samples using the
atomic absorption spectrophotometry, the only exception being made at the determination of
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phosphorus. The mineralized sample was obtained by dissolving the ash in 5 ml of HCI, the
concentration being 3 mol.1-1, and making up to 25 ml with distilled water. The solution obtained
in this way was further diluted 50 times with redistilled water and SO times with 1 9 solution
of La (NOs3)s in 0.1 mol.1-1 HCI for the determination of Mg, Na, K and Ca, resp. Phosphorus
was determined photometrically using the Bio-test (Lachema Brno) from the undiluted sample.

Statistical evaluation of the results was carried out on a Hewlett-Packard 9810 A calculator.
‘The Student t-test was used to determine the difference significance between two selected sets.
To assess the differences among individual samplings the method of simple variance analysis
and Duncan test were applied.

Results

Clinical and clinico-biochemical examinations have revealed subclinical methemo-
globinaemia (5.1—6.6 7, of methemoglobin out of the total Hb), caused by the
higher content of nitrates in fed rye, in a selected set of dairy cows in summer season.
Mildly elevated GMT activities in blood plasma have been observed in several of
the followed dairy cows in both summer and winter season in the periparturient
period.

The average values and standard deviations of the followed parameters, as well
as statistical evaluation of differences between summer and winter season are present-
ed in Tables 1 —5. In summer season, significantly higher values of buffer capacity
(in all three examined milkings), vitamin A and dry matter (3rd asd Sth day after
parturition) were determined. In winter season, significantly higher levels of total
protein in colostral serum (5th day post partum), sodium (Sth day post partum),
potassium (3rd day post partum) and phosphorus (3rd and 5th day post partum)
were found.

Statistical evaluation of differences among followed parameters in the 1st milking,
3rd and 5th day post partum are shown in Table 6 and 7. In most parameters the
statistically significant differences were observed between the values from the 1st
milking and 3rd day post partum and between those from the first milking and 5th
day post partum. It follows from the presented that the greatest changes in the co-
lostrum composition occur up to the third day after parturition. The kinetics of
fat content, time of rennet coagulation and potassium concentration were found to
be irregular. In Table 8 the comparison of colostral parameters from the 1st milking
of two sets of animals with deficient and satisfactory total protein level in whey is
presented. In the set with a satisfactory total protein concentration in whey (over
120 g/1) statistically significantly higher values were found of the following para-
meters: colostral protein, gamma globulins, GMT activity, titratable acidity and
sodium. The lactose content was found to be significantly lower. The colostrum
from the 1st milking is characterized by a high individual variability of parameters.
It is valid partlcularly in the case of vitamin A and E and fat contents and for the
GMT activity.

Discussion

Concentrations of protein in colostrum from the 1st milking found by us are in
accordance with findings of Gushuletal. (1975) and Kvapilik et al. (1975). Senft
and Rappen (1964) have observed a lower content since the sample taking was
carried out as late as 10.5 hours after parturition. We have observed the most signi-
ficant reduction in protein content within three days post partum. Kvapilik et al.
(1975) have noted that the stabilization of the protein content is the slowest of all
milk components, i.e. about 8th day after parturition. The total whey protein level
was higher in winter than that in summer season, the inverse relation being observed
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in colostral proteins. The increase of total protein in colostrum in summer season
appeared to be caused by the higher casein content. In colostral serum levels of
total protein similar to those found by Gushul et al. (1975) were observed. Kva-
pilik et al. (1975) have reported that the total protein content in whey reaches the
level of normal milk on the 3rd day after parturition which is in agreement with our
findings. In winter season higher concentrations of total protein in colostral whey
have been observed, these results being in accordance with our previous findings
(Jagos et al. 1983; Bouda et al. in press). Schmidt et al. (1982) have reported
identical data for immunoglobulins that are in positive correlation with total protein.
The gamma globulin concentrations in colostral whey found by us correspond to the
findings presented by Dardillat et al. (1978). These authors assume the optimal
concentration of gamma globulins to be 120 g/l, that below 100 g/l is regarded as
unsatisfactory.

The GMT activity in colostral whey was found to be approximately 1 000 times
higher when compared with blood plasma of dairy cows, which is indicative of a
more intensive transfer of this enzyme into the mammary gland secretion. The actual
représentation of GMT in colostrum is even higher since only 63 % of GMT of total
colostrum is contained in whey (Yasumoto et al. 1976). These authors have also
proved that GMT is present in a bound form in membrane structures (milk micro-
somes) of skim milk and is not bound to immunoglobulins. Thompson and
Pauli (1981) reported that the GMT activities in colostrum were 800 times higher
than those in cow blood serum.

As for the fat content, neither statistically 51gn1ﬁcant differences among individual
milkings nor dependence on season have been proved. This is in agreement with
literature data showing that fat is a very variable component of colostrum, dependent
to a great extent upon the actual body condition and nutrition of the dairy cow (Senft
and Rappen 1964; Kvapilik et al. 1975).

In colostrum from the 1st milking a slightly lower lactose value, compared to that
found by Senft and Rappen (1964) and Mitjusin (1975) has been determined.

The levels of vitamin A in colostrum found by us are in agreement with the data
published by Steinbach and Meyer (1976), Steinbach et al. (1970), Bouda et al.
(1980), Erickson et al. (1981). Seasonal differences werefound to be statistically
significant, similarly as in the case of several other parameters, on the 3rd and 5th
day only. This is accounted for by great individual differences, and thus by high
variance or high coefficient of variation of the colostrum from the 1st milking.
These differences gradually decrease with the time after parturition.

. The observed level of vitamin E is similar to the values presented by Bouda et al.

(1980) and Erickson et al. (1981).

The values of titratable acidity were found to be in the range reported also by
Senft and Rappen (1964), Alikajev and Podkopajev (1966), Alikajev and
Tumanov (1977) and Mitjushin (1979) while Kvapilik et al. (1975) found some-
what lower and Gushul et al. (1975) somewehat higher values of titratable acidity.
In summer season the observed data were higher than those in winter, which was
probably due to the increased protein content; this difference was not, however,
statistically significant. Kadlec (1982) reported similar seasonal differences in milk.

Colostral pH was found to increase with the time past parturition, similarly as
published by Senft and Rappen (1964).

Markedly higher buffer capacity of colostrum was observed in summer season
when compared with winter. This may be due to a slightly higher protein content
in colostrum during this part of year. The buffer capacity had a decreasing tendency
with advancing lactation which could be explained by the reduction in protein
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content (Lebeda et al. 1970) and in minerals in colostrum. The time of milk or
colostrum coagulation is dependent upon the rennet used, this being the reason why
only relative and not absolute comparison with results of other authors is possible.
Sebelaand K1i&nik (1975) reported a shorter rennet coagulation time for colostrum
than that found in dairy cows in full lactation. The shortest coagulation time has
been measured on the 3rd day after parturition, which was also confirmed by us.
Also Kvapilik et al. (1975) observed that from the 2nd to 7th day post partum the
coagulation of colostrum was more rapid than in subsequent days. The coagulation
of colostrum from the 1st milking differed also in quality. Visually a gradual congeala-
tion could be noted, whereas in milk a ‘rapid formation of flaked precipitate was
observed. Also the amount of whey obtained from the 1st milking was smaller, this
being in relation with the higher dry matter content and a different structure of the
formed curd due to the changed ratio of proteins and minerals.

The values of dry matter and ash in colostrum published in literature corroborate
the values found by us (Senft and Rappen 1964; Gajdtsek 1965; Kopecky 1967;
Kratochvil and Zadrazil 1981; Kratochvil and Zikova 1981). Kvapilik et al.
(1975) assume that the dry matter value decreases to the level of milk already
on the 3rd lactation day which is evident also from our investigation. Kratochvil
and ZadraZil (1981) found the dry matter content to reach 12.59 9 already on the
2nd day after parturition.

Many literature data have been published on the content of macroelements in cow’s
colostrum (Kirchgessner 1959; Gueguen 1961; Senft and Rappen 1964;
Steinbach and Meyer 1965; Zinovjeva 1968; Hajdu 1977; Linden and Mara-
val 1979; Roux et al. 1979; Kratochvil and Zikova 1981; Seidel et al. 1982).
It follows from these reports that the concentration of macroelements varies within
a rather broad range given by individual differences and irregular fluctuations in
dependence upon the time elapsed after parturition.

The highest concentration of most macroelements was found in colostrum from
the 1st milking which is in agreement with data published in literature. Only the
potassium content was changing irregularly. Garret and Overmann (1940),
Comberg and Meyer (1963), Steinbach and Meyer (1965) and Kratochvil
and Zikova (1981) observed the elevation in the potassium concentration after
parturition, whereas Senft and Rappen (1964) noticed variations in the concentrati-
on of this element which was confirmed also by us. Whereas in literature two times hig-
her concentrations of Ca and P in colostrum compared to milk have been published
(Gueguen 1961) we have not found such a marked differences between the level
of colostrum from the 1st milking and from the 5th day. The phosphorus levels
in colostrum from the first milking were found to be slightly lower than the values
presented by the literature cited above. Individual variations, and thus the scatter
of phosphorus values, were considerably smaller than in other macroelements.

The most marked seasonal differences were found in phosphorus where signi-
ficantly higher level in winter season was observed in colostrum from the 3rd and
5th day after parturition. Steinbachand Meyer (1965) report higher sodium and

. potassium concentration in colostrum in winter season. This is in accordance with
our findings, although this difference was found to be statistically significant in sodium
and potassium on the 5th and 3rd day after parturition, resp.

Markedly higher values of titratable acidity, gamma globulins, proteins and GMT
activity in colostrum with the total protein concentration of whey above 120 g/,
when compared with colostrum having insufficient total protein level, could be
explained by the correlation of these parameters with total protein content of colostral
serum. Particularly the relation of GMT to total protein and immunoglobulins
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is so close that GMT was identified by some authors as a secretion component of IgA.
Only exacting separation methods enabled the separation of GMT from immuno-
globulin fraction (Yasumoto 1976).

The interpretation of the results of biochemical analysis of colostrum and their
confrontation with the findings published in literature has often been difficult. The
reason is seen in great individual variability of colostrum components and extreme
changes in dependence upon the time elapsed after parturition, proceeding in indi-
vidual animals with great differences. When comparing the results the frequency
of milking and the time period elapsed from parturition to sampling (at the first
milking as well) have to be always taken into account. Particularly in the case of free
housing when cows are brought into calving pen just before parturition, the compo-
sition of colostrum from the 1st milking can resemble that of milk due to selfsuck-
ling. .

The evaluation of colostrum quality is based in principle on the total protein
level in whey from the 1st milking which should be higher than 120 g/l. This is made
possible on the basis of highly positive correlation, found by us, between the con-
centration of total proteins and gamma globulins in colostral serum (Jago§ et al.
in press). Indirect information about these parameters is also provided by the protein
content, titratable acidity and GMT activity. As far as the colostrum digestion in
calf abomasum is concerned, it is important to know the rennet coagulation time
and the buffer capacity. The determination of the content of vitamin A, and possibly
of vitamin E and minerals (particularly of Ca and Mg) is also of importance. It also
appears to be necessary to eliminate a possible occurrence of toxic compounds in
colostrum. The importance of the determination of colostrum density has not been
discussed here since a considerable attention to this parameter was paid by Fleenor
and Stott (1980) and also by Rozko3¥ny et al. (1981). Important information on
colostrum quality could be obtaintéd from a number of parameters; they, however,
have to be assessed simultaneously to see their mutual connections and not indi-
vidually.

The level of nutrition and the health condition of dairy cows as well as a probable
development of the health condition of their calves in an early postnatal period could
be assumed from the found values of individual parameters of colostrum and its
quality.

Sledovani zdkladnich kvalitativnich ukazatelii kolostra krdv a jejich zavislosti
na ro¢nim obdobi a dob& po porodu

V podminkach velkokapacitniho kravina pro 2144 dojnic bylo sledovano 19
fyzikalné chemickych a biochemickych ukazatelti kolostra krav a studovdn vliv
roéniho obdobi a doby po porodu na tyto parametry. Od krav - kfiZenek &eského
strakatého plemene s Cernostrakatym niZinnym byly odebirdny primérné vzorky
kolostra z 1. nddoje, ze 3. a 5. dne po porodu. V letnim obdobi (&erven) bylo vy-
$etfeno kolostrum od 13 krav, v zimnim obdobi (unor) od 24 krav.

U vétSiny ukazatelt byly nejvyssi hodnoty zji§tény v kolostru z, 1. nadoje a jejich
nejvyraznéj§i pokles jsme zaznamenali do 3. dne po porodu. Pouze hodnoty pH
a laktozy byly v kolostru z 1. nddoje nejniZsi. Obsah tuku, doba sraZeni kolostra
syfidlem a koncentrace drasliku kolisaly bez zfetelné zdvislosti na dob& po porodu.
V letnim obdobi byly alespoii ve dvou ze tti sledovanych nadoji zji§tény vyznamné
vy$$i hodnoty vitaminu A, pufra¢ni kapacity a suSiny, v zimnim obdobi vyznamng
vy$§i hladiny fosforu.
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V kolostralni syrovatce byla prokdzana pfiblizn€ 1 000krat vyssi aktivita GMT
ve srovnani s krevni plazmou krav. '

Ve vzorcich kolostra z 1. nadoje s koncentraci celkové bilkoviny (CB) v syrovatce
nad 120 g/l byla zjisténa vys§i titraéni kyselost, vy$$i hladina bilkovin, gama-globuli-
ni, sodiku, aktivita GMT a niZ§i koncentrace laktézy oproti kolostru se snizenym
obsahem CB v syrovitce.

Za rozhodujici kritérium pro posouzeni kvality kolostra lze povaZovat stanoveni
koncentrace CB v syrovatce kolostra z 1. nddoje. Na zakladé stanoveni kvality
kolostra miZeme zpétné posoudit uroveii vyZivy, oSetfovani i zdravotni stav matek
v poslednim trimestru gravidity i faktory, které budou ovlivitovat dalsi vyvoj jejich
telat. )

ViccnenoBanue OCHOBHBIX KaueCTBEHHBIX IOKa3aTeJiel MOJIO3MBA KOPOB
M X 3aBUCMMOCTH OT BPEMEH rojia ¥ nepmuoaa nocjie oreaa

B ycnoBufAX KOpOBHMKA JJS 2 144 JOMHBIX KODOB IIPOBOAWJIMCH MCCIELO-
BaHMsa 19 (DOUIUKO-XUMMUECKMX ¥ OUOXMMUUECKMX IIOKA3aTeJeil MOJI03MBa
KOPOB ¥ BIMSHUS BPEMEH rOZia M IEpMOAA IIOCIE OTejia HAa YIIOMSHYTHIE IIa-
paMeTphel. ¥ KODOB — TIOMECEM YEIICKOM IECTPYIIKM ¢ UYEPHO-TIECTPBIM
HM3MEHHBIM IIJIEMEHEM OTOMpAM CpemHMUE IIPOOBI MOJIO3MBA M3 IIEPBOr0 HA-
Osl, TPETWMIt ¥ MATHIA JEHb IIOCHE€ OTejia. B JeTHMit Iepuox (MiOHB) ObLIM
MPOBEEHBI MCCAEOBAHM MOJIO3UBA 13 KOPOB, B 3uMMHMI Tiepmoj (cheBpaib)
— 24 KOpOB.

Camble BBICOKME BEIMUYMHBI Y GOJBIIMHCTBA TIOKA3aTEJE ObLIM BBIABIIECHBI
B II0JIO3MBE OT IIEPBOTO HANOA M UX CAMOE CYI[eCTBEHHOE IIOHMKEHME OTMeE-
4ajoch MO 3 CYTOK mocie oTena. Tonbko BenauumHel pH 1 sakTo3bl ObLIN
B MOJIO3MBE IIEPBOTO HaAO0s caMble HM3Kue. CojepyKaHue XUPOB ¥ IPOJOI-
KUTEIBHOCTh 'CBEPTBIBAHMSA MOJIO3MBA CBIUYKMHOM, a TAaKKE KOHICHTpaL
Kajms Kosebamuch 6Ge3 SBHOM 3aBMCUMOCTH OT IIEpMONA OTejla. B JeTHun me-
puox XOTs Obl ABOE M3 TpPEX MCCIEAYEMBIX HAJOCB OTINMYANNCH CYL[ECTBEH-
HO OoJiee BBICOKMMM BEIMUMHAMM BuTaMuHa A, OydepHO) €MKOCTbIO U Cy-
XMM OCTaTKOM, B 3UMHMII NEPMOJ — CYIIECTBEHHO GOJie€ BBICOKMM YPOBHEM
docdopa.

B chIBOpOTKE MON03MBA ObLIAa yCTaHOBJIeHA HpubausureabHo B 1 000 pas
06ojiee BBICOKASA aKTMBHOCTD GMT TO CpaBHEHMIO C KpPOBSHOM ILTA3MOM KO-
DOB.

B 00pa3simax MOJO3MBA IEBOTO HAL0A C KOHIEHTpanueir obmux OerKoB
(OB) B cerBOpOTKE GOsiee 120 T/ GBUIM YCTAHOBJIEHBI OOJiee BBICOKASA TUTPY-
eMas KMUCIOTHOCTb, 0OJiee BBICOKMII YpOBEHb OEJNIKOB, TramMMa-IiIo0YyJINHOB,
HaTpus, akKTMBHOCTh GMT m Oojiee HU3KAas KOHLECHTPAIMA JAKTO3BbI II0 CPaB-
HEHUIO ¢ MOJIO3MBOM C TOHM>XEHHBIM cofepkaHuemM OB B CBIBODOTKE.

Pematomyum KpUTEPUEM OTIPEAEIECHUS KAaueCTBA MOJIO3MBA CIEAYET CUM-
TaTh OIpejelieHne KoHneHTparuu OB B MOJMOYHON CHIBODOTKE MOJO3MBA
nepporo Hapos. Ha OCHOBE OIpeAEIeHMUS KAauecTBa MOJO3MBA MOXXHO OIISATh-
TaKy OIEHUTh YPOBEHb TUTAHMUS, YXOA ¥ COCTOSIHME 3JO0POBbS KODOB B IIO-
ClIleQHEM TPUMECTpEe GEpEMEHHOCTM M (DAKTODHI, KOTOPHlE OKAXKYT BIMUSIHUE
Ha JaJIbHEMIIIEE PA3BUTUE UX TEJAT.
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