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EFFECTS OF BUSERELIN AND HUMAN CHORIONIC
GONADOTROPHIN ON FERTILITY OF DAIRY COWS
WITH OR WITHOUT RETAINED PLACENTA

VLIV BUSERELINU A LIDSKEHO CHORIONOVEHO GONADOTROPINU
NA PLODNOST DOJNIC SE ZADRZENOU PLACENTOU NEBO BEZ Ni

D. Grguriél, B. Antunovié’, M. Speranda’?, Z. Steiner?, T. Florijaniiic’2

! The Centre for Cattle Breeding Advancement, Osijek, Croatia
2 University of J. J. Strossmayer, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: Gonadotrophin-releasing hormone (GnRH), as well as gonadotrophin hormones, control the whole repro-
ductive cycle of mammals. GnRH analogue buserelin and extracted hCG (human chorionic gonadotrophin) have a wide
spectrum of application in the world. Ovarian dysfunction during early PP (post partum) period, especially in cows with
r.p. (retained placenta), results in prolonged service-period and decreased rate of conception. Therefore, reproductive
status of cows is expected to be improved by inducing physiological processes of ovaries by hormonal treatment. The
results from various authors that have been published until now are rather contradictory. During investigations, the ef-
fects of administering 20 micrograms Gn-RH analogue buserelin (Receptal, “Hoechst”), or 1 500 i.u. hCG (Chorulon,
“Intervet™) per cow between d 14 and 16 PP were observed. The investigation has included 150 Holstein-Friesian cows
with or without r.p. The cows were divided in six groups (n = 25), depending on hormonal treatment and placenta status:
two untreated groups — with or without r.p.; two buserelin treated groups — with or without r.p.; two hCG treated groups
- with or without r.p. The two parameters of fertility were observed: service period (time from calving to first insemina-
tion) and CCI (calving-to-conception interval). Applications of mentioned hormonal prophylactics on the fixed days of
PP period on a farm with management deficiencies, low feed quality and low level of hygiene, did not have any signifi-
cantly beneficial effects on resumption of ovulation and fertility after calving. Therefore, these prophylactics cannot be
recommended in herds with low fertility caused by these factors.

Keywords: GnRH; buserelin; hCG; fertility; cow; retained placenta

ABSTRAKT: Cely reprodukéni cyklus savci je fizen hormonem uvoliiujicim gonadotropin (GnRH) a gonadotropinovymi
hormony. Ve sv&té maji Siroké spektrum uplatnéni analog GnRH buserelin a extrahovany hCG (lidsky chorionovy gonado-
tropin). Ovarialni dysfunkce v raném obdobi po porodu vede zejména u dojnic se zadrZenou placentou k prodlouZeni servis
periody a k niZ¥imu oplodnéni. Proto se oekava, Ze se reprodukéni stav dojnic zlepsi navozenim fyziologickych procesi
ve vajecnicich pomoci hormonélni 1é€by. Dosud publikované vysledky jednotlivych autori jsou ponékud rozporné. Pfi
nasich $etfenich jsme zji§t'ovali vliv davky 20 mikrogrami analogu GnRH buserelinu (Receptal, ,,Hoechst*) nebo 1 500 m.j.
hCG (Chorulon, ,Intervet) na dojnici, které jsme aplikovali v obdobi mezi 14. a 16. dnem po porodu. Dojnice jsme v za-
vislosti na hormonalni 1éZbé a stavu placenty rozdélili do Sesti skupin (n = 25): dvé neo3etfené skupiny — se zadrZenou
placentou nebo bez ni; dvé skupiny s aplikaci buserelinu — se zadrZenou placentou nebo bez ni; dvé skupiny s aplikaci
hCG - se zadrZenou placentou nebo bez ni. Sledovali jsme dva ukazatele plodnosti: servis periodu (interval od oteleni do
prvni inseminace) a CCI (interval od oteleni do zabfeznuti). Aplikace uvedenych hormonélnich profylaktik v pevné stano-
vené dny v obdobi po porodu na farmé s nedostatky v fizeni, nizkou kvalitou krmiv a nizkou drovni hygieny nepfinesly
kladné tginky na obnoveni ovulace a plodnosti po oteleni. Tato profylaktika nelze tedy doporuéit v chovech s nizkou plod-
nosti zplisobenou uvedenymi faktory.

Kli¥ovi slova: GnRH; buserelin; hCG; plodnost; dojnice; zadrZena placenta

INTRODUCTION the pituitary gland, play a key role in the development of
reproductive organs and regulation of sexual cycles in

FSH (follicle stimulating hormone) and LH (luteinizing mammals. Their secretion depends mainly on the hypo-
hormone), as the hormones secreted by the front lobe of  thalamus, which produces GnRH (gonadotrophin-releas-
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ing hormone), and so stimulates the pituitary gland for
FSH and LH release. Beside the pituitary gland, placenta
also synthesizes and extracts these hormones, especial-
ly in the second part of pregnancy.

Receptal (“Hoechst”) is an injection solution of a syn-
thetic releasing hormone that has the same influence on
the pituitary gland as natural GnRH. It is made of buser-
elin acetate and indications for administration are fertili-
ty disorders of ovarian origin and their prophylaxis. The
answer of the organism, as an early control of ovarian
cycle and ovulation, is generally expected to appear with-
in 24 hours from administrating Receptal administration.
This should reduce ovarian functional disorders and in-
cline fertility, especially in cows with r.p. (retained pla-
centa) and in pathological conditions caused by ovarian
cysts.

Chorulon (“Intervet), which was also used in this in-
vestigation, is white freeze-dried crystalline plug that
contains 1500 i.u. hCG per vial. It is a complex glycopro-
tein capable to substitute LH in order to promote devel-
opment and maturation of follicles, ovulation and, at last,
formation of corpus luteum. Unlike Receptal, it has a di-
rect effect on the ovaries.

Examining 11 different veterinarian services in Ontario
from 1990 to 1993, Etherington et al. (1996) found that
GnRH analogues, PGF, 0. and hCG were among the most
frequently used hormonal therapeutics. However, their
effects in PP (post partum) period have not been exam-
ined enough yet. Moreover, the comparison of their ef-
fects in cows with r.p. has not been carried out yet.

The cow is an animal species that often suffers from
r.p. High production dairy cows are, because of the way
of feeding, housing and exploiting, more likely to suffer
from this disease which has a great influence on one of
the most sensible functions of the organism, on fertility.
Because of using antibiotics and chemotherapeutics,
there are not many cases of serious health disturbances
and deaths in cows that suffer from r.p, but reproduction
problems often occur. On many intensive production
farms in Croatia, as well as in other developing countries,
about 20% of cows suffer from r.p., mainly as a result of
bad conditions they are kept in. This results in retarded
involution of uterus, reduced function of ovaries, post-
poned first estrus after calving, and finally in extended
CCI (calving-to-conception interval) and reduced rate of
conception. Researching the influence of different types
of PP ovarian dysfunctions and endomethritis on further
reproduction performances, Nakao ez al. (1991) found out
that the postponed first ovulation occurs in 60-70% of
cases and discontinuance of ovarian activity in 30% of
cases. According to the authors, the most harmful effects
on the next conception are caused by discontinuance of
ovarian function after calving.

The efficacy of GnRH or synthetic analogues in improv-
ing the reproductive performances of dairy cows less
than 40 days post partum has not been established. It
was postulated that disparity observed between the re-
sults of similar trials may have arisen from differences in
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experiment design, including the dosage of GnRH used;
the number of days after calving when GnRH was admin-
istered; the concurrent use of prostaglandins to induce
oestrus; and the enrollment of cows with an abnormal
puerperium. Comparing the results of 24 trials extracted
from 12 research papers that were assessed using meta-
analysis, Beckett and Lean (1997) found out that treat-
ment with GnRH did not significantly alter the number of
days to first oestrus or first service or the relative risk of
pregnancy at first service. The authors emphasize a need
to concentrate further research on the potential for treat-
ment with GnRH during the PP period to improve the
reproductive performances of cows with abnormal puer-
perium.

Many breeders are trying to solve such fertility prob-
lems by routine use of hormone prophylactics, without
taking care of feeding and management failures. To find
out how efficient routinely administering of these hor-
mones on such farms could be, we tried to improve the
reproductive status of our experimental cows only by
hormonal induction of ovaries’ physiological processes
combined with gynaecological supervision and medical
care after calving. The fact that various authors have
obtained different results on different farms and that the
most recent results (Foote and Riek, 1999) emphasize
beneficial effects in cows with slow involution of the re-
productive tract on a farm with good conditions rises
some new questions. For this purpose, we compared pro-
phylactic effects of GnRH analogue buserelin (Receptal,
“Hoechst”) and hCG (Chorulon, “Intervet”) on cows with
or without .p., kept on a farm with management deficien-
cies, low level of feed quality and hygiene, on reducing
the service period and CCI.

MATERIAL AND METHODS

The experiment was carried out on an intensive produc-
tion farm in Croatia with the capacity of 850 Holstein-
Friesian cows from March 1997 to October 1998. The
subject of the investigation was the influence of busere-
lin and hCG on 75 cows without r.p. and 75 cows that did
not expel placenta within 12 hours from calving (regis-
tered as cows with r.p.). Therefore, the cows were divid-
ed into six groups (n = 25 for each group), depending on
hormonal treatment and placenta status:

— Two untreated groups — with or without r.p.;
—Two buserelin (Receptal, “Hoechst”, 20 micrograms) tre-

ated groups — with or without r.p.;

—Two hCG (Chorulon, “Intervet”, 15001.j.) treated groups

— with or without r.p.

The cows were treated with hormones by a single i.m.
injection between d 14 and 16 PP. All cows with r.p. in the
mentioned period were included in the experiment and
the cows without r.p. were assigned randomly. The cows
were at the age between 2.5 and 9 years (average 4.3 years).
Some cows were tied, while the others were in loose-
housing barns. The average lactation on the farm at the
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time of investigations (reduced to 305 days and 3.2% fat)
was 7 795 1 per cow. The farm was with some management
deficiencies (low stimulation and responsibility of work-
ers) and low level of hygiene. The cows were fed mainly
feed mixture, maize silage, lucerne hay and green lucerne.
The feed was of deficient quality and quantity and not
properly balanced. During the dry period, the cows were
on a straw-based diet. The conception rate was about
40%, with about 3.5 inseminations per conception. Such
a farm was selected intentionally to find out whether
these factors could be among the reasons for the lack of
hormonal influence found by some authors.

In all cows (7= 75) that had r.p., 24 hours after calving
placentas were removed manually if it was possible in an
easy manner. In other cases, the attempts were repeated
every two days. Beside that, “Geomycin F” oblates were
administered to the uterus every two days until the cows
recovered, with general therapy included according to
the one’s need. All the cows, no matter if they expelled
placentas or not, received 5 ml of “Hypophisan” (syn-
thetic oxytocin) i.m. within the first three days after calv-
ing. Rectal and vaginal examinations were carried out
between d 18 and 25 PP. In the cases of endomethritis,
cows were treated with antibiotics administered to the
uterus and in harder cases i.m., too. All experimental cows
were treated with high doses of AD,E vitamin solution.
The cows were gynaecologically examined every 20 days
until they re-established the ovarian function. Eight
cows with the ovaries out of function after d 45 PP were
excluded from the experiment. The cows in oestrus were
found according to vaginal and rectal diagnosis and their
typical behaviour. The cows with production under 5 000 1
of milk were not artificially inseminated before d 45, and
the cows with higher production of milk not before d 60
of PP period.

The parameters that were monitored to compare the
effects of buserelin and hCG on fertility of cows were as
follows:

- service period — time from calving to first insemination;
— CCI - calving-to-conception interval.

As a statistical method for determining the differences
between untreated, buserelin and hCG treated groups,
but with the same placenta status, single factor ANOVA
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(analysis of variance) — single factor was used. 7-test
was used for determining the differences between the
groups with or without r.p., but with the same treatment.
The calculation was done by means of statistical pro-
grammme SPSS (Nie et al., 1975).

RESULTS

Determining the first parameter —service period (Table 1,
Fig. 1), the results for 139 cows were obtained as eight
cows had ovaries out of function after d 45 PP. Further-
more, one cow was excluded because of arthritis and two
cows perished of sepsis and intoxication before the first
oestrus. Administration of buserelin or hCG to cows with
or without r.p. between d 14 and 16 PP did not cause any
significant shortening of service period in any of the ex-
perimental groups. However, it is to be pointed out that
the best results for cows without r.p. were obtained in
hCG treated group compared to untreated or buserelin
treated group (73.38 vs. 88.28 and 90.56 d, respectively).
The values obtained in the groups with r.p. were quite
similar. Neither did the status of cows without r.p. have
any influence on shortening the service period in cows
with the same treatment.

Table 1. Average service period in days in cows with different hor-
monal treatment and placenta status in PP period

Item Hormonal prophylactic g
=3
atatisitcal _ buserelin [ hCG | E
parameters n=25 n=25 | n=22 | @
g 7 88.28 90.56 | 73.38
.é - s 35.33 29.78 31.02
3 v 40.02 32.88 4227
'§ n=22 | n=22 | n=23
- x 91.05 87.00 | 92.82
+ s 32.42 3235 | 4952 | -
v 35.61 37.18 52.30
Significance - = i

80 4

60 4

40

20 4

Untreated Buserelin hCG

B Without r.p. B Withrp.
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Fig. 1. Differences between the groups according to
the service period in days in cows with different hor-
monal treatment and placenta status in PP period
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Determining the second parameter — CCI (Table 2,
Fig. 2), the results for 131 cows were obtained as another
8 cows, besides the mentioned 11 cows, had been exclud-
ed before they became pregnant. Five of them had been
excluded because of long of infertility, two of them be-
cause of problems with legs and one of them because of
low milk production at old age. The hormonal treatment
with buserelin or hCG did not have any influence on
shortening the time from calving to another conception
in the cows without r.p., but that time was also shortest
in untreated group (131.60 vs. 141.64 and 164.64 d, respec-
tively). In contrast with these cows, in the cows with r.p.
the worst results were obtained in untreated group, slight-
ly better results in hCG treated group and the best results
in buserelin treated group (224.55, 207.15 and 188.07 d,
respectively), but also without significant differences.
The cows with r.p. and with the same treatment, as ex-
pected, had significantly longer CCI than the cows with-
out r.p. However, because of the best results in untreated
group without r.p. and the worst results in untreated
group with r.p., the differences were most significant
between these groups (131.60 vs. 224.55 d, respectively,
P<0.001).

Table 2. Average calving-to-conception interval in days in cows
with different hormonal treatment and placenta status in PP period

DISCUSSION

The results from other authors that have been pub-
lished until now are rather contradictory. Contrary to our
investigation (it has to be considered that most cows
from other authors’ experiments did not have r.p.), admin-
istering 20 micrograms buserelin (Receptal) between d 10
and 12 PP, Bostedt et al. (1980) achieved the first oestrus
in dairy cows significantly earlier. Administering the
same quantity of buserelin in the same PP period, Mori et
al. (1988) managed to reduce the service period, but with
a lower level of significance (P < 0.1). Roberge et al.
(1992) administered microencapsulated luteinizing hor-
mone —releasing hormone analogue (LHRH) in early PP
period and so significantly reduced the service period.
Bell et al. (1983) obtained similar results with 100 micro-
grams of buserelin on d 14 PP. As hCG has rarely been
used as a hormonal prophylactic in PP, little is written
about its influence on cows’ fertility. Hajurka and Choma
(1998) induced ovulation in 50% of cows by treating them
with 25 and 50 micrograms of GnRH analogue (Ferring —
Léciva, Praha, Czech Republic)ond 12 and 13 PP.

The results that support our investigation results (the
lack of influence on reducing the service period), were
obtained by Leslie et al. (1984), who administered 200 mi-
crograms of buserelin between d 8 and 14 PP, Berger
(1986), who administered 1 000 micrograms of buserelin
ond 10 PP, Rudan (1990), who administered 500 micro-
grams of gonadorelin to cows with r.p. between d 10 and
15 PP, Zdunczyk and Zebracki (1986), who administered
20 micrograms of buserelin between d 10 and 12 PP and
Risco et al. (1994), who administéred 20 micrograms of
buserelin on d 12 PP to cows with dystocia, r.p. or both.

Contradictory results by other authors have been ob-
tained concerning the second parameter (CCI), too. Ad-
ministering GnRH in early PP period, Bostedt et al. (1980),
Mori et al. (1988) and Rudan (1990) achieved a signifi-
cantly shorter period from calving to another conception.
Contrary to that, administering GnRH in early PP period
did not reduce the number of days open in the mentioned
investigations of Leslie et al. (1984), Berger (1986),

Fig. 2. Differences between the groups according to

Item Hormonal prophylactic g
O
statistical ° - buserelin | hCG 'Fg':‘n
parameters n=23 n=23 | n=21 | @
Z b 131.60 | 141.64 | 164.64
e s 69.51 | 6044 | 8664 | -
B v 52.82 42.67 52.83
'§ n=22 | n=20 | n=22
~ =
x 224.35 188.07 207.15
+ s 86.00 87.42 70.58 -
v 38.30 46.49 34.07
Significance P<0001 | P<005 | P<0.1
250
200 ]
150 |
100 —1
50 - 1=
0 4 v .
Untreated Buserelin hCG

Without r.p. O With rp.
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the calving-to-conception interval in days in cows with
different hormonal treatment and placenta status in
PP period
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Zdunczyk and Zebracki (1986) and Risco et al. (1994),
which is in agreement with our results. Roberge ef al.
(1992), administering LHRH, did not obtain any benefi-
cial effects, either.

One of the factors that can have an influence on hor-
monal prophylaxis of cows’ fertility is the dosage and
proper time of administering hormones. Goehring et al.
(1999) found out that a dose of 20 micrograms (used in
our investigation) induces a more pronounced LH release
than 4, 8, 40 and 80 micrograms. Crowe et al. (1993) exam-
ined the ovaries daily by ultrasound to determine the time
of GnRH injection and ovulation. The ovulation was in-
duced in most cows that had received GnRH analogue
during the growing-plateau or declining phase of the first
PP dominant follicle. Investigating the optimal time to
induce ovulation in PP cows, Twagiramungu ez al. (1994)
found out that buserelin-induced ovulation is dependent
on progesterone concentrations at the time of treatment.
Furthermore, Deen et al. (1995), administering 20 micro-
grams of buserelin between d 15 and 20 and between d 30
and 35 PP, concluded that GnRH could induce ovarian
activity only when a responsive follicle was present in
the ovary. McDougall et al. (1995) found out that admin-
istration of 250 micrograms GnRH approximately 3 weeks
after calving (when the follicle checked by ultrasound is
over 10 mm large) to primiparous cows can induce ovula-
tion. According to the authors, a hypothalamic release
of GnRH, rather than pituitary or ovarian insufficiency,
appears to be the factor limiting resumption of cyclic
activity in primiparous cows. Even though ovulation can
be induced, it does not always lead to the resumption of
normal cyclicity. According to Smith and Wallace (1998),
early ovulation after calving is associated with reduced
pregnancy rates and prolonged days open period in mul-
tiparous but not in primiparous dairy cows.

From a critical point of view and after reviewing the
variations between studies, Heuwieser et al. (1990) say
that the routine use of GnRH or agonists during the PP
period cannot be supported. Investigating the influence
of gonadorelin (as a GnRH analogue) on fertility, Mijten
and De Kruif (1993) administered 25 micrograms of gona-
dorelin per cow ond 13, 14 and 15 PP to 335 cows. Hav-
ing found the lack of influence of gonadorelin on fertility,
they concluded that administration of gonadorelin in
early PP period is not always recommended, although
there are many publications with positive, as well as with
negative results. According to Thatcher et al. (1993), the
use of GnRH, with or without PGF (prostaglandins), as a
reproductive management programme in the early PP pe-
riod has not shown any clear improvement in subsequent
reproductive efficiency. Investigating the results of var-
ious treatments of bovine r.p. and their effects, Peters and
Laven (1996) say that the use of GnRH and prostaglan-
din in order to reduce the deleterious effect of .p. on fer-
tility has given inconsistent results. However, the most
recent investigation, carried out by Foote and Riek (1999),
rises some new questions. On a farm with good manage-
ment, feed and hygiene, the authors managed to signifi-
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cantly shorten the period to first service after calving (67
vs. 81 d) and CCI (87 vs. 121 d) in cows with slow cervical
and uterine involution treated with GnRH between d 13
and 14 PP, compared to untreated cows. Interesting is the
fact that the treatment of cows with normal uterine invo-
lution did not show any significant differences. The same
trend (better results in cows with 1.p.) was registered on
our experimental farm as well, but only for CCI (Fig. 2). It
seems that bad conditions on our, as well as on some
other experimental farms, which prolonged the service
period and CCI, were among of the greatest reasons for
failures of hormonal improvement of cow fertility. There-
fore, advancements must be based on a clear under-
standing of GnRH-induced physiological effects and
ability to take advantage of good management of the farm
unit. Achievement of optimum CCI of 85 to 115 days re-
quires concentrated management activities during the
first 90 days following calving. However, continuous gy-
naecological supervision of cows with problems in the
PP period combined with hormonal treatment was not
sufficient for improving cows’ fertility in our investiga-
tion. This is in agreement with Bosted and Maurer
(1990), who managed to improve cows’ fertility by admin-
istration of 20 micrograms of buserelin in cows under
continuous gynaecological supervision only in some
aspects (uterine involution, ovarian cyst incidence), but
the conception rates were the same. The cows on farms
with bad management are exposed to many stressors, that
according to Dobson and Smith (1995), can affect repro-
ductive functions via actions at the hypothalamus, as
well as impairing pituitary LH release induced by GnRH.
According to Szenci (1999), careful surveillance at calv-
ing, avoiding trauma and infection of the tract, selection
against families that encounter problems of maternal-foe-
tal disproportion and postnatal examination and treat-
ment have to be assured. Many of these parameters were
missing on the experimental farm, which resulted in ex-
tended days open period even in the cows without r.p.
(Table 2).

Furthermore, cows should be challenge-fed during ear-
ly lactation to minimise the negative energy balance.
According to the same author, it appears that cows with
significant negative energy balance suffer damage to the
developing population of follicles that we recruit for ovu-
lation 2 to 3 months later. The most favoured biologic
treatment to restore oestrous cycling after parturition is
the maintenance of good condition at calving and the
provision of a high-energy diet that does not produce
fatty liver in early lactation. According to Whitaker et al.
(1993), the median calving interval and the onset of cy-
clicity are shorter and conception rates are better for the
cows with a better energy status at seven and 14 days
after calving. In this trial, cows fed a silage-based diet
during the dry period had higher conception rates and
great luteinising hormone responses to buserelin than
cows fed a straw-based diet (the case on our experimen-
tal farm). The straw-fed cows lost more weight before
calving and had significantly higher non-esterified fatty
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acid levels. According to Gauthier and Mauleon (1983),
the maximal plasma LH concentrations recorded after
GnRH injection are highly correlated with the mean PP
daily weight gain. Evaluating the influence of negative
energy balance on the sensitivity of the pituitary for
GnRH, Bergmann et al. (1999) found out that the sensi-
tivity of the pituitary gland is not directly influenced by
negative energy balance, but the hypothalamus has the
inhibiting priority over the pituitary delaying PP cyclicity.

According to Schiele et al. (1994), the medical care of
the uterus with high doses of antibiotics combined with
the application of GnRH must be recognized as a good
supplement to the therapy of r.p. or other puerperal dis-
orders such as lochiometra, especially in regard to com-
patibility and high pregnancy rates. However, good
medical care of the experimental cows on our farm com-
bined with hormone prophylaxis and gynaecological su-
pervision PP was not sufficient for improvement of cows’
fertility as we could not change the conditions the cows
lived in.

CONCLUSION

Administration of 20 micrograms of buserelin or 15001i.j.
of hCG to dairy cows (Holstein-Friesian) with or without
retained placenta on the fixed days of post partum peri-
od (between d 14 and 16 PP) on a farm with management
deficiencies, low feed quality and low level of hygiene
did not have any beneficial effects on reducing service
the period or calving-to-conception interval. Therefore,
these prophylactics cannot be recommended in herds
with low fertility caused by these factors.
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THE EFFECT OF COPPER AND COBALT SUPPLEMENTATION
ON THE RUMEN CILIATE POPULATION IN SHEEP

VPLYV PRIDAVKU KOBALTU A MEDI NA POPULACIU
BACHOROVYCH CILIAT OVIEC

S. Kisidayova, P. Sviatko, 1. Zelefiak

Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

ABSTRACT: The effect of physiological doses of the sulfate form of copper (12 mg.kg"' DM), cobalt (2 mg.kg™ DM)
and cobalt + copper (2 + 12 mg.kg"' DM) in two different diets on the rumen ciliate protozoa of four Merino rams with
rumen cannula was investigated. The total number of ciliates, Entodinia spp., Trichostomatids (Dasytricha and Isotricha)
and large Entodiniomorphids (Polyplastron multivesiculatum and Ophryoscolex caudatus tricoronatus) was counted in the
rumen fluid 3 h after feeding the animals. The experiment lasted 30 days; 14 days presented the adaptation period after
changing the diet. The number of Entodinium spp. and thus the total number of ciliates significantly increased with diet A
(complete feed ration: meadow hay, feed mixture, corn, molasses, mineral supplement, treated beech sawdust) without
microelement supplementation. The population of Entodinium spp. was decreased by 69% with diet B (meadow hay and
barley meal). No significant effect of Co, Cu or Cu + Co supplementation on the growth of Entodinium spp. was ob-
served with diet A. Supplementation of Cu significantly decreased the number of Entodinium spp. by 45% with diet B.
The number of Trichostomatids was significantly decreased by 80% with diet A. It was probably due to feeding molas-
ses. After supplementation with Co their growth was significantly higher with diet A (control values were lower by
87%). No significant effect of Cu or Cu + Co supplementation on the growth of trichostomatids was observed with diet
A or diet B. Neither diet A nor diet B revealed any significant effect of Co, Cu or Cu + Co supplementation on the
growth of large Entodiniomorphids.

Keywords: microelements; cobalt; copper; rumen ciliate protozoa; sheep

ABSTRAKT: Bol sledovany vplyv tirovne prijmu mikroelementov medi, kobaltu a kombinécie medi a kobaltu v dvoch réz-
nych diétach na populaciu bachorovych prvokov — ciliat — u fistulovanych baranov plemena merino. Po rannom podani krmiva
sa aplikovala baranom cez fistulu do bachora med’ vo forme CuSO,.5 H,0 tak, aby vysledn4 hladina Cu v kfmnej dévke bola
12 mg.kg™"' DM, kobalt vo forme CoSO,.7 H,0 v mnoZstve, ktoré zabezpetilo jeho celkovy obsah v diéte 2 mg kg™ DM alebo
Cu + Co spolu. Kontrolna skupina nedostavala pridavok mikroelementov. Sledovany bol celkovy pocet ciliat, po&et entodi-
nii, trichostomatid (rody Dasytricha a Isotricha) a vel'kych entodiniomorfov (druhy Polyplastron multivesiculatum a Ophry-
oscolex caudatus tricoronatus). Odbery bachorovej tekutiny boli robené tri hodiny po nakimeni zvierat. Pri diéte B (la¢ne
seno a jaémenny 3rot) bol poéet entodinii a zéroveil celkovy poéet cilidt v kontrolnej skupine vyznamne zniZeny o 69 %
oproti diéte A (kompletné kfmna dévka: laéne seno, kimna zmes, kukurica, opracované bukové piliny a melasa). Doplnenie
medi pri diéte B vyznamne zniZovalo rast entodinii (o 45 %) a tym aj celkovy podet bachorovych cilit. Rast entodinii
nebol pri diéte A ovplyvneny doplnkom mikroelementov. Pocet trichostomatid v kontrolnej skupine pri diéte A bol vyzna-
mne zniZeny o 80 % oproti diéte B, &o bolo pravdepodobne spdsobené melasou. Po doplneni kobaltu bol rast trichostoma-
tid vyznamne vy3§i. Doplnok Cu a Cu + Co nemal vplyv na rast trichostomatid pri danych diétach. Rast velkych
entodiniomorfov nebol vyznamne ovplyvneny doplnkom mikroelementov ani pri jednej diéte.

KPidové slova: mikroelementy; kobalt; med’; bachorové ciliaty; ovca

INTRODUCTION mation of insoluble complexes and by accumulation in
the microorganisms (bacteria). The protozoon need can

In the rumen microelements are of endogenous and  be completed in part by the ingestion of these bacteria
food origin forming complexes with the organic and inor- ~ (Durand, Kawashima, 1980). It is assumed that rumen pro-
ganic anions. There is a low concentration of dissolved  tozoa need a larger amount of microelements for optimal
microelements in the supernatant or rumen fluid despite ~ growth and metabolism than bacteria (Durand, Kawashi-
the sufficient supply in food probably caused by the for-  ma, 1980). There are few studies that deal with the metab-

The study was supported by funds from the Grant Agency for Science of the Slovak Academy of Science (No. 2/702920).
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olism of microelements in the rumen ciliates themselves or
(and) in relation to both the host animal and the rumen en-
vironment.

The effect of copper and cobalt supplementation on the
digestibility of fibrous feed in sheep was investigated
(Zeletidk et al., 1992). In the present paper the authors
described the effect of the microelements on the rumen
ciliate population.

MATERIAL AND METHODS

Four adult rams (Merino breed) were fed diet A for
30 days and then diet B for 30 days with 14-day adapta-
tion period between these experimental treatments. The
complete feed ration (diet A) consisted of 510 g meadow
hay, 200 g commercial feed mixture for ewes (BAK), 200 g
ground corn, 120 g molasses and 90 g processed beech
sawdust. The beech sawdust was processed according
to the defibration method (Bucko et al., 1987). The con-
tent of cobalt was 1.7 mg.kg™' dry matter (DM) and that
of copper 10.0 mg.kg' DM of feed. Diet B consisted of
800 g meadow hay and 200 g ground barley. The content of
cobalt was 0.2 mg.kg ' DM and that of copper 9.5 mg.kg™!
DM. The animals were fed twice daily. Following morn-
ing feeding the microelement supplement was applied
through the rumen cannula. In the first animal copper (as
CuS0,.5 H,0) was supplemented so that its total intake
level was 12 mg.kg ™' dry matter of feed. In the second an-
imal cobalt (as CoSO,.7 H,0) was supplemented so that
its total intake level was 2 mg kg dry matter of feed. The
third animal was supplemented a mixture of Cu + Co. The
fourth animal was a control without microelement sup-
plementation. The doses of microelements used are the
recommended physiological doses (Kovalskij, 1964; Un-
derwood, 1977; Kaldy, 1980). The rumen fluid was sam-
pled in 2 day intervals during 14 days (6 samples per diet
per treatment). Rumen fluid was withdrawn through a
rumen cannula 3 hours after the morning feeding and
fixed with 8% formalin solution. The following fractions
of rumen ciliates were counted: Entodinium species,
Trichostomatids (Isotricha and Dasytricha), large Ento-
diniomorphids (Polyplastron multivesiculatum and

= Diet A

Ophryoscolex caudatus tricoronatus) and the total num-
ber of the rumen ciliates. The protozoa were counted ac-
cording to Coleman (1978). All data are presented as
means + standard error of the mean (SEM). The statisti-
cal analysis used was the one factor analysis of variance.
Differences between means were considered significant
at P<0.05 (*), P<0.01 (**) and P<0.001 (**¥).

RESULTS

The protozoan population of rams was of A type. Genus
composition was as follows: Entodinium spp., Da-
sytricha, Isotricha, Polyplastron, Ophryoscolex, Diplo-
plastron, Diplodinium and Enoploplastron.

A marked effect of the diets used on the rumen proto-
zoan population was observed (Figs. 1a, b). During feed-
ing the complete feed ration (diet A) the number of
Entodinia and thus the total number of rumen ciliates was
significantly higher (Fig. 1a). With diet B the number of
Entodinium spp. appeared to be decreased by 69%. On
the other hand with diet A the number of Dasytricha and
Isotricha was significantly lowered by 80% (Fig. 1b).
With diet B the population density of the large ciliates
tended to be lower but no significant difference was seen
in comparison to diet A (Fig. 1b).

Supplementation of diet A with cobalt resulted in the
significantly better growth of trichostomatid ciliates
(Fig. 2c). The control values were lower by 87%. No sig-
nificant differences were observed in the growth of Tri-
chostomatids following supplementation of diet A with
both Cu and Cu + Co. No significant changes in the Tri-
chostomatid population were observed after feeding the
diet B with any microelement supplementation.

Copper supplementation of diet B significantly decreased
the total number of ciliates and the Entodinium spp. pop-
ulation by 45% (Figs. 2a, b). Supplementation of the diet
with both Co and Cu + Co had no marked effect on the £n-
todinium spp. In diet A the supplementation of Cu, Co and
Cu + Co tended to decrease the Entodinium population;
however, the decrease was not significant (Fig. 2b).

Cu, Co and Cu + Co supplementation of both diet A
and diet B did not significantly affect the population of

a 150007 3 Diet A b

_ ] DietB [ DietB

E’ 1000+ N

kS E 10000 *kk

= -

:
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0- L | \ 0.j l I
Total number Entodinium spp. Trichostomatids Large Entodiniomorphids

Fig. 1a, b. Effect of different feed on the total lation, Entodinium spp., Trichostc ds and large Entodiniomorphids in sheep.
The control groups were compared. Diet A: mcadow hay feed mixture (BAK), ground corn, mol p d beech dust. Dict B:

meadow hay and ground barley. The values are means = SEM. Probability value is P < 0.001 (***)
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Probability value is P < 0.01 (**)

large ciliates (Ophryoscolex and Polyplastron); howev-
er, following microelement supplementation a decrease in
the growth of these ciliates could be observed (Fig. 2d).

DISCUSSION

The results of the experiment indicate a different need
for the tested microelements in different rumen ciliates.
The impact of microelements upon the ciliate population
density was also related to the initial ciliate density as
the result of feeding a certain type of feed. The mass of
Entodinium spp. and large Entodiniomorphids was in-
creased with diet A in contrast to the decreased mass of
Trichostomatids. Molasses could probably lead to a sig-
nificant decrease of the Trichostomatid population with
diet A (complete ration). Excess of soluble carbohydrates
impairs the metabolism of ciliates due to an overaccumu-
lation of storage polysaccharides resulting in the burst-
ing of the cells (Oxford, 1958; Quinn et al., 1962; Clarke,
Hungate, 1966; Williams, Harfoot, 1976; Van Hoven, Prins,
1977; Williams, 1979). The great increase in the Trichosto-
matid population following Co supplementation of diet A
can be explained as the restoration of the synchronisa-
tion of cell division with higher energy intake. As far as
we know this phenomenon has so far not been described.
In addition to other functions cobalt is a part of enzymes

CZECH J. ANIM. SCI., 45, 2000: 345-348

called “cobamids” which are essential during building
DNA of some bacteria (Harper, 1977). It can be speculat-
ed whether a higher intake of cobalt could balance its
possible lack during synthesizing trichostomatid DNA or
the DNA of some endosymbiotic organisms. Further
studies are needed to obtain evidence on the essentiali-
ty of cobalt for Trichostomatids. On the other hand, En-
todiniomorphids tend to decrease the population density
during cobalt supplementation. The low need for cobalt
in Entodiniomorphids was confirmed in vitro (KiSidayova,
1996) when the best growth of Entodinium caudatum
and Ophryoscolex caudatus tricoronatus occurred at
the dose of 0.006 mg.1"' of the medium. It was observed
that a cobalt concentration from 0.1 to 1.0 mg 1" and vita-
min B, concentration from 0.12 to 0.24 mg.1"' stimulated
the growth of Entodinium spp. (Bonhomme et al., 1982).
The latter authors assumed ciliates to need bacteria in
order to utilize the organic cobalt for growth. Mori and
Kandatsu (1975) suggested that the cobalt level of
0.2-0.7 mg kg, which is usual with common feeds, might
not be enough for the appropriate activity of microorgan-
isms in the rumen. The cellulose, beech sawdust and hay
digestibility in vitro increased after Co application in the
complete food ration — diet A (Zelenidk et al., 1992). The
latter results probably reflect the bacterial activity of ru-
men liquor since the number of Entodiniomorphids was
decreased in this treatment.
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The effect of copper on rumen Entodiniomorphids de-
pended on the type of diet and therefore on the popula-
tion density of the protozoan fraction under study. The
mass of the Entodinium spp. was decreased with diet B
and copper supplementation revealed toxic effects on
these protozoa with this diet. This tendency was also
apparent in the large ciliate fraction. The effect of copper
on Trichostomatids was inconsistent. The relationship
between copper, rumen ciliates and host health was in-
vestigated in several studies (Ivan et al., 1986; Ivan,
1989). It was observed that after a certain diet and when
copper intake was 10—-14 mg kg ' DM of feed defaunated
sheep were affected by copper toxicity showing copper
accumulation in the liver. It was postulated that ciliate
protozoa increase the production of sulfide in the rumen
through the metabolism of sulfur-containing amino ac-
ids, resulting in more Cu being bound to the sulfide (Ivan
etal., 1986). On the basis of our results it can be assumed
that this buffer role of rumen ciliates in the copper me-
tabolism will also depend on their mass in the rumen. This
is in agreement with the decrease of cellulose and beech
sawdust digestibility with diet B after copper application
(Zelenak et al., 1992).

No synergistic effect of Cu + Co supplementation on
the rumen ciliate population was observed. The relation-
ship of Cu + Co supplementation seemed to be antago-
nistic which was probably caused by the inorganic form
of microelement supplement.

As can be concluded from the results the rumen cili-
ates revealed a different need for microelements. In con-
trast to the Trichostomatids Entodiniomorphids examined
had a low need for cobalt. Cobalt seems to play an impor-
tant role in the metabolism of Trichostomatids. The ef-
fect of copper depended on the mass of ciliates, and had
no stimulatory effect on the implicated intake level.
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PASSAGE AND INTERACTIONS OF LARGE PLASTIC
PARTICLES APPLIED INTO LACTATING COWS

PASAZ A INTERAKCE VELKYCH PLASTIKOVYCH CASTIC
APLIKOVANYCH LAKTUJICIM DOJNICIM

J. T¥indcty!, M. Sustala!, P. DoleZal?

! Research Institute of Animal Nutrition, s. r. 0., Pohorelice, Czech Republic
2 Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Two trials were performed on two lactating cows. In the first trial the diet consisted of 5.4 kg maize silage,
3.7 kg lucerne hay and 5.3 kg mixture (in DM), the mean milk yield was 17.09 kg. Plastic particles of 6, 8, 10 and 12 mm
were used, 50 particles of each size. In the second trial with similar diet the mean milk yield was 22.12 kg, only particles
6 and 10 mm (768 and 172 pieces, respectively) were applied separately or together. The specific gravity of particles,
which were applied orally, was 1.25 + 0.05 g/cm? The aim was to determine the recovery and retention time of individual
particles, in the second trial the interaction of 6 and 10 mm particles was also evaluated. Mean cumulative faecal recovery
of 6, 8, 10 and 12 mm particles in the first trial was: 98.7, 98.7, 96.0 and 82.7%, total mean retention time was 39.7,
41.4, 44.5 and 58.4 hours, respectively. In the second trial the highest interaction between 6 and 10 mm particles was
found when 28 hours had elapsed after application, when the cumulative faecal recovery was 60.3 and 54.8%, respectively.

Keywords: cow; passage; plastic particle; recovery

ABSTRAKT: Byly provedeny dva pokusy na laktujicich dojnicich. V prvnim pokusu obsahovala krmna davka 5,4 kg ku-
kufi¢éné silaze, 3,7 kg vojtéskového sena a 5,3 kg smési (v susin€), priméma denni uZitkovost dojnic byla 17,09 kg mléka.
Byly pouzity plastikové ¢astice 6, 8, 10 a 12 mm, 50 kusi kazdé velikosti. Ve druhém pokusu s podobnou krmnou davkou
byla mléénd uZitkovost 22,12 kg a byly pouZity jen astice 6 a 10 mm (768 a 172 kusi), které byly aplikovany bud’
oddélené, nebo spolecné. Specifickd hmotnost Eastic aplikovanych oralné byla 1,25 + 0,05 g/cm®. Cilem bylo stanovit na-
vratnost a retenéni ¢as jednotlivych &astic, ve druhém pokusu byla také hodnocena interakce 6mm a 10mm ¢&astic. Primérna
kumulativni navratnost ve vykalech u &astic 6, 8, 10 a 12 mm v prvnim pokusu byla 98,7, 98,7, 96,0 a 82,7 %, celkovy
primémy retenéni ¢as byl 39,7, 41,4, 44,5 a 58,4 hodin. Ve druhém pokusu byla nalezena nejvétsi interakce mezi 6mm
a 10mm ¢asticemi 28 hodin po aplikaci, kdy byla zji§téna névratnost ve vykalech 60,3 % a 54,8 %.

Klitovi slova: dojnice; pasaz; plastikové ¢astice; navratnost

INTRODUCTION ideal specific gravity range of 1.2—1.3 g/cm® was derived

for plastic particles in this study.

The passage of particles through the digestive tract of
cattle depends in part on their specific gravity. The opti-
mum density for maximum passage of plastic particles
was established by King and Moore (1957). Their trials
with steers showed that the highest rate of particle pas-
sage was achieved when the particle density was about
1.2 g/cm?. Campling and Freer (1962) found out that the
lowest ruminal mean retention time was achieved when
the specific particle gravity was 1.1-1.2 g/cm?. Stetter
Neel ez al. (1995) reported that the ruminal passage rate
of 1 and 3 mm inert particles increased on average from
0.68 to 5.79%/h when their specific gravity increased from
0.9 to 1.32 g/cm?®. From the above-mentioned values the

Larger particles pass generally more slowly through the
digestive tract of cattle. Also the recovery values pre-
sented in literature are with these partlicles lower. In a trial
with dry cows Campling and Freer (1962) related the size
of particles 3.2, 4.0 and 4.8 mm directly to the total tract
mean retention time (TMRT) values (80, 86 and 91 h, re-
spectively). In the trial of Prigge et al. (1990), when cy-
lindrical nylon particles of 1, 3 and 5 mm length were
placed in the rumen of steers, the ruminal retention time
was 17.4, 20.7 and 61.36 h, respectively. Ehle and Stern
(1986) introduced 3.2, 6.4 and 12.7 mm spheres to the ru-
men of heifers and they achieved the recovery values
78.2,79.5 and 68.8%, respectively.

Research was supported by the Grant Agency of the Czech Republic (Project No 523/99/1539).
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Published values of trials with the mutual influencing
(interactions) of feed particles in the digestive tract did
not give any consistent results. Owens and Goetsch
(1986) found out that an increase in the proportion of
long roughage in the diet increased the rate of small par-
ticle passage. In agreement with this finding Poore ez al.
(1990) mentioned a decrease in the hay and straw pas-
sage rate when the concentrate mixture level in the diet
of steers increased from 60% to 90%. According to Willie
et al. (1990) an increase in the proportion of roughage in
the diet exponentially reduced the retention time of corn
residues in the rumen-reticulum. On the contrary, Grant
(1997) found that an increase of coarse forage in diet with
soybean hulls caused an increase of their ruminal reten-
tion time.

The interactions between plastic particles during their
passage through the digestive tract of cattle were ob-
served in our previous work (Tfinacty et al., 1999a). In
this article the hypothesis with the working name ”rake
effect” was mentioned. This hypothesis says that when
a larger amount of similar particles is applied into the
animal (cow), the particles can be mutually influenced. On
the basis of this hypothesis the following question was
asked. Can the particles with the higher passage rate
(generally smaller particles) accelerate the slower parti-
cles (larger particles) and vice versa? Passage of parti-
cles and their interactions mentioned above are related
to the nylon capsule method in the presented article
(Ttinécty et al., 1999b). This method uses capsules made
of nylon cloth, filled with feed samples and orally insert-
ed into the cow. The size of capsules is 10 mm and there
is a question if the capsules can be larger. For this pur-
pose the plastic particles of various sizes were tested in
the first trial as a model. The interactions of particles in
the digestive tract are simulated in the second trial in this
article, where the plastic particles 6 and 10 mm in size were
used. When the conclusions were made, the fact was
respected that the nylon capsules and plastic particles
can have different fysiological responses.

MATERIAL AND METHODS
Animals

The passage of plastic particles was tested in two tri-
als. In the first trial two lactating crossbred cows were
used (Czech Pied > 75% x Black Friesian <25%). Live-
weight of the lactating cows at beginning of the first trial
was 593 and 665 kg. The diet (in DM) consisted of 5.4 kg
of maize silage (with 272 g/kg DM), 3.7 kg of lucerne hay
and 5.3 kg of mixture (25% maize meal, 23% soybean meal,
17% oat meal, 12% wheat meal, 12% lucerne meal, 8%
wheat bran, 2.5% dicalcium phosphate and 0.5% sodium
chloride). The diet was calculated according to the per-
formance of the cows (Czech Standard CSN 467070),
components of the ration were fed separately. The diet
was fed twice daily, at 5.00 a.m. and 3.00 p.m. Mean daily
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consumption of nutrients during the first trial was 14.4 kg
of DM, 2.44 kg of crude protein and 2.61 kg of crude fibre
with small or no refusals (0.08 and 0 kg per day). The mean
milk yield was 17.6 (s.e. 0.18) and 16.6 kg (s.e. 0.14), re-
spectively.

In the second trial the liveweight of the lactating cows
was 582 and 556 kg and the cows were of the same breed.
The animals were fed the same diet as in the first trial,
only the maize silage (with 284 g/lkg DM) in diet was in-
creased to 6.8 kg. The mean daily consumption being
15.8 kg of DM, 2.47 kg of crude protein and 2.76 kg of
crude fibre. Small refusals were found (0.34 and 0.04 kg).
The mean milk yield was 21.7 (s.e. 0.15) and 22.6 kg (s.e.
0.31), respectively.

Plastic particles

Cylinder-shaped plastic particles were used. They
were made of polypropylene with limestone as the filler
(Chirana, Brno). The specific gravity of the particles was
1.25+0.05 g/cm’. The particles were applied orally as a
paper bolus using the “balling gun” device (Corio, 1976)
at 8.00 a.m.. Each application and cow had its own parti-
cle colour.

In the first trial 6 x 6,8 x 8, 10 x 10 and 12 x 12 mm cy-
lindrical particles were used. Fifty particles of each size
(200 pieces together) were applied into each cow at a time.
The particles were applied three times in three periods.
One period took 14 days, in each of them excrements were
collected for 166 hours (7 days minus 2 hours) into pans
which were changed in regular intervals (faecal collection
intervals). The faecal collection interval was 22 hours on
the first day, and 24 hours on the following days.

In the second trial 6 X 6 and 10 x 10 mm cylindrical par-
ticles were only used. The number of particles applied
into the cows was given by the capacity of the three pa-
per boluses used for the application (200 ml total). The
second trial consisted of three periods, each of them di-
vided into three time sections, with the particles applied
as follows: In the first section 768 pieces of 6 mm parti-
cles were applied into cow A and 172 pieces of 10 mm
particles into cow B. In the second section the amounts
applied into cow A and cow B were interchanged. Mean
weight of 768 pieces of plastic particles was 162.69 g (s.e.
0.048; n = 6), mean weight of 172 pieces of particles was
162.48 g (s.e. 0.053; n = 6). In the third section identical
amounts of 384 pieces of the 6 mm particles (i.e. one half
of 768) and 86 pieces of the 10 mm particles (i.e. one half
of 172) were applied into both A and B cows. Mean
weight of 384 + 86 pieces of particles was 162.33 g (s.e.
0.485; n=6). The faecal collection intervals were 6 hours
during the first two days (except the first faecal collec-
tion interval after application, which was 10 hours) and
24 hours during the following days. The intervals be-
tween individual applications of particles were 7 days.

Excrements were rinsed in running water on a 4 mm
screen. The regurgitated particles were collected by the
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24-h service from near the forelegs of the animals. The
particles damaged (marked) by the teeth were found in
faeces. The results were evaluated using multifactor anal-
ysis of variance (Statgraphic ver. 7.0) by the following
model:

y"kl=p' +T5+Sj+ck+Pl+Eijk|

y

where: YIJH — dependent variable

p - overall mean

T, - effect of time after application (i = 1-7 in trial 1;
i=1-14 in trial 2)

S. - effect of size of particles in trial 1, (j = 1-4) and
the effect of size and particle combination (parti-
cles 6, 6 (+10), 10, 10 (+6)) in trial 2 (j = 1-4)

G - effect of cow (k= 1-2)
P, — effect of period (/ = 1-3)
E i residual

TMRT was calculated according to Thielemans et al.
(1978) by means of the following formula:

TMRT =2 (Q, . ¢ . dtYZ (@, . df)

where: TMRT - total tract mean retention time

9, — quantity of particles in faeces collected during
the faccal collection interval
t - time interval elapsed after particles application
dr — faecal collection interval
RESULTS AND DISCUSSION
Trial 1

Mean cumulative recovery (particles found in faeces),
regurgitation, total recovery (particles found in faeces +
regurgitated particles) and TMRT are presented in Table 1.
Low recovery (less than 4%) was found with all particles
within 22 hours after application. The highest proportion
of particles was excreted between 22 and 46 hours after

application. The amount of 6, 8 and 10 mm particles ex-
creted during this time was higher (P < 0.05) than that of
excreted 12 mm particles (43.7%). After 166 hours the
cumulative recovery of 6, 8 and 10 mm particles reached
the values in the range of 96.0-98.7%, while the recovery
of the 12 mm particles was 82.7% (P <0.05).

The lower recovery of the 12 mm particles is related to
their higher regurgitation values (15.0%; P <0.05). Small-
er particles were regurgitated at the rate of less than 3.7%.
Regurgitation of spheres of 12.7 mm size and 1.34 g/cm®
density was evaluated at trial with heifers by Ehle and
Stern (1986) with the resultant value of 15.5%. The men-
tioned result is almost identical to our value (15.0%).

The total recovery (recovery in faeces + regurgitation)
varied between 97.7 and 99.7%. The chosen specific grav-
ity of 1.2—1.3 g/cm?, derived from trials performed by King
and Moore (1957), was probably the main reason of the
high values of this particular parameter in our trials.

TMRT was higher with larger particles; significant dif-
ferences (P <0.05) being observed between 12 mm parti-
cles (58.4 h) and the other sizes. This is in agreement with
the findings of Welch and Smith (1978), Prigge et al. (1993)
and Stetter Neel e al. (1995), who tested the effect of the
plastic particle size on their recovery as well as with
Mambrini and Peyraud (1997), who studied the effect of
feed particles.

Mean cumulative values of particles damaged by the
teeth (Table 2) show that a high proportion of particles was
damaged within 70 hours after application. After this time
only 12 mm particles showed an extensive damage, reach-
ing 19.7% after 166 hours from the application (P <0.05).

Trial 2

Particles of 6 and 10 mm sizes were applied either indi-
vidually or together (Table 3). As 6 mm particles general-

Table 1. Mean cumulative faecal recovery, regurgitation, total recovery? (%) and total mean retention time (h) of 6, 8, 10 and 12 mm

particles in trial 1

Time after Cumulative faecal recovery of plastic particles (%)
application (h) 6 mm (se) 8 mm (s.e) 10 mm (se) 12 mm (s.e)
22 37 (1.58) 33 (1.61) 27 (152) 23 (131)
46 813" (4.58) 79.0* (4.09) 70.0* (6.49) 4370 (7.80)
70 95.0* (235) 927* (3.00) 86.3" (3.40) 62.7° (10.50)
94 983" (131) 97.7* (0.80) 943" (0.80) 73.7° (10.28)
118 98.7* (0.99) 983" (0.61) 953" (0.42) 79.0° 9.62)
142 98.7* (0.99) 98.3* (0.61) 95.7* (0.61) 80.7° (8.76)
166 98.7* (0.99) 98.7% (0.67) 96.0* (0.73) 82.7° (831)
Reg (after 166 h)" 03* 0.33) 1.0* (0.68) 3.7* (0.80) 150° (6.88)
Total recovery? 99.0 = 99.7 = 99.7 - 97.7 Z
TMRT (h) 39.7* (1.27) 414" (1.88) 445*° (2.85) 58.4° (5.57)
'Reg (after 166 h) = regurgitation 166 h after application
2Total recovery = recovery 166 h after application (in facces) + regurgitation
The values in the same row marked with different letters differ significantly (P < 0.05)
CZECH J. ANIM. SCI., 45, 2000: 349-354 351



Table 2. Mean cumulative values of 6, 8, 10 and 12 mm particles damaged by teeth in trial 1

Time after Plastic particles damaged (%)
application (h) 6 mm (se.) 8 mm (se) 10 mm (s.e.) 12 mm (s.e)
22 0.3 (0.33) 0.0 (0.00) 0.7 (0.42) 0.7 0.42)
46 3.7 (1.58) 6.0 (1.15) 7.0 (2.86) 13 2.29)
70 53 (1.76) 7.3 (1.43) 9.0 (3.42) 10.3 (3.67)
94 5.3* (1.76) 1T (1.31) 9.7% (3.40) 14.0° (4.07)
118 53 (1.76) 8.0 (1.26) 10.7* (3.29) 17.3% (5.95)
142 5.3 (1.76) 8.0* (1.26) 10.7* (3.29) 18.0° (6.18)
166 53 (1.76) 8.0" (1.26) 10.7* 3.29) 19.7° (7.24)

The values in the same row marked with different letters differ significantly (P < 0.05)

Table 3. Mecan cumulative faecal recovery, regurgitation, total recovery? (%) and total mean retention time (h) of 6, 6 (+10), 10, and 10

(+6) mm particles in trial 2

Time after Cumulative faecal recovery of plastic particles (%)
application (h) 6 mm (se) | 6(+10)mm  (se) 10 mm (s 10+6)mm  (se)
16 2.8 092) 09 (0.40) 0.0 (0.00) 0.2 0.20)
22 18.8* 2.44) 18.5° (4.58) 10.6° (3.65) 9.3° (2.55)
28 60.3* (3.00) 54.8° 4.93) 396° 6.18) 40.1° (6.55)
34 80.4* (1.45) 78.3" (3.20) 66.2° (5.39) 70.0° (3.36)
40 91.7* 1.17) 89.2% (1.58) 81.0° 2.78) 84.3% (1.76)
46 94.4* (1.03) 92.6™ (0.96) 84.7° (2.80) 87.6 (2.05)
52 96.6 {0.76) 949 (138) 89.5 (2.45) 90.5 (2.70)
58 982 (0.38) 972 (0.36) 943 (1.46) 930 (2.24)
70 98.7 0.25) 99.1 (0.15) 96.8 0.90) 957 (147)
94 99.2 0.12) 99.4 ©021) 98.2 (0.56) 973 (0.78)
118 99.4 ©.11) 99.5 0.15) 98.7 (0.58) 98.1 0.72)
142 99.4 (0.06) 99.6 0.17) 98.7 (0.58) 98.3 0.72)
166 99.4 (0.06) 99.6 (0.17) 98.7 (0.58) 983 0.72)
Reg (after 166 h)' 0.02 0.02) 0.00 (0.00) 0.96 (0.68) 1.16 (0.74)
Total recovery® 99.4 - 99.6 - 99.7 - 99.5 -
TMRT () * 300° 0.78) 31.0* 097) 36.6° (1.94) 37.0° (332)

'Reg (after166h) = regurgitation 166 h after application

2Total recovery = recovery 166 h after application (in faeces) + regurgitation

The values in the same row marked with different small letters (a, b, c) differ significantly (P < 0.05)

The values in the same row marked with different small underlined letters (a, b) differ significantly (P < 0.10)
The values in the same row marked with different capital letters (A, B) differ significantly (P < 0.1)

ly pass more quickly than the larger 10 mm particles (re-
sults of the first trial in this work, Campling and Freer,
1962; Welch and Smith, 1978; Prigge et al., 1990), one
could expect that they would be slowed down by 10 mm
particles. The highest difference was found 28 hours af-
ter application, when the recovery of 6 and 6 (+10) mm
particles was 60.3 and 54.8%, respectively (P <0.11). The
difference in this case was 5.5%. The differences found
later than in 28 hours after application were smaller and
the recoveries found 166 h after application were almost
identical (99.4 vs. 99.6%).

Similar results were obtained when 10 mm particles were
applied either individually or together with 6 mm parti-
cles. It was expected that the 6 mm particles could accel-
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erate the passage of 10 mm particles. The highest differ-
ence but not significant was found 34 hours after appli-
cation (3.8% units), when the recovery values were 66.2
and 70.0%, respectively (P > 0.05). After 34 hours the
differences decreased, becoming negligible 70 h after
application (96.8 vs. 95.7 h).

Like in the first trial regurgitation of 10 mm particles was
slightly higher (0.96%) than that of 6 mm particles (0.02%).
With TMRT values significant differences (P <0.10) were
only found between smaller [6, 6 (+10)] and larger [10, 10
(+6)] particles. Also in this trial high total recovery value
was obtained (99.4-99.7%), which confirmed suitability
of the particular (1.2-1.3 g/cm?®) specific gravity of the
plastic particles used here.
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Table 4. Mean cumulative values of 6, 6 (+10), 10, and 10 (+6) mm particles damaged by the teeth in trial 2

Time after Plastic particles damaged (%)
application (h) 6 mm (s.e) 6 (+10) mm (s.e.) 10 mm (sie) 10 (+6) mm (se)
16 0.02 0.02) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
22 0.52 (0.14) 0.58 0.23) 0.58 (0.36) 0.78 (0.58)
28 2.80 0.73) 1.77 (0.42) 3.28 (0.76) 2.72 (1.81)
34 4.42 1.10) 2.55 (0.41) 6.37 (1.42) 5.43 (2.35)
40 523 (1.35) 3.18 (0.44) 8.18 (1.66) 6.97 3.07)
46 5.63 (1.56) 3.43 0.47) 8.77 (1.92) 7.37 (3.29)
52 5.85 (1.58) 3.57 (0.54) 9.37 (1.83) 7.75 (3.64)
58 6.03 (1.63) 3.82 (0.45) 10.32 (1.68) 8.35 (3.51)
70 6.17* (1.63) 3.92* (0.45) 10.42° (1.68) 8.92% (3.47)
94 6.25" (1.63) 3.98 0.42) 11.00° (1.86) 9.30" (3.50)
118 6.32% (L.67) 3.98* 0.42) 11.10° (1.89) 9.70* (3.47)
142 6.32% (1.67) 3.98* (0.42) 11.10° (1.89) 9.70* (3.47)
166 6.33® (1.68) 4.03* (0.40) 11.10° (1.89) 9.70™ (3.47)

The values in the same row marked with different letters differ significantly (P < 0.05)

Mean cumulative amounts of particles damaged by the
teeth are presented in Table 4. 10 mm particles had higher
values of this parameter, significant differences (P <0.05)
being only found later than in 70 hours after application
between 6 (+10) and 10 mm particles (166 hours after ap-
plication the values were 4.03 vs. 11.10%), which is in
agreement with the slower passage of 10 mm particles and
the higher values of their regurgitation.

Interactions between particles during their passage
through the digestive tract have been discussed in the
literature mainly in relation to the various ratios of con-
centrate to forage in the diet. The results obtained in this
type of trials depend on many different factors, e.g. for-
age quality (Poore et al., 1990), stratification (Owens and
Goetsch, 1986), ruminal mat consistency (Grant, 1997),
specific gravity, particle mastication (Luginbuhl et al.,
1994). As it has been shown, interactions between parti-
cles in the digestive tract are not a simple phenomenon.
The process of mutual slowing down and acceleration of
particle passage has not been sufficiently studied yet
and we can suppose that the plastic particles with the
larger difference between their size could give more clear
results.

CONCLUSIONS

According to the results obtained in the first trial it can
be assumed that the 12 mm plastic particles (and proba-
bly also nylon capsules) are too large for optimum pas-
sage through the digestive tract of lactating cows (higher
recovery and TMRT values). The question asked at the
beginning of this article if the particles with the higher
passage rate (generally smaller particles) can accelerate
the slower particles (larger particles) and vice versa, was
partly answered 28 hours after application, the recovery
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of 6 mm particles applied individually was higher in this
case (60.3%) than with the 6 mm particles applied togeth-
er with 10 mm particles (54.8%; P < 0.11). It can be de-
duced that interactions between the nylon capsules and
feed particles can be expected, further research in this
area is needed.
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EFEKTiVNA DEGRADOVATEENOST N-LATOK A ZMENY
V SPEKTRE AMINOKYSELIN PO INKUBACII ZRNIN
A MLYNSKYCH KRMIiV V BACHORE

EFFECTIVE PROTEIN DEGRADABILITY AND CHANGES
IN AMINO ACID SPECTRUM AFTER INCUBATION OF GRAINS
AND MILL FEEDS IN RUMEN

Z. Ceresiiakova, A. Sommer, M. Chrenkovd, M. Polatikov4, P. Dolefova, V. Kralova

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: An in sacco method was used in three bulls to determine effective protein degradability and amino acid decre-
ase after incubation of barley, corn, oats, wheat, wheat feeding meal, wheat and rye bran in the rumen. Dietary amino acid
N content ranged from 12.6 to 21.9 g/kg dry matter; it was 60.8—-87.6% of the total N content. The highest proportion of
nonessential amino acids in grains was determined in Glu, of essential amino acids in Leu, and also in Lys in wheat bran.
Except corn, effective degradability of proteins in other feeds was high at k£ = 0.06, amounting to about 80%. Differences
between the types of feeds were significant (P < 0.01). Degradation rate of protein ranged from 0.064 per hour for corn to
0.176 per hour for rye bran. Similar decreases in proteins and total amino acids were determined in feed residues after 16-hour
incubation. There were differences between the amino acids and between the feeds. Decreases in corn amino acids were
from 47 to 80.6% while decreases in all amino acids in other feeds were higher than 80%, up to 96.9% in rye bran Glu.
Following the incubation, the amino acid spectrum showed great changes in comparison with that of original feed. His and
Glu proportions in grains largely decreased, the same applies to Arg and Pro in bran. Lys proportion increased except in
barley and corn. Small changes were observed in the proportions of amino acids with branched chain and Met.

Keywords: cereals; mill feeds; crude protein; amino acids; degradability in sacco

ABSTRAKT: Efektivnu degradovatelnost N-latok a iibytok aminokyselin po inkubacii jaémeiia, kukurice, ovsa, psenice,
pieniénej kimnej miky, pSeniénych a raZznych otrab v bachore sme stanovili metédou in sacco na troch bykoch. V krmi-
vach bol obsah dusika aminokyselin 12,6 aZ 21,9 g/kg susiny, &o je 60,8 aZ 87,6 % z celkového obsahu dusiku. V zminach
z neesencialnych aminokyselin najvy3sie zastipenie mala Glu a z esencialnych Leu, v pSeniénych otrubach aj Lys. S vy-
nimkou kukurice bola u ostatnych krmiv efektivna degradovatel'nost’ N-latok pri k = 0,06 vysoka, okolo 80 %. Rozdiely
medzi krmivami boli vyznamné (P < 0,01). Rychlostné kon3tanta degradicie N-litok sa pohybovala od 0,064.h' pre kuku-
ricu do 0,176.h' pre raZné otruby. Po 16hodinovej inkubacii sme vo zvysku krmiv stanovili podobny ubytok N-latok
a celkovych aminokyselin. Rozdiely boli medzi jednotlivymi aminokyselinami a tieZ medzi krmivami. V kukurici sa pohy-
boval ibytok aminokyselin od 47 do 80,6 %, v ostatnych krmivach bol Gibytok vietkych aminokyselin vy$si ako 80 %, Glu
v raznych otrubach aZ 96,9 %. Po inkubiécii sme vo zvySkoch krmiv zaznamenali velké zmeny v spektre aminokyselin
oproti pdvodnému krmivu. Vyrazne sa zniZil v zrnindch podiel His a Glu, v otrubach aj Arg a Pro. Okrem jaémeiia a kukurice
sme zistili zvySenie podielu Lys. Malé zmeny boli v zastpeni aminokyselin s rozvetvenym retazcom a Met.

Krudové slova: zminy; mlynské krmiva; N-latky; aminokyseliny; degradovatelnost in sacco

16)%0)))

Zrniny a mlynské krmiva st déleZitymi zloZkami kfm-
nych zmesi pre hovidzi dobytok. I ked’ sii oznalované
ako glycidové krmivé a st hlavne nositel'mi energie, nie
je zanedbatel'ny ich podiel na zdsobovani zvierat dusikom.
Z pohl'adu hodnotenia kvality N-latok v jadrovych krmi-
véch je najmi pre vysokoprodukéné zvierat doleZitd mie-
ra degradovatel'nosti N-latok a mnoZstvo aminokyselin,
ktoré sa dostant do tenkého ¢reva z pévodného krmiva.

CZECH J. ANIM. SCI,, 45, 2000: 355-360

Efektivna degradovatelnost’ N-latok zmin sa pohybu-
je od 74 do 92 % (Zebrowska et al., 1997). Podstatne niz-
ie hodnoty boli stanovené pre kukuricu (41 %) pri
rychlosti pasaZe 0,06.h' (Fahmy ez al., 1991; Susmel et al.,
1994), resp. 33 % pri rychlosti pasaZze 0,08.h™' (Madsen
a Hvelplund, 1985).

Vplyv bachorovej fermenticie na aminokyselinovy
profil nedegradovanych bielkovin krmiv nie je dostato¢-
ne znamy. Van Straalen et al. (1997) zistili vel'ké rozdiely
v ibytku jednotlivych aminokyselin v bachore v z4vis-
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losti od krmiva, podobne i Susmel ez al. (1989) a Erasmus
et al. (1994). Messman et al. (1992) viak nepozorovali
Ziadny efekt.

Ciel'om naSej préace bolo stanovit’ v zmindch a mlyn-
skych krmivach efektivnu degradovatelnost’ N-latok
a vplyv 16hodinovej inkubécie v bachore na spektrum
aminokyselin v nedegradovanom zvysku krmiv.

MATERIAL AMETODY

Pokusy in sacco sme urobili na troch bykoch &iernostra-
katého plemena (priemerna Z. h. 350 kg) s vel'’kymi bacho-
rovymi fistulami (priemer 100 mm). Zvierat4 sme kfmili
zachovnou kimnou davkou zloZenou z lucernového
sena, kukuri¢nej sildZe a obilného $rotu (pSenica : jaémeti,
1:1). Objemové krmiva tvorilili 70 % susiny kfmnej davky.

Degradovatel'nost’ N-l4tok a spektrum aminokyselin
v nedegradovanom zvysku sme stanovili v tychto krmi-
vach: pSenica, jaémei, ovos, kukurica, p§eniéna kimna
muka, pSeni¢né a raZné otruby. Krmiva sme pomleli
v kladivkovom mlyne so sitom s otvormi o priemere 3 mm,
inkubovali (cca 5 g krmiva/vrecko) vo vreckich z Uhe-
lonu 130T s otvormi o vel'kosti 42 pm. Vreck4 mali roz-
mery 9 x 15 cm a doby inkub4cie boli 3, 6,9, 16 a 24 hodin.
Pre kazdé krmivo, zviera a inkubaciu sme pouZili tri vrec-
ka (n=9). Sii¢asne sme urobili aj nultd inkubéciu, pri kto-
rej sme pred pranim v cykle 3 x5 min bez odstred’ovania
vreckd namo¢ili na 10 min do vody teplej 37 °C, aby sme
zistili straty pranim. Po vybrati z bachora sme vrecka
vyprali v automatickej pracke v cykle bez odstred’ovania
(3 x 5 min), susili 24 hodin pri 60 °C, véZili a spojili zvysky
pre kazdé krmivo a inkubéciu.

V pévodnych krmivich sme stanovili obsah N-latok
(N x 6,25), hrubej vldkniny, popola a §krobu (Vynos MP
1492/1997) a vo zvySkoch po kaZdej inkubécii obsah su-
§iny a N-latok. Aminokyselinové zloZenie krmiv a ne-
degradovanych lyofilizovanych zvyskov po 16hodinovej
inkubécii sme stanovili na AAA 400 (INGOS Praha) po
hydrolyze 6M HCI. Cystin a metionin sme stanovili po
oxid4cii ako kyselinu cysteovii a metioninsulfén.

Ubytok N-latok po kaZdej inkubécii a aminokyselin po
16hodinove;j inkubécii sme vypoditali z rozdielu medzi

obsahom v krmivéch a v nedegradovanych zvyskoch.
Na vypocet efektivnej degradovatelnosti sme pouZili rov-
nice odporudené autormi @rskov a McDonald (1979)
a McDonald (1981) so zohl'adnenim strat pranim.

Rozdiely ubytku N-latok po 16hodinovej inkubAcii
a efektivnej degradovatel'nosti N-latok medzi krmivami
sme vyhodnotili jednofaktorovou analyzou rozptylu
a pomocou f-testu.

VYSLEDKY

Obsah Zivin v pokusnych krmivéch je uvedeny v tab. 1.
Vigsie rozdiely medzi krmivami st v obsahu vldkniny
(s najvy38im obsahom v ovse 142,8 g kg™ susiny) a v ob-
sahu 8krobu. Skrob mé4 najvy38ie zastipenie v kukurici
a najniZfie v pSeniénych otrubich. Obsah celkového
dusika v krmivach sa pohybuje od 16 do 28,8 g.kg ' susi-
ny a obsah dusika aminokyselin od 12,6 do 21,9 g.kg'
susiny, ¢o predstavuje 60,8 az 87,6 %, pricom podiel du-
sika esencidlnych aminokyselin (NEAK) na celkovom ob-
sahu dusika dosahuje maximalne 45,6 % v kukurici,
potom nasleduje jaémeii 43,2 % a najniZsi je v ovse, len
30,4 %.

Z jednotlivych esencidlnych aminokyselin v 100 g su-
$iny krmiva (tab. 2) je najviac zastipeny Leu, najméa
v kukurici a v pSeni¢nych otrubach, kde je najviaci Lys.
NajniZsie koncentracie sme stanovili pre Tyr, His a Met.
Z neesencialnych aminokyselin je najviac zastipena Glu,
ktorej koncentracia v pSenici je az 4,1 g.107? g susiny (o
je 30 % z celkového obsahu AK), nasleduje Pro a Asp.

V tab. 3 uvadzame charakteristiky degradovatel'nosti
N-léatok, z ktorych je zaujimava pomerne vysoka rychlost-
né konStanta degradacie u vietkych krmiv okrem kukuri-
ce. Rychlostna konStanta degradacie N-latok kukurice je
takmer dva- aZ trikrat niZz$ia ako u ostatnych nami testo-
vanych krmiv. Medzi jednotlivymi krmivami su vel'ké
rozdiely v hodnotich pre rychlo rozpustnu frakciu a
(30,2-63,5 %), z &oho vyplyvaju aj hodnoty degradova-
tel'nej nerozpustnej frakcie b (62,1-26,1 %) a tiez efektiv-
na degradovatel'nost’ N-l4tok, ktorej hodnoty st medzi
krmivami $tatisticky vyznamne rozdielne (P < 0,05, resp.
P <0,001). NajniZ8iu hodnotu sme zistili pre kukuricu

Tab. 1. Obsah Zivin v zminich a mlynskych krmivich (g/kg sufiny) — Nutrient contents in grains and mill feeds (g/kg dry matter)

Krmiv4' Jatmeii? Kukurica® Ovos* Pienica’ PSenitna muka® PSeni¢né otruby’ Rané otruby*
Dusik’ 17,8 16,0 20,7 23,4 26,4 28,8 25,8
Vldknina'® 56,6 254 142,8 30,8 51,0 109,1 67,4
Skrob"! 559 701 449 690 472 266 314
OH 972 985 967 982 972 950 954
NAK 15,6 13,8 12,6 17,7 21,9 21,9 20,1
NeAK 7,7 73 63 75 10,7 10,8 9.8

OH = organicka hmota — organic matter, NAK = dusik celkovych aminokyselin — nitrogen of total amino acids, NeAK = dusik
esencidlnych aminokyselin — nitrogen of essential amino acids

Ifceds, Zbarley, 3corn, “oats, Swheat, Swheat meal, "wheat bran, ®ryc bran, ®nitrogen, '*fiber, !'starch
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Tab. 2. Obsah aminokyselin v pokusnych krmivach pred inkubiciou (g AK/100 g susiny) — Amino acid content in experimental feeds

before incubation (g AA/100 g dry matter)

AK (n=4) Jaémeit! Kukurica® Ovos® Plenica® Peni¥m4 mitka® | P¥eni¥né otruby® | RaZné otruby’
Thr 0,45 0,36 0,36 0,42 0,54 0,55 0,52
Val 0,63 0,46 0,46 0,63 0,72 0,82 0,78
Tle 0,68 0,35 0,31 0,47 0,52 0,58 0,48
Leu 1,06 1,23 0,65 0,93 1,04 1,10 0,97
Tyr 0,32 0,18 0,25 0,22 0,29 0,41 0,32
Phe 0,61 0,56 0,48 0,45 0,62 0.65 0,63
His 0,23 0,26 0,19 0,36 0,36 0,40 0,36
Lys 0,49 0,43 0,46 0,48 0,66 0,80 0,67
Arg 0,75 0,71 0,66 0,65 1,32 1,22 1,14
Met 0,22 0,21 0,18 0,26 0,29 nest.* 0,31
EAK 5.44 4,75 4,00 4,87 6,36 6,53 6,18
Asp 0,81 0,76 0,83 0,81 1,02 1,21 1,18
Ser 0,54 0,49 0,50 0,65 0,68 0,64 0,66
Glu 3,02 2,13 1,82 4,10 3,84 3,84 3,42
Pro 0,99 1,14 0,84 1,41 0,52 1,74 1,58
Gly 0,55 0,41 0,48 0,60 0,73 0,84 0,74
Ala 0,75 0,75 0,53 0,61 0,86 0,81 0,78
Cys 0,27 0,17 0,29 0,31 0,29 nest.? 0,36
NeAK 6,93 5,85 5,29 8,49 7,94 9,08 8,72

AK = aminokyseliny — amino acids, EAK = esenciilne aminokyseliny — essential amino acids, NeAK = neesencidlne aminokyseliny —

nonessential amino acids

Ibarley, 2corn, Joats, “wheat, Swheat meal, Swheat bran, "rye bran, 8 not evaluated

(63,4 %), hodnoty pre ostatné krmiva sa pohybovali od
77,6 do 84,8 %.

Ubytok N-l4tok jadrovych krmiv po 16 hodinach inku-
bacie bol pre obilniny vysoky (88-93 %), s vynimkou
kukurice (64 %). Rozdiely medzi kukuricou, resp. peni-
cou a ostatnymi krmivami boli vysoko vyznamné (P<0,01).
Degradicia celkovych aminokyselin bola podobné de-
gradacii N-latok (tab. 4). Zistili sme ale rozdiely medzi
jednotlivymi aminokyselinami a medzi krmivami. Najvig-
§ie rozdiely v ubytku medzi aminokyselinami sme zistili

v kukurici — od 80,6 % pre Arg po 47,0 % pre Tyr. Naj-
vys§ie straty sme zistili pre Glu v raznych otrubach
(96,9 %) a pre Pro v pSeni¢nych otrubéch (95,2 %). V prie-
mere boli straty neesencidlnych aminokyselin vyssie ako
straty aminokyselin esencialnych.

Ak porovnéme spektrum aminokyselin v pdvodnom kr-
mive so spektrom vo zvyskoch po inkubécii, m6Zeme kon-
Statovat’ vel'ké zmeny v ich zastipeni (tab. 5). V zrninach
sa vyrazne zniZil podiel His a Glu, v otrubich Arg a Pro.
Okrem jadmeiia a kukurice sa vyrazne zvysil v nedegra-

Tab. 3. Charakteristiky degradovatelnosti a efektivna degradovatelnost’ N-latok pokusnych krmiv inkubovanych v bachore (n = 9) -

Degradability characteristics and effective degradability of crude protein of rumen-incubated experimental feeds (n = 9)
1 7 o8 9 i 10 PSeni¢na P3eni¢né i 13
Parametre’ (%) Ja¢meit Kukurica Ovos P3enica mdka" otruby™? Razné otruby
Straty pranfm? a 373 369 67,0 442 59.7 49,9 46,7
Rychlo rozpustn4 frakcia® a” 30,2 24,7 63,5 376 514 46,5 36,5
Degradovatel'na frakcia® b 62,1 51,1 26,1 522 38,7 438 448
Rychlostnd kon3tanta
degradcie® ¢ (h") 0,117 0,064 0,117 0,141 0,120 0,159 0,176
Efektivna degradovatelnost® | 77,6 0,29 | 634+£0,40 | 84,8°+0,44 | 80,8+0,33 | 84,1°+047 81,7 £0,40 80,1 +0,58
Vysvetlivky — Explanatory notes: b = (a'+ b") — a (McDonald, 1981)

Hodnoty s rovnakym indexom si v§znamne rozdiclne pri P < 0,05; ostatné, bez indexu, si vyznamne rozdielne pri P < 0,001 - Values
with identical superscripts are significantly different at P < 0.05; the other values without superscripts are significantly different at

P < 0.001

Iparameters, 2washing loss, 3fast
8corn, %0ats, ®wheat, !'wheat meal, 2wheat bran, "*rye bran
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luble fraction, “degradable fraction, Sdegradability rate constant, Seffective degradability, barley,
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Tab. 4. Ubytok N-ldtok (¥ + s.d.) a jednotlivych aminokyselin po 16 h inkub4cie pokusngch krmiv v bachore (% z pévodného obsahu pied
inkubéciou) ~ Decreases in crude protein (¥ + s.d.) and amino acids after 16-hors incubation of experimental feeds in rumen (% of the initial

contennt before incubation)

AK' Jaémen* Kukurica® Ovos® P¥enica’ P¥eni¥mé mika® | P¥eniéné otruby® | RaZné otruby'®
N-lﬂlkyz 893*+1,13 64,6 £0,76 90,1**+ 1,25 935+1,34 91,0°+ 0,83 90,2+ 0,99 88,3+ 1,30
Suma AK* 884 64,7 92,9 91,3 93,2 89,6 940
Thr 89,2 60,2 89,5 89,9 91,9 857 92,0
Val 89,7 64,8 92,3 91,0 92,3 87,1 82,6

Ile 92,5 56,8 88.6 90.6 91,0 86,8 81,5
Leu 82,5 545 92,0 912 849 87,2 92,7
Tyr 89,5 47,0 92,5 88,8 92,9 89,5 94,1

Phe 88,7 54,0 92,6 90,0 91,0 88,0 93,7

His 90,0 72,4 938 93,2 93,0 90,4 944
Lys 90,0 75,0 88,7 88,7 90,0 85,9 929
Arg 88,5 80,6 93,2 88,0 94,2 89,2 95,0
Met 85,3 56,8 90,8 91,5 92,0 nest. 943
Asp 89,5 78,0 923 90,8 929 858 92,6

Ser 89,0 62,6 94,8 91,8 92,9 88,7 927
Glu 90,2 64,0 95,2 92,7 95,9 92,6 96,9

Pro 83,9 71,6 85,42 92,9 nest. 952 95,6
Gly 90,0 73,5 92,6 90,7 92,0 87,6 90.8

Ala 90,8 55,0 92,9 90,7 92,6 86,7 93,8
Cys 88,0 63,0 95,1 923 91,9 nest. 95,6

Hodnoty s rovnakymi indexami nie st medzi sebou vyznamne rozdielne, medzi ostatnymi sa rozdiely vyznamné (P < 0,01) - Dif-
ferences between the values with identical superscripts are not significant, differences between the other values are significant

(P < 0.01)

'amino acid, 2crude protein, >sum of amino acids, “barley, Scorn, Soats, "wheat, wheat meal, wheat bran, '’rye bran

dovanom zvysku podiel Lys. Po inkubécii v bachore sa
zvysil vo zvySkoch vetkych krmiv podiel Ile a okrem jag-
meiia a ovsa tiez Leu. Najmens$ie zmeny oproti pvodné-
mu zastupeniu v krmivach sme zaznamenali pre Met.

DISKUSIA

Profil stravitel'nych aminokyselin pritekajicich do ten-
kého éreva je dolezity faktor uréujuci uéinnost’ utilizacie
bielkovin prezivavcami. K dosiahnutiu ide4lnej bielkovi-
ny vstupujicej do dvanastnika je nevyhnutné vybilan-
covat’ aminokyselinové zloZenie mikrobialnych bielkovin
produkovanych v bachore s bielkovinami krmiva, ktoré
unikni degradacii v bachore (Boisen et al., 1998). Vzhl'a-
dom na vysoky podiel mikrobidlnych bielkovin neov-
plyvnia aminokyseliny krmiva zloZenie duodenalnych
bielkovin, ako uvadzaju Bergen et al. (1968). Vysledky
mnohych pokusov viak dokazuji, Ze v bachore nedegra-
dované bielkoviny krmiv st zdrojom doplnkovych ami-
nokyselin k mikrobidlnym bielkovindm. Velkost’ tohoto
prispevku suvisi s obsahom N-latok v krmive a ich de-
gradovatel'nost'ou v bachore.

Ceredlne krmiva nie st podl'a obsahu dusika zaradené
k vyznamnym zdrojom dusika a dusik aminokyselin
(NAK) sa podiel'a na jeho celkovom obsahu od 60,8 %
v ovse do 87,6 % v jaCmeni. Variabilnost podielu dusika
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esencidlnych aminokyselin na celkovom dusiku je v roz-
pati 30,4 aZ 45,6 %. Rozdiel medzi celkovym obsahom
dusika a NAK ¢iastoéne zdovodiiuji van Straalen et al.
(1997) nestanovenym tryptofanom a variabilnym obsa-
hom nebielkovinového dusika (nitratov, amoniakalneho
dusika, purinov, DNK a RNK). Erasmus et al. (1994)
v stibore 12 krmiv rastlinného a Zivo¢isneho povodu tieZ
nestanovili hodnotu podielu NAK na celkovom obsahu
dusika vy$Siu ako 95,3 % (v krvnej mucke) a 84,5 %
(v kukurici), ¢o je hodnota blizka nasej (86,2 %).

Ceredlne krmiva st intenzivne degradované, ¢oho d6-
kazom s hodnoty tibytku N-latok po 16 hodinach inkubé-
cie, vysoké rychlost’ degradécie, ako aj vy3Sie hodnoty
efektivnej degradovatel'nosti. Rozdiely v hodnotach efek-
tivnej degradovatel'nosti medzi jednotlivymi druhmi zr-
nin st dané réznym zastipenim bielkovinovych frakcii,
ktoré maji rozdielnu rozpustnost’ a tym aj pristupnost’
k degradécii bachorovou mikroflérou. Madsen a Hvel-
plund (1985) zistili pri rychlosti pasaZe 0,08.h' degrado-
vateI'nost’ N-latok jametia v rozpiti 60 az 74 %, kukurice
26 aZ 33 %, pSenice 60 aZ 64 % a pSeni¢nych otrib 62 az
64 %. Zebrowska et al. (1997) zistili rozdiely efektivnej
degradovatel'nosti aj medzi odrodami jaémefia a pSenice
a najvysSiu efektivnu degradovatelnost’ stanovili pre
ovos a najnizsiu pre kukuricu, podobne ako my.

Z charakteristik degradovatel'nosti vyplyva, Ze medzi
ceredlnymi krmivami nie st vel’ké rozdiely v rozsahu de-
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Tab. 5. Spektrum aminokyselin pokusnych krmiv pred inkubéciou (1) a po 16 h inkubécie v bachore (2) (g AK/100 g AK) — The amino acid spectrum of experimental feeds before incubation (1) and after

16-hour incubation in rumen (2) (g AA/100 g AA)

Krmivo' Jadmeit® Kukurica® Ovos* Pienica’ P¥eni¢n4 miika® Peni&né otruby’ Rané otruby*
n=4 1 2 I 2 1 2 1 2 1 2 1 2 1 2
EAK

Thr 3,7 37 34 36 35 52 31 38 33 46 35 6.1 35 50
Val 54 49 43 4,1 53 49 47 50 44 55 52 6.6 49 63
T 1.9 39 33 38 39 49 35 39 32 36 3,7 46 33 43
Leu 8.1 79 11,6 14,2 78 7.1 69 73 6,4 8,7 7,0 89 6,5 83
Tyr 26 2,5 1,7 24 18 2.6 1,6 22 18 3,1 26 29 21 22
Phe 53 52 53 6,6 38 49 34 4,0 38 42 42 52 42 46
His 2,2 17 24 1,8 30 16 2,7 22 2,1 25 2,6 27 24 23
Lys 47 41 40 26 40 71 3,6 45 4,0 52 51 76 45 56
Arg 6,4 62 6,7 35 5.4 6.2 49 638 8,1 94 7.8 34 77 6.5
Met 1,9 25 20 23 33 24 1,9 19 1.8 22 nest. nest.® 2,1 2,0
NeAK

Asp 6,7 6,4 7.2 64 6.8 8.8 6,1 6,5 6.2 95 7.8 11,1 7.9 103
Ser 45 45 46 47 54 36 438 47 42 56 41 5.1 44 55
Glu 27,1 223 20,1 19,5 343 12,0 30,7 26,4 23,6 12,2 24,6 182 230 122
Pro 8.4 12,0 10,8 6,5 9,1 169 10,6 8.8 155 58 11,1 6.4 10,6 82
Gly 43 42 39 28 50 49 45 49 45 7.7 54 78 50 80
Ala 45 52 7.1 8,6 sl bos2 47 50 52 7,0 52 59 53 6.1
Cys 2,5 24 1,6 1,6 2,6 1,9 23 2,1 1,8 3,0 nest.’ nest.’ 24 26

!feed, 2barley, corn, %oats, Swheat, Swheat meal, "wheat bran, ®rye bran, %not evaluated




gradacie v bachore a degradécii uniklo cca 10 % N-latok,
s vynimkou kukurice, kde nedegradovany podiel bol
25 %. Vysoky tibytok jednotlivych i celkovych aminoky-
selin po 16 hodinich inkub4cie poukazuje na nizky po-
diel aminokyselin pdvodného krmiva v tenkom éreve.
V zhode s mnohymi autormi (Erasmus et al.,1994; O’Mara
etal., 1997; Zebrowska et al., 1997; Van Straalen et al.,
1997) sme zistili rozdielne spektrum aminokyselin
v pévodnom krmive a vo zvySkoch po inkubdcii. Stano-
vili sme vyrazny pokles podielu Glu v $iestich zo sied-
mich krmiv, v kukurici len nepatrny, ¢o stanovili
v podobnych krmivach aj Zebrowska et al. (1997).
Erasmus et al. (1994) zaznamenali v kukurici vyznamne
niZ§i podiel Arg, podobne ako my. Vo zvyskoch jadmeiia,
kukurice, ovsa a p§enice sme stanovili aj niZ§ie zastipe-
nie His a v kukurici tieZ Lys, ktory je povaZovany za jed-
nu z limitujacich aminokyselin pre dojnice. Vy$si podiel
Lys a Arg v ostatnych krmivach je podla autorov van
Straalen et al. (1997) sposobeny kontaminéciou zvysku
krmiva bakteridlnymi bielkovinami, ktoré maju relativne
vysoky obsah tychto aminokyselin. D6kazom kontami-
nécie je podl'a autorov O’Mara et al. (1997) aj nizs{ Gby-
tok (%) tychto aminokyselin, ako je priemerné hodnota
ubytku celkovych aminokyselin.

Pomerne stabilné zastipenie v spektre aminokyselin
pred inkubéciou a po nej sme zistili pre sirne aminokyse-
liny a aminokyseliny s rozvetvenym ret'’azcom, ¢o zistili
mnohi autori aj v bielkovinovych krmivach (Erasmus ez
al., 1994; Cozzi et al., 1995; O’Mara et al., 1997). Tento
fakt vysvetl'uju vy$Sou rezistenciou uvedenych amino-
kyselin vo¢i bachorovej degradécii. Okrem jadmeiia sme
vo zvySkoch ostatnych krmiv zistili tieZ vySSie zastpe-
nie Tyr, Phe, Thr ako v povodnom krmive a Ala vo
zvyskoch vietkych krmiv.

Zastupenie jednotlivych aminokyselin pred inkuba-
ciou a po nej v bachore dokumentuji rozdiely v spektre
aminokyselin medzi pévodnym krmivom a ich zvy§kami,
ale aj rozdiely v ubytku jednotlivych aminokyselin medzi
krmivami. Z toho vyplyva, Ze z povodnej koncentracie
aminokyselin v krmivach je mozné predikovat’ mnozstva
aminokyselin vstupujucich do tenkého éreva len po
zohl'adneni procesu degradécie v bachore.
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VPLYV ROZDIELNEJ UROVNE VYZIVY NA PRODUKCIU
A ZLOZENIE MLIEKA BAHNIC

EFFECT OF DIFFERENT NUTRITION ON EWES’ MILK YIELD
AND ITS COMPONENTS

J. Kica, M. Margetin, J. Margetinova, D. Ochodnicky

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: A trial was conducted to determine the effect of different planes of nutrition on ewes’ milk yield and its
components during suckling by 62nd day of lactation and for the whole lactation. Bulk feed rations were identical in all
groups, amounts of feed mixture were different. The trial comprised 3 groups of ewes of Tsigai (C) breed and Improved
Wallachian (ZV) breed at a 1:1 ratio. Different planes of nutrition were found to influence milk yield and productivity per
kg of ewe’s metabolizable energy highly significantly (P < 0.001). The live weight of ewes did not decrease in any group
during the trial. The higher plane of nutrition in the first four weeks of lactation increased dry matter and fat content in
milk (P < 0.001). Experimental ewes with twins had higher milk yield by 20.1%. Group 1, which received 0.65 kg feed
mixture per head/day, had average milk yield of 91.35 1 milk by 62nd day of lactation, until lamb weaning, while group 2
receiving 0.5 kg feed mixture during the whole trial had average production of 90.53 1 milk. Group 3, which received
0.30 kg feed mixture at the beginning of lactation and 0.65 kg in the second half of lactation, showed the lowest milk yield
on average (71.74 1 only). The ewes of group 1, 2 and 3 produced on average 146.769 1, 141.783 | and 120.363 1 milk,
respectively, for the whole lactation. The low plane of nutrition in the first five weeks of lactation in group 3 ewes had
negative impacts on their efficiency even in 8 weeks after the plane of nutrition was normalized.

Keywords: ewe; nutrition effect; litter size; milk yield; milk composition

ABSTRAKT: V pokuse sme sledovali vplyv réznej Grovne vyZivy bahnic na produkciu a zloZenie mlieka pocas dojéenia
do 62. diia a za celi lakticiu. Davky objemovych krmiv boli vo vSetkych skupindch rovnaké, rozdielne boli mnoZstva
kfmnej zmesi. V pokuse boli zostavené 3 skupiny bahnic so zastipenim cigajského plemena (C) a zo3lPachtenej valasky
(ZV) v pomere 1 : 1. V pokuse sme zistili vysoko preukazny vplyv (P < 0,001) réznej Grovne vyZivy na mnoZstvo pro-
dukcie mlieka a na produkciu na kg metabolizovatelnej hmotnosti bahnice. V priebehu pokusu nedoslo k zniZeniu Zivej
hmotnosti bahnic v Ziadnej skupine. ZvySend trovefi vyZivy v prvych 4 tyZdiioch lakticie sa pozitivne prejavila v zvy3enf
obsahu suSiny a tuku v mlieku (P < 0,001). V pokuse sme zistili vy$$iu produkciu mlieka o 20,1 % u bahnic s dvoji¢kami.
Do 62 diia lakticie, do odstavu jahniat sme zistili v 1. skupine, ktord dostdvala prvych 5 tyZdiiov 0,65 kg kfimnej zmesi na
kus a deii, v priemere produkciu 91,35 | mlieka, v 2. skupine pri davke 0,5 kg kfmnej zmesi pocas celého pokusu bola
priemerna produkcia 90,53 1 mlieka. Pri skimovani 0,30 kg kimnej zmesi na zagiatku laktacie a 0,65 kg v druhej polovici
laktécie v 3. skupine bola v priemere najniZ$ia produkcia mlieka (len 71,47 1). Bahnice v 1. skupine vyprodukovali za celd
laktéciu v priemere 146,769 1, v 2. skupine 141,783 1 a v 3. skupine len 120,363 1 mlieka. Nizka troveil vyZivy prvych
5 tyzdiiov lakticie u bahnic v 3. skupine mala nepriaznivy vplyv na tZitkovost eite 8 tyZdiiov po jej vyrovnani.

KPidové slovi: bahnica; vplyv vyZivy; poetnost’ vrhu; produkcia mlieka; zloZenie mlicka

V literatire je pomerne dobre rozpracovana vyziva bah-
nic podas gravidity a problémy s tym stvisiace, ako na
to poukazuju Oddy a Holst (1991), Vaulich et al. (1991)
a Hall et al. (1992). Pri zabezpe&ovani vyZivy pocas gra-
vidity st rozpracované v podstate univerzalne zasady
pre vSetky mliekové aj mésové plemena oviec. ZloZitej-

UvoD

Pri Zitkovom zamerani chovu oviec na produkciu mlie-
ka a mésa ma velky vyznam produkcia mlieka, ked’Ze rast
jahniat v prvych 6 tyzdiioch je od nej silne zavisly. Jah-
nata sice za&inajh prijimat’ rastlinné krmiva skor uz od

druhého tyZdiia veku, ale ich prijem je nizky a neovplyv-
fiuje podstatne intenzitu rastu az do veku 5-6 tyZdiiov.
Z hl'adiska zabezpe&enia intenzivneho rastu jahniat do
odstavu je potom nutné venovat’' vel'k pozomost’ zvy-
Sovaniu produkcie mlieka bahnic prostrednictvom vybi-
lancovanej intenzivnej vyZivy.

CZECH J. ANIM. SCI, 45, 2000: 361-366

$ia situdcia je pri zabezpe&ovani zodpovedajtcej vyzivy
pri jednotlivych $pecializovanych plemenach po obah-
neni a podas laktacie. Pomerne vel'a prac je venovanych
produkcii mlieka v stvislosti s rastom jahniat pri maso-
vych plemenach oviec, ako na to poukazuju Doney
(1982), Martin et al. (1991), Rossi et al. (1991).
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V sti¢asnom obdobi pri zvySenom zéujme o produkciu
ov¢ieho mlieka moZno odakéavat' tendenciu predlZovat’
obdobie dojnej periédy a skracovat’ obdobie odchovu
jahniat tak, aby sa produkcia mlieka zvy3ila. V zahrani¢i
sa najcastejSie uskutociuje odstav jahniat v 30 diloch po
uliahnuti. Takto je to napr. pri franciizskom plemene la-
caune (Barill a Roussely, 1986), Spanielskom plemene latxa
(Maria a Gabina, 1992) a gréckom plemene chios (Mavro-
genis et al., 1988). V poslednych rokoch sa problematike
mliekovej uZitkovosti oviec zacala venovat’ vicsia pozor-
nost’ aj u nas, oho vysledkom si préce autorov Marge-
tin et al. (1990, 1991).

MATERIAL A METODA

Bahnice plemien cigéja a zo§l'achtena vala¥ka boli na
zéklade analogickych dvojic zaradené do troch skupin.
Bahnice v skupinich boli vyrovnané, o sa tyka pleme-
na, veku, GZitkovosti hmotnosti a poradia laktacie, ako to
uvéadzame v nasledujicom prehl'adu.

Skupina
Ukazovatel’
1 2 3
Celkovy pocet bahnic 30 31 32
z toho cigajské (C) 15 15 16
valagky (ZV) 15 16 16
Vybrané pre oxytocinovi
met6du (C : ZV - 1: 1) 10 12 10
Priemerny vek v rokoch 4,9 0,3 48 03 4,9 0,2
Hmotnost' (kg) 59,9 2,7 61,6 2,8 60,5 2,7
Poradie laktdcie 2,9 0,3 2802 2902
Produkcia trzného mlicka
62,0 2,4 63,528 62,8 2,5

v predchadzajicom roku (1)

Bahnenie pokusnych bahnic prebiehalo od 2. do
28. februdra a u bahnic oxytocinovej skupiny od 16. do

24. februdra. Kfmenie pokusnych bahnic vo vietkych sku-
pinéch bolo dvakrat denne so skupinovym navaZovanim
jednotlivych krmiv a odvaZovanim nevyZratych zvyskov.
Objemové &ast’ kimnej davky bola vo vietkych skupi-
néch rovnaké a pozostévala z kukuriénej silaZe, li¢neho
a lucernového sena, jaémennej slamy a kfmnej repy. Prie-
mermné krmné davky pocas pokusu uvadzame v tab. 1.
Celkové mnoZstvo skrmenej kimnej zmesi bolo v jed-
notlivych skupinich rovnaké, ale malo rozdielne éasové
rozloZenie do odstavu jahniat. Po odstave jahniat a pre-
chode na pastvu sa krmné zmesi bahniciam neskrmovali.
V prvej skupine bahnice dostéavali prvych 5 tyzdiiov vys-
$iu davku kfmnej zmesi a potom poloviénd, v tretej sku-
pine tomu bolo naopak. Druh4 skupina dostavala
v priebehu celého pokusu rovnaké mnoZstvo kimnej zme-
si. Zmes OV-0O5 DZ obsahovala v suSine 6,62 MJ NEL,
95 g PDI a 163 g N-latok. Hlavné pokusné obdobie trvalo
62 dni, do odstavu jahniat, kedy sme u vybranych bah-
nic z kaZdej skupiny zist'ovali produkciu mlieka po apli-
kécii oxytocinu metédou podl'a autora McCance (1959).
V prvej a tretej skupine sme produkciu zist'ovani touto
metodou vyhodnotili u 10 bahnic a v druhej skupine u 12
bahnic. Prvy odber bol urobeny 14. defi po obahneni
a d’al8ie v 14diiovych intervaloch. Po odstave jahniat
sme produkciu mlieka zist'ovali u vietkych pokusnych
bahnic. Zivii hmotnost’ bahnic sme zistovali pred bah-
nenim, po obahneni a kazdé dva tyZdne pri merani pro-
dukcie mlieka aZ do odstavu jahniat. Produkciu mlieka pre
lepSie vzajomné porovnanie sme prepo¢itali aj na meta-
bolizovatel'n hmotnost’ bahnic H*”* (hmotnost’ umoc-
nend exponentom 0,75). Pri spracovani vysledkov sme
pouzili analyzu rozptylu pri viacstupfiovom triedeni pre
nevyvézené pokusy, kde sme brali do iivahy faktory ple-
meno, uroveii vyZivy a velkost’ vrhu, pri sthmom hod-
noteni za celé sledované obdobie aj faktor kontrolného
odberu. V3etky efekty boli uvazované ako pevné a boli
testované F-testom. Vypocty boli vykonané pouzitim
programu STATGRAPHIC.

Tab. 1. Denné ddvky krmiv v jednotlivych obdobiach pokusu (kg) — Daily feed rations in the experimental periods (kg)

Obdobie' Skupina® Kukuirifii Kfmna repa’ Seoo’ onps Kpane
siléz' lucerna’ licne® | OV-05-DZ’|  slama
1 40 - 05 05 0.65 -
20.02.-04. 03. 2 40 - 05 05 0.50 -
3 40 - 05 05 030 -
1 15 0.78 05 05 0.65 04
05.03-26. 03. 3 15 078 05 05 050 0.4
3 15 078 05 05 030 04
1 - = 09 09 030 04
27.03-21.04. 2 ~ - 09 09 0.50 04
3 & - 09 09 0,65 04
1 133 037 057 0,57 049 037
Priemer za pokus® 2 133 037 057 057 0.50 037
3 133 037 0.57 0.57 0,46 037

Iperiod, 2average of the experiment, group, “com silage, *fodder beet, ®hay, ’alfalfa, *meadow, OV-05-DZ mixture, 'fodder straw
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Tab. 2. Primerna spotreba Zivin na bahnicu a defi v jednotlivych skupinich — Average nutrient consumption per ewe/day in the experimen-

tal groups

Obdobie do' Skupina® |  Susina* NEL PDI N-litky’ |  Vigknina® Ca P
(kg) M) (8 ® (8 8 (8

1 2,36 13,5 167 260 0,58 15 9

04.03 2 2,23 12,6 152 239 0,58 14 8
3 2,05 11,5 133 209 0,58 12 7

1 2,16 116 150 232 0,59 15 8

26.03. 2 2,03 10,7 135 210 0,65 14 7
2 1,85 9,6 116 181 0,66 12 6

1 1,87 8,8 124 192 0,63 16 7

21.04. 2 2,04 9.9 143 221 0,65 18 8
3 2,18 10,8 158 243 0,66 19 9

1 2,07 10,7 139 217 0,59 15 8

Priemer za pokus® 2 2,07 10,7 140 218 0,60 15 8
3 2,04 10,5 136 212 059 14 8

Iperiod by, 2average of experiment, group, *proteins, SN-compouds, Sfibre

VYSLEDKY A DISKUSIA

Kimne davky v priebehu pokusu uvéddzame v tab. 1,
spotrebu Zivin na kus a defi a na 1 liter vyprodukované-
ho mlieka v tab. 2. Spotreba objemovych krmiv bola v jed-
notlivych skupinach rovnaké a rozdielny prijem susiny
a zivin stvisel s rozdielnou spotrebou kimnej zmesi. Prie-
mernéd spotreba suSiny na bahnicu a defi za pokusné

obdobie bola takmer rovnakd — 2,07 kg v 1. a 2. skupine
a 2,04 kg v 3. skupine. Pri prepo&te na 100 kg Zivej hmot-
nosti prijimali bahnice 1. skupiny 4,14 kg susiny, 2. sku-
piny 3,90 kg a 3. skupiny 4,03 kg, ¢o je porovnatel'na
spotreba s vysledkami prac autorov Martin et al. (1991),
Rossi et al. (1991) a Stopka et al. (1996). Priemernu pro-
dukciu mlieka pri réznej Grovni vyZivy a jej vplyv na zlo-
Zenie mlieka bahnic uvddzame v tab. 3. Pri merani

Tab. 3. Vplyv rozdielnej irovne vyZivy na produkciu a zloZenie mlieka bahnic — The effect of different plane of nutrition on milk yield

and components in ewes

Hmotnost’ Produkcia® Obsah zloiek mlicka v 1 000 ml’

Ditum merania' | Skupina*| n bahnfc® nakusadeit’ | nalkg®H*™ | sufina' | tuk" bielkoviny'? | lakt6za'
(kg) (ml) (ml) (g) (g) () (g)
1 10 50,0 2168 1153 2050 | 99,1* 48,0 52,2
04. 03, 2 12 53,1 2048 104,1 2233 | 1140 47,2 53,2
(14. deii laktécie?) 3 10 50,5 1773 93,5 196,5° 90,4° 4438 52,3
F -test 0,78 2,798 1,06 7,863" | 631" 1,92 1,82
1 10 52,2 17112 88,1 186,1' 83,4' 46,6 47,1
17. 03. 2 12 559 1767 86,4 195,3 89,57 48,6 47,7
(27. deii laktécie) 3 10 50,5 1248% 65,9 173,7% | 70,0 47,8 46,9
F-test 1,107 7,567 0,26~ 5,474* 4,24* 0,607 1,03
1 10 52,9 1076 54,8 181,9 78,1 49,0 45,1
01. 04. 2 12 56,8 1126 54,4 198,8 90,4 54,8 45,6
(42. den laktécie) 3 10 51,5 866 45,6 190,1 85,6 50,7 448
F-test 1,78 2,723 1,707 2,683 1,73 3,26 0,13
1 10 51,4 950 49,5 181,4 718 48,0 46,6
16. 04, 2 12 55,0 901 446 185,9 80,5 49,9 46,4
(57. deii laktécie) 3 10 50,2 723 38,3 195,8 92,1 49,2 454
F-test 1,19 3,203 0,34 2,139 2,20 0,65 1,15
1 10 51,7 1476* 74,1 188,6* 84,6' 473* 418
Priemer do odstavu | 2 12 55,3 1 460° 71,9 200,0° 93,6' 50,1* 419
jahniat® 3 10 50,7 1153* 61,0 189,148 | 84,5' 48,1 474
F-test 1,14 13,73 0,56 7,78 | 478" 572" 1,65

Vyznamne rozdiclne priemery pre vietky tabulky: 1, 2,+, P < 0,05; a, b, ++, P < 0,01; A, B,+++, P < 0,001 — Significantly different
parameters for all tables: 1, 2, +, P < 0.05; a, b, ++, P < 0.01; A, B, +++, P < 0.001

ldate of measuring, 2day of lactation, average by lamb weaning, “group, Sewe weight, Sproduction, 7per head/day, ®per 1 kg, *content
of milk components per 1,000 ml, '°dry matter, !!fat, '?proteins, '*lactose
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Tab. 4. Vplyv pl na produk a zloZenie mlieka — The effect of breed on milk yield and components
Détum ; Hmotnost Produkcia’ __Obsah zloiek mlieka v 1000 mi”
odbern’ Plemeno’| n bahnic* nakusadei® | nalkg H” SuSina’ tuk bielkoviny" | lakt6za”
(kg) (ml) (m) [(3) ® @ (€3]
v 15 50,2 1833 96,5 213,1 1053 460 527
04. 03. c 17 52,5 2146 1092 206,0 99,0 455 526
F-test 078" 4025 1,06 0516 0395~ 009" 0,00
zv 15 522 1525 78,5 190,0 86,7 477 46,6
17.03 c 17 539 1642 82,3 181,9 76,9 418 479
F-test 1,107 0,746 026" 1,396 227 0,02° 6,01°
zv 15 52,6 1072 54,6 189,1 81,8 538 445
01. 04 c 17 552 991 49,1 1923 80,8 503 45,1
F-test 178 0,728 1,70 0,197 097 4,16 1147
zv 15 513 821 431 184,3 80,1 489 463
16.04 C 17 533 896 454 1904 86,1 492 46,0
F-test 1,19 0962 034 0,655 0,82 0,04 002"
o v 15 51,6 1313 677 194,1 88,5 49,1 415
doodstavu | C 17 538 1419 70,4 1926 87,5 482 479
jahnia? P-test 125 2,975 0,58 0.071° 0,03 1,58° 275

ldate of sampling, 2average by lamb weaning, 3breed, *ewe weight, Sproduction, ®per head/day, "per 1 kg, &

per 1,000 ml, °dry matter, 'fat, 'proteins, '2lactose

produkcie 14. deii po obahneni sme nezistili $tatisticky
vyznamné rozdiely medzi skupinami. Pri druhom merani
27. deii laktacie bola v 3. skupine produkcia v porovnani
s 1. skupinou preukazne niz§ia (P < 0,05) a vysoko preu-
kazne niz§ia (P <0,01) ako v 2. skupine. Pri meraniach 42.
a 57. deii laktacie sme opat’ v produkcii mlieka nezistili
Statisticky vyznamné rozdiely. Priememna denna produkcia
mlieka za 62 dni do odstavu jahniat bola najvys§ia v 1. sku-
pine (1 476 ml), potom v 2. skupine (1 460 ml) a najnizsia

t of milk c

P

v 3. skupine (1 152,7 ml). Rozdiely medzi produkciou mlie-
ka v 3. skupine a produkciou v 1. a 2. skupine boli vyso-
ko preukazné (P < 0,01). Za 62 dni laktacie do odstavu
jahniat vyprodukovali bahnice 1. skupiny 91,531 | mlie-
ka, 2. skupiny 90,532 1a 3. skupiny 71,467 1 mlieka. Roz-
dielna Grovei vyZivy sa prejavila vysoko preukazne este
pri prvom merani na pastve po 30 diioch po odstave medzi
3. skupinou a ostatnymi dvoma skupinami. Napriek tomu,
Ze sme nepozorovali zniZenie hmotnosti, na zaéiatku lak-

Tab. 5. Vplyv velkosti vrhu na produkciu a zloZenic mlieka bahnic potas dojécnia — The effect of litter size on milk yicld and components

in ewes during suckling

Sl e Hmotnost’ Produkcia® Obsah zloZiek mlicka v 1 000 mI®
merania’ | jahnial n bahnfc na kus a deit® na 1 kg’ H*” susina’ tuk'® | bielkoviny'' | lakt6za'
(kg) (ml) 3, (ml) (€3] (g) (g (g)
1 19 50,5 1842 972 2136 106,1 459 52,7
04. 03. 2 13 52,6 2230 114.2 203,0 95,9 45,5 526
F-test 078 532" 3,127 31T 311 0,07 0.10°
1 19 53,4 1414 71,85 1873 82,4 483 413
17. 03, 2 13 52,7 1840 9327 1834 80,1 47,0 472
F-test 0,24 11,0 14,17 03T 0,06 0,07 0.20°
1 19 53,8 981 49,6 188,8 82,7 51,5 45,6
01. 04. 2 13 54,3 1100 54,8 193,7 88,4 52,5 a7
F-test 0,02 1,85 1,86 04T 074" 0,64~ 6.35°
1 19 52,1 811 41,9 185.6 81,5 48,5 46,5
16. 04, 2 13 52,8 934 41,9 190,4 85.8 49,9 45,7
F-test 0,03 1,98 1,95 0,58 0,57 0,85 135
R 1 19 52,5 1262 63,7 193,0 88,2 48,6 48,0
doodstavu | 2 13 53,1 1526 76.9 192,6 87.6 487 413
jahniat® F-test 0,0 17,96 16,95 0,18 0,06 0,13 6,49*

!date of measuring, 2average by lamb weaning, 3lamb number, ‘ewe weight, Sproduction, Sper head/day, per 1 kg, Scontent of milk

components per 1,000 ml, °dry matter, !%fat, !'proteins, '?lactose
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VL Vplyv rozdiclnej trovne vyZivy prvych 62 dni po obahneni na d'alfiu produkciu mlicka. — The effect of different plane of nutrition in

the first 62 days after lambing on subsequent milk yield

Sibor bahnfc’
E:;:ER. Skupina® vietkych® s oxitocfnom’
n X N n x
30 683 45" 10 698 49*
2 31 633 47 12 664 51
28. 05.
3 32 467 41 10 608 43*
F-test 5972+ 3,654*
1 30 492 40 10 496 42
2 31 454 43 12 442 46
23. 06.
3 32 504 37 10 476 40
F-test 1,923 0,962"
1 30 397 35 10 351 38
2 31 368 34 12 349 37
04.08
3 32 385 31 10 354 33
F-test 0,409 0,220
1 30 219 30 10 190 27
2 31 208 24 12 193 25
25. 08.
3 32 245 25 10 195 26
F-test 0,952 0,235

!date of measuring, 228th May, 323rd June, “4th August, 525th August, ®group, ’sct of, %all ewes, %ewes with oxytocin

tacie doslo zrejme k vy&erpaniu Zivin v organizme bahnic
v 3. skupine, ktoré na zagiatku pastvy boli dopliiované
na tkor produkcie. Pri d’al'$ich meraniach bahnice tejto
skupiny uz v produkcii nezaostévali. Po odstave bahni-
ce v 1. skupine vyprodukovali v priemere do konca lak-
tacie 55,238 1 mlieka, v 2. skupine 51,251 1a v 3. skupine
48,896 1. Najvyssiu celkovii produkciu mlieka za laktaciu
sme zistili u bahnic 1. skupiny — 146,769 1. V 2. skupine
bola v priemere niZ$ia produkcia o 4,986 1 a najniZSia bola
v 3. skupine — len 120,363 1. Rozdiely v produkcii mlieka
medzi 1. a 3. skupinou 26,406 | a medzi 2. a 3. skupinou
21,42 1 boli vysoko preukazné (P <0,01).

Uroveii vyzivy v pokuse sa prejavila nielen na mnoz-
stve vyprodukovaného mlieka, ale aj na jeho zloZeni, pre-
dovsetkym pri prvych dvoch meraniach, t.j. prvé 4 tyZdne
laktécie. Statisticky vysoko preukazné rozdiely (P <0,01)
sme zistili pri prvom odbere v produkcii suSiny a tuku
v mlieku medzi prvymi dvoma skupinami a tret'ou, s naj-
niZ3ou spotrebou Zivin. Pri druhom kontrolnom merani
boli rozdiely medzi skupinami v uvedenych zlozkach pre-
ukazné (P <0,05). V tab. 4 prepogitavame produkciu mlie-
ka na kg metabolizovatel'nej hmotnosti. Ako vyplyva
z tabul’ky, bahnice 1. skupiny vyprodukovali na 1 kg
hmotnosti 74,13 ml mlieka, 2. skupiny 71,92 ml a 3. skupi-
ny vysoko preukazne menej (P <0,01)—len 61,01 ml mlie-
ka. V tab. 5 dokumentujeme vplyv vyZivy ako celku na
produkciu mlieka podl'a plemien. V priemernej denne;j
produkcii mlieka za celé obdobie do odstavu jahniat ne-
boli medzi bahnicami plemena C a ZV $tatisticky preukaz-
né rozdiely. Bahnice plemena C nadojili 1 419 ml mlieka
a bahnice ZV 1 313 ml. Najvag&si rozdiel bol pri prvom me-
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rani, kedy bahnice C nadojili v priemere 2 146 ml mlieka
a bahnice ZV preukazne menej —len 1 833 ml (P <0,05).
Pri prvom merani niektoré bahnice vyprodukovali okolo
2 500 ml denne a najlepsia bahnica plemena C az 2 880 ml
mlieka v priemere.

Na produkciu mlieka bahnic mé vyznamny vplyv aj
podetnost’ vrhu (tab. 5). V pokuse sme zistili vel'mi vyso-
ko preukazny (P < 0,001) vplyv velkosti vrhu bahnic na
produkciu mlieka pri vietkych irovniach vyZzivy. Bahni-
ce s jednym jahiiatom do odstavu vyprodukovali v prie-
mere denne 1 262 ml, bahnice s dvoji€¢kami 1 526 ml, o
predstavuje rozdiel 21,0 %. Obdobné vysledky pri sku-
mani vplyvu vel'kosti vrhu na produkciu mlieka zistili vo
svojich pracach aj Miku§ a Fl'ak (1985), Geenty (1979),
Louda a Doney (1976), Doney et al. (1978), Doney (1982),
Rhind et al. (1991) a Margetin et al. (1991), ktori uvadza-
jurozdiely od 15 do 40 %.

Zéverom moZno povedat’, Ze v pokuse sa ako najlepsia
ukézala 1. skupina s vy$Sou ddvkou kimnej zmesi prvych
5 tyzdiiov laktacie, potom 2. skupina, ktord dostévala rov-
naki ddvku kimnej zmesi poéas celého obdobia do odsta-
vu, a ako najmenej vhodné sa ukéazali nizke davky kfmnej
zmesi podas prvych 5 tyzdiiov laktacie v 3. skupine. Uro-
veii vyzivy mala vplyv nielen na produkciu mlieka, ktord
v prvych dvoch skupinich bola podobné a preukazne
vys§ia ako v tretej skupine, ale aj na zloZenie mlieka. Pri
prvych dvoch meraniach boli v obsahu suSiny a tuku
medzi prvymi dvoma skupinami a tret'ou skupinou 3tatis-
ticky preukazné alebo vysoko preukazné rozdiely.

Po zvyseni pridavku kimnej zmesi stipla produkcia
sudiny, tuku a bielkovin mlieka aj v 3. skupine. Vplyv
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vyZivy na zékladné zloZky mlieka koresponduje s vysled-
kami prac autorov Penning et al. (1988) a Cowan et al.
(1981). V pokuse sme nezistili vplyv velkosti vrhu na
zékladné zlozky mlieka. Vaé§i rozdiel v obsahu laktézy pri
jednom odbere bol pravdepodobne spdsobeny zdravot-
nym stavom vemena u bahnic s dvoji¢kami.
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KLASIFIKACIA STRUKTURY JATOCNEHO TELA BYKOV
A JALOVIC V SYSTEME EUROP

CLASSIFICATION OF CARCASS STRUCTURE OF BULLS
AND HEIFERS IN EUROP SYSTEM

J. Cuboii', V. NosaP 2, J. Mojto?, J. Huba? J. Chudy"

! Slovak Agriculture University, Nitra, Slovak Republic
2 Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Carcasses of 213 bulls and 70 heifers have been classified by EUROP system in this study. In the experiment
bull carcasses of Slovak Pied (35), Improved Slovak Pied (55), Slovak Pied x Red Holstein (31), Pinzgau (34), crosses by
Limousine (11), crosses by Blonde d’Aquitaine (10), crosses by Belgium Blue (26) and crosses by Piemontese (11) were
analysed. In the heifer category carcasses of Slovak Pied (17), Improved Slovak Pied (14), Holstein Friesian (10), Pinzgau
(12), crosses by Limousine (8) and crosses by Blonde d Aquitaine (9) were studied. Carcasses were classified to conforma-
tion (E, U, R, O, P) and fat (1, 2, 3, 4, 5) classes after slaughter. Significant differences were found between proportions of
meat in different conformation classes. The proportion of meat in heifer conformation was highest in E class 81.04% and
gradually fell (U = 78.31%, R = 76.60%, O = 75.18% and P = 74.07%). The same tendency was in the bull category.
Significant differences were found between proportions of separable fat in different fat classes, too. The proportion of
separable fat was lowest in the st class (bulls 2.78%, heifers 2.61%) and gradually increased. The highest content of
separable fat was in the 5th class (bulls 8.69%, heifers 11.99%). The proportion of kidney fat in carcass weight was analy-
sed as a possible complementary parameter for fat classification. The proportion of kidney fat in different fat classes was
of the same tendency as the separable fat, in bull category it was 1.11% in the Ist class and gradually increased to the 5th
class (4.74%). Differences in kidney fat proportions between fat classes were also significant.

Keywords: beef; carcass composition; bull; heifer; EUROP conformation; EUROP fat

ABSTRAKT: Ciel'om prace bolo zhodnotit' §truktaru jato&ného tela bykov a jalovic v jednotlivych triedach misitosti
(E, U, R, O, P) a pretu¢nenia (1, 2, 3, 4, 5) klasifikovanych systémom EUROP. V praci sme vyhodnotili byky plemien
slovenské strakaté (35), zolachtené slovenské strakaté (55), pinzgauské (34), kriZence slovenské strakaté x &ervenostraka-
té hol3tajnské (31), kriZzence s plemenom limousine (11), kriZence s plemenom blonde d'aquitaine (10), kriZence s plemenom
belgické modré (26) a kriZence s plemenom piemontese (11) a jato¢né tela jalovic tychto genotypov: slovenské strakaté
(17), zo3lachtené slovenské strakaté (14), hol3tajnsko-frizske (10), pinzgauské (12), kriZenky s plemenom limousine (8),
krizenky s plemenom blonde d’aquitaine (9). Do 30 minut po zabiti boli jatotné tela klasifikované a zaradené do tried
podl'a misitosti a pretuénenia. Technologickou rozrabkou sme zistili podiel tkaniv v jato&nom tele. Zistili sme Statisticky
preukazné rozdiely v podiele misa medzi triedami mésitosti u obidvoch kategérii. V kategérii jalovic bolo najviac misa
(81,04 %) v triede E a jeho podiel postupne klesal: U = 78,31 %, R = 76,60 %, O = 75,18 % a P = 74,07 %. Analyzou tried
pretuénenia sme zistili najniZ3i podiel oddelitelného loja v 1. triede u jalovic 2,61 %, u bykov 2,78 % a postupne sa zvy$oval
— v 5. triede u jalovic 11,99 % a u bykov 8,96 %. Pre posiudenie pretu¢nenia jatocného tela sme vyhodnotili aj podiel
obli¢kového loja z hmotnosti jato&ného tela. Podicl obli¢kového loja bol najniZsi v 1. triede (byky 1,11 %) a postupne sa
preukazne zvy3oval — v 2. triede na 2,07 %, v 3. triede na 2,56 %, v 4. triede na 3,23 % a v 5. triede na 4,74 %. Zhodna
tendencia bola aj v kategérii jalovic.

Kradové slova: hovidzi dobytok; Struktira jato¢ného tela; byk; jalovica; klasifikdcia EUROP

UvVoD

Snaha o objektivnej8ie hodnotenie jato&ného tela ho-
vidzieho dobytka viedla postupne k prijatiu jednotného
eurdpskeho klasifikaéného systému. Jednotny EUROP
systém klasifikdcie jato¢ného hovddzieho dobytka bol
v byvalej CSSR prepracovany v jeho zakladnej forme. To
znamend, Ze pozostava len zo zékladnych tried mésitosti
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vyjadrenych E, U, R, O, P a pretu¢nenia 1, 2, 3, 4, 5 bez
podtried. Jednotny EUROP systém klasifikdcie jato¢né-
ho hovidzieho dobytka je sice ete stdle zaloZeny na
subjektivnom posudzovani, ale cely rad presne defino-
vanych hodnotiacich znakov umoziiuje objektivnejsie
diferencovat rozdiely v osvaleni a pretu&neni jato&éného
tela. Kogel et al. (1995) vyjadrili EUROP &islami 5 aZ 1
a zistili priemerni hodnotu misnatosti bykov plemena
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fleckvieh 3,34, blonde d’aquitaine 3,97, charolaise 4,15
a limousine 3,97. Napriek skuto¢nosti, Ze v stiéasnosti
jalovice predstavujii pomerne maly podiel z jatoéného
hovidzieho dobytka, v budicnosti sa predpokladé zvy-
enie ich poétu hlavne zo stdd misového hovidzieho
dobytka. VSeobecne méZeme konstatovat,, Ze jalovice
maji oproti bykom niZ8iu GZitkovost’, ale ich miso je jem-
nejSie a chutnejsie (Lazarevi¢, 1988; Duregko et al., 1996;
Bozb et al., 1992; Gyorkos et al., 1995; Subrt, 1994).

V poslednom obdobi sa za¢inaju vyraznejsie vyuZivat’
hlavne eurdpske masové plemena. Krizenky po bykoch
misovych plemien ako aj jalovice masovych plemien si
vo viciej miere intenzivne vykrmované (Golda, PoniZil,
1997). Jalovice vykrmované do hmotnosti 400 aZ 450 kg
maji intenzitu rastu len o mélo niZ§iu ako byky a kvalita
ich mésa je vel'mi dobra. Pri vykrme do vy3Sich porazko-
vych hmotnosti viak uz doch4dza k neziadticemu ukla-
daniu tuku (Zahradkova, 1997).

Intenzita rastu je do znaénej miery ovplyvnena gene-
ticky. VysSie denné prirastky dosahujii zvieratd maso-
vych plemien s velkym telesnym rdmcom (charolaise,
chianino, ako so strednym, resp. malym telesnym rimcom
maine) anjous, limousine, hereford (Golda, PoniZil, 1997,
Vavri§inova et al., 1999). Intenzitu rastu okrem zistova-
nia hmotnosti méZeme sledovat’ aj nepriamo pomocou te-
lesnych mier. Huba ef al. (1997) na zédklade sledovania
telesnych mier zistili vysoku intenzitu rastu u jalovic ple-
mien slovenské strakaté a braunvieh.

Najvacsiu Cast’ jatoného hovidzieho dobytka pred-
stavuja byky. V porovnani s jalovicami maji vy$§iu in-
tenzitu rastu. Plemen4 simentélskeho pévodu chované
v CR a SR majii dobrti intenzitu rastu a kvalitu misa, ale
pre zlepSenie uZitkovosti a hlavne kvality méasa sa vyuZzi-
va (izitkové kriZenie s masovymi plemenami. Subrt ez al.
(1999) zistili najvysSiu intenzitu rastu u bykov-krizencov
¢eského strakatého dobytka s plemenom blonde d’aqui-
taine (1 150 g) a nepatrne niz§iu (1 139 g) u kriZzencov
s plemenom charolaise.

Struktiira jato&ného tela je vePmi zaujimavy ukazova-
tel’ hlavne z pohl'adu ekonomiky mésopriemyslu. Zast-
penie jednotlivych tkaniv v jato¢nom tele mé vztah
jednak ku genotypu, ale aj k vyZive a tieZ porazkovej
hmotnosti. Ponizil (1993) zistil, Ze kriZzence ¢iernostraka-
tého plemena s plemenom limousine mali vy$si podiel
masa (80,95 %) ako byky ¢iernostrakatého plemena
(79,13 %). Votiskova et al. (1998) uvadzaju vyssi podiel
masa (77,74 %) u krizencov Eeského strakatého plemena
s plemenom bloude d’aquitaine ako u kriZencov
s plemenom limousine (76,96 %). TaktieZ Nosal et al.
(1996) uvéadzajh priaznivy vplyv uZitkového kriZenia
s méasovymi plemenami. AvSak na rozdiel od predchadza-
jucich autorov zistili vy38i podiel misa (80,72 %)
u kriZzencov slovenského strakatého dobytka s plemenom
limousine oproti kriZencom s plemenom blonde d’aqui-
taine (79,39 %). Bartoii et al. (1998) uvadzaji u krizencov
po bykoch plemena belgické modré pri pordzkovej hmot-
nosti 580,9 kg podiel misa 82,2 % a si€asne nizky podiel
tuku v jato€nom tele 1,1 %. Porovnanim $truktiry jato&-
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ného tela bykov zistili Cuboii et al. (1996) takmer rovna-
ky podiel mdsa u zo8l'achteného slovenského strakaté-
ho a zo3lachteného pinzgauského plemena, aviak
v jatonom tele holStajnsko-frizskych bykov uvéadzaji
0 1,19 % menej misa.

Ciel'om préce bolo oklasifikovat’ masitost’ a pretu¢nenie
jatoénych tiel hovadzieho dobytka systémom EUROP
a néasledne technologickou rozrabkou stanovit’ podiel
tkaniv v jatonom tele.

MATERIAL AMETODA

Jato&ny hovidzi dobytok bol zabijany na experimen-
talnom bitinku VUZV v Nitre a vybranych bitéinkoch SR.
V zmysle novelizovanej STN 46 6120 ,,Jatoény hovadzi
dobytok", kompatibilnej s EUROP normou, sme oklasifi-
kovali 213 bykov a 70 jalovic. Pokusny sibor tvorilo
35 bykov slovenského strakatého plemena, 55 bykov zo-
§lachteného slovenského strakatého plemena, 31 kri-
Zencov plemien slovenské strakaté x &ervenostrakaté
holstajnsko-frizske, 11 kriZencov slovenského strakaté-
ho plemena s limousinskym plemenom, 10 kriZencov
slovenského strakatého dobytka s plemenom blonde
d’aquitaine, 34 bykov pinzgauského plemena, 26 krizen-
cov slovenského strakatého plemena s belgickym mod-
rym dobytkom a 11 kriZencov slovenského strakatého
plemena s plemenom piemontese. Pokusny subor 70 ja-
lovic tvorilo 17 jalovic slovenského strakatého dobytka,
14 jalovic zo¥l'achteného slovenského strakatého dobyt-
ka, 10 jalovic holStajnsko-frizskeho plemena, 8 kriZeniek
zosl'achteného slovenského strakatého s limousinskym
plemenom, 9 kriZeniek zo§l'achteného slovenského stra-
katého dobytka po bykoch plemena blonde d’aquitaine
a 12 jalovic pinzgauského plemena. Jato¢né telé jalovic
a bykov sme ihned’ po opracovani oklasifikovali triedami
masitosti E, U, R, O, P a triedami pretuénenia 1, 2, 3, 4, 5.
Za icelom analyzy Struktury jato¢ného tela v triedach E
a U sme do sledovania zaradili aj kriZzence po bykoch
masovych plemien.

Pri zabiti sme sledovali hmotnost’ jato¢ného tela v tep-
lom stave (do 30 minut po zabiti). Po 24hodinovom chla-
deni sme disekciou pravej jatoénej polovicky zistovali
podiel misa, kosti a oddelite'ného loja.

Ziskané udaje sme spracovali variaéno-§tatisticky po-
mocou programu STATGRAPHICS. Rozdiely medzi trie-
dami sme testovali F-testom a LSD-testom.

VYSLEDKY A DISKUSIA

Na zéklade analyzy pokusného siboru méZeme konjta-
tovat, Ze najlepSiu misitost’ mali kriZence po bykoch
misovych plemien. Ked’ sme triedy masitosti E, U,R, O,
P vyjadrili &islami 5, 4, 3, 2, 1, v kateg6rii bykov sme zistili
najvysiu priemernd misitost' u kriZzencov po bykoch
plemena limousine (4,36) a takmer rovnaka (4,30)
u kriZzencov po bykoch plemena blonde d’aquitaine.
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V triedach mésitosti E, P a v triedach pretu¢nenia 1, 5 bol
nizky po&et jato&nych tiel, aviak ziskané tidaje sme spra-
covali, aj ked’ ich vypovedna hodnota je len orienta&na.
V porovnani s na$imi vysledkami uvadzaji Kogel et al.
(1995) za EUROP triedu misitosti u kriZencov fleckvieh
x limousine a fleckvieh x blonde d’aquitaine zhodne 3,97.

Menej priaznivé osvalenie vyjadrené priemernou trie-
dou mésitosti mali kriZence po bykoch plemien belgické
modré (3,46) a piemontese (3,36) oproti bykom slovenské-
ho strakatého plemena (3,57). Hor3ie hodnotenie mésitos-
ti krizencov po bykoch plemien piemontese a belgické
modré by bolo moZné vysvetlit' skuto&nostou, Ze uve-
dené plemené dosahuji jatodni zrelost’ pri vy33ej poraz-
kovej hmotnosti.

Tuto skutognost’ potvrdzuju aj vysledky autorov Vav-
ridinova et al. (1999), ktori uvadzaju priaznivu truktiru
jatocného tela bykov plemena charolaise pri poraz-
kovej hmotnosti 690 kg.

V porovnani s na§imi vysledkami uvadzaja Pullar et al.
(1999) u kriZencov limousine x (hereford  friesian) niz-
3iu triedu mésitosti R, &o v &iselnom vyjadreni je trieda 3.

Na zaklade vysledkov klasifiké4cie sledovaného sibo-
ru bykov (tab. 1) sme zistili priemerni triedu 3,4, &o po-
ukazuje na priemerné zatriedenie medzi triedou U a R. Me-
nej priaznivé zaradenie (2,95) uvadzaju Kogel et al. (1995).
TaktieZ sme zistili priaznivejsie priemerné zatriedenie pre-
tu¢nenia 2,81 oproti vysledkom autorov Kogel et al.
(1995) 2,95. Na rozdiel od naSich vysledkov uvadzaji
Pullar ez al. (1999) u bykov kriZzencov (hereford x frizsky
dobytok) x limousine priemerni triedu misitosti R
a triedu pretu¢nenia 4L. Vysoké pretutnenie jato&ného
tela bykov v3ak siivisi s poZiadavkou anglického konzu-
menta na vy33i podiel intramuskularneho tuku. Naopak
Golda ez al. (1999) konstatuju, Ze vy3sia tvorba povrcho-
vého a medzisvalového tuku je neZiaduca, pretoZe pri
konecnej tprave je va&si odpad oddeliteIného tuku a pre
¢eského konzumenta sa stava takéto méso cenovo neza-
ujimavé. V kategorii jalovic (tab. 1) sme zistili, Ze poZia-

Tab. 1. Zastipenie jatoZnych tiel v jednotlivych triedach masitosti
a pretu¢nenia — Proportion of carcasses in conformation and fat
classes

sden Byky* Jalovice®
n % n %

E| 14 | 657 2 2.86
: U | 84 [3944 | 15 | 2143
;’;:gzmz R | 88 |4131 | 34 | 4857
o | 27 |1268 | 17 | 2428
P 0 0 2 2,86
1| 10 | a0 2 2,86
. 2 | 65 |3052 | 25 | 357
:r'e‘f;’: neniat 3 | 93 |4366 | 28 | 40,00
4 | a4 |2066 | 10 | 1429
5 1 0,47 5 7,14

'parameter, 2EUROP conformation, *EUROP fat, *bulls, *heifers

davkam triedy E misitosti vyhovovalo 2,86 % zvierat. Do
triedy U bolo zaradenych 21,43 %, R 48,57 %, O 24,28 %
a P 2,86 % jato&nych jalovic. Na rozdiel od nagich vysled-
kov Golda a Ponizil (1997) nezistili v triede E Ziadnu jalo-
vicua v triede U uvadzajii o 10,43 % menej jato&nych tiel.
Na rozdiel od uvedenych autorov sme viak zdmerne za
ucelom zistenia Struktiry jato¢ného tela v triedach E
a U misitosti vyhodnotili krizenky po bykoch mésovych
plemien z intenzivneho vykrmu. Pre uéely vyhodnotenia
priemerne;j triedy misitosti sme triedy E, U, R, O, P vyjad-
rili 5,4, 3, 2, 1. Priememna trieda mésitosti jato&nych jalo-
vic bola 2,95. Na zdklade analyzy tidajov v tab. 2 m6Zeme
kon3tatovat, Ze pri rozdeleni jato¢nych tiel jalovic podl'a
tried mésitosti sme nezistili preukazné rozdiely. V kateg6-
rii bykov vak v triede E mali jato&né teld najvy3siu hmot-
nost’ 322,60 kg a boli vysoko preukazne t'aziie ako
v triedach R (286,61 kg) a O (274,09 kg). U pretu¢nenia
(tab. 3) sme zistili, Ze so zvySujiicou sa triedou pretucne-

Tab. 2. Hmotnost' jatoného tela a podiel oblitkového loja podla tried masitosti — Carcass weight and kidney fat by conformation grading

Byky' Jalovice®
jatodné telo® oblizkovy loj’ jato&né telo® oblickovy loj’
Ukazovatel”
kg kg % kg kg %
x Si : 5 Sz x Sz X 8§ X Si x Sz
E 322,60 10,66 | 8,26 1,09 | 2,57 032 | 252,50 19,64 6,50 | 3,14 253 | 145
U | 311,25 6,65 | 832 0,72 | 2,66 0,21 | 224,85 7,42 8,05 | 114 3,58 | 053
:ﬂ:sti‘ R 286,61 7,03 | 8,56 076 | 2,88 0,22 | 216,56 5,07 11,04 | 0,76 497 | 035
O | 274,09 8,51 | 8,01 092 | 2,86 0,27 | 232,12 6,94 12,44 | 1,07 451 | 049
P - - 221,00 19,64 8,05 | 3,14 296 | 145
E:R"” U:R*
Vyznamnost E: 0" = = - u:o" .
rozdielov’ U:R"™
u:0o"
- nepreukazny rozdiel — no significant difference; *P < 0.05; **P < 0.01
'parameter, *EUROP conformation, *significance of differences, ‘bulls, *heifers, ‘carcass weight, ’kidney fat
369
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Tab. 3. Hmotnost' jato¥ného tela a podiel oblitkového loja podra tried pretunenia — Carcass weight and kidney fat by fat grading

Byky" Jalovice®
jato&né telo® oblitkovy loj’ jatogné telo® oblitkovy loj’
Ukazovatel”
kg kg % kg kg %
X Sz X Sg X Sz b4 Sz x Sz X Sz
1 | 27591 | 952 | 29 | 1,03 | 111 | 030 |22500 2045 | 700 | 238 | 272 0,82
2 | 299,61 | 3,87 | 621 | 042 | 207 | 0,12 |22068| 578 | 826 | 067 | 2,99 0,23
orestnenia? | 330737 | 384 | 783 | 041 | 256 | 012 |2410| s46 | 9% | 063 | 422 | o2
4 | 31191 | 498 | 999 | 054 | 323 | 0,16 |21670 | 9,14 | 1410 | 106 | 6,61 0,36
5 | 29838 | 0,00 1446 | 0,00 | 4,74 | 0,00 | 22020 | 12,93 | 20,08 1,5 | 9,17 0,52
1:2%, 1:3% 19281234 1:2% I24% 1:4"
1:4%2.4% 1;4%, 1 5% 1:3% 1:8% 1357
2:3M 2. gt 1:4% 2:4% 253+
Vyznamnost 2557 34" 1:5% _ 28t 2:4"
rozdielov’ 2:3% 3:4% 3555
2:4" 3:4%
2:5%
347

- nepreukazny rozdiel — no significant difference; *P < 0.05; **P < 0.01

'parameter, 2EUROP fat, *significance of differences, *bulls, *heifers, ¢carcass weight, ’kidney fat

nia sa zvy3uje aj podiel oblickového loja. Hlavne v kate-
gorii bykov sme zistili Statisticky vysoko preukazné roz-
diely v podiele oblickového loja takmer medzi vietkymi
triedami pretuénenia. V kategoérii jalovic ma podiel obli¢-
kového loja sice zhodni tendenciu, ale v jednotlivych
triedach sa 3tatisticky neprejavil, pravdepodobne pre
niz8i pocet zvierat. Podiel jednotlivych tkaniv v jato¢nej
polovicke bykov uvadzame v tab. 4. Medzi jednotlivymi
triedami mésitosti sme zistili Statisticky preukazné rozdie-
ly v podiele m#sa z jato&nej polovitky. Statiticky preukaz-
ne najvy33i podiel misa (78,75 %) sme zistili v triede
misnatosti E a stiasne sa v tejto triede potvrdil aj preu-
kazne najniZ3i podiel oddelitelného loja.

V kategérii jalovic (tab. 4) sme v triede E zistili najvyssi
podiel mésa (81,04 %) a suCasne najniz8i podiel loja

(4,18 %). S klesajiicou triedou misitosti sa postupne zni-
Zoval podiel mésa a naopak zvy3oval podiel loja, aviak
preukazné rozdiely sme nezistili. Zistili sme v3ak Statis-
ticky preukazné rozdiely v podiele kosti z jato¢nej polo-
vigky, o viak skér méZeme davat’ do vztahu s plemennou
prislu§nostou. Je vieobecne zname, Ze hlavne jalovice
plemena limousine a ich kriZenky sa vyzna&uji jemnejSou
kostrou a teda aj niZ§im podielom kosti. Sledovanie §truk-
tury jatonej polovi¢ky bykov v jednotlivych triedach
pretu¢nenia (tab. 5) poukazuje na vysoko preukazne naj-
niz3i podiel oddelitefného loja (2,78 %) v 1. triede pretud-
nenia, ktory sa postupne zvySoval v 2. triede na 4,56 %,
v 3.triedena 6,96 %, v 4. triede na 8,14 %a v 5. triede na
8,96 %. Zhodne aj v kategorii jalovic (tab. 5) sme zistili
preukazne najnizsi podiel oddelite'ného loja v 1. triede

Tab. 4. Technologicka rozrabka jatoZnej polovitky (%) podla tried mésitosti — Technological analysis of carcass sides (%) by conforma-

tion grading

Byky* Jalovice®
Ukazovatel miso® kosti’ oddeliteny loj® maso® kosti’ oddeliteFny loj*
x Sz x S5 S 4 Sy % Sz X S5 X 55
E 78,75 0,68 15,97 0,53 527 0.65 81,04 1,20 14,77 1,55 4,18 1,76
U 77,57 0,45 16,36 0,35 6,07 0,43 78,31 0,44 15,26 0,56 6,34 0,62
Treda; R | 7507 | 047 | 1735 | 037 | 666 | 045 | 7660 | 020 | 1622 | 037 | 717 | 042
masitost
(0] 74,50 0,57 18,35 0,45 7,13 0,55 75,18 0,41 17,32 0,53 7,41 0,60
P x = . = = = 74,07 1,20 18,63 1,55 7,29 1,76
E:U',E:R" E;:R"™ E:R" E:U*
y . E: 0" E: 0" B o™ B:R",.E:0™
x);tl?:lr::-‘os' VR U:R™? u:o' E:P", U:R" = =
U0 u:o* o:u*,u:p”
R:0" R:0" O<RT,R:P*

-~ nepreukazny rozdiel — no significant difference; *P < 0.05; **P < 0.01

“bulls, *heifers, ‘meat, "bones, *separable fat
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Tab. 5. Technologické rozrébka jatoZnej polovitky (%) podl'a tried pretu¢nenia — Technological analysis of carcass sides (%) by fat grading

Byky' Jalovice®
Ukazovatel maso® kosti” oddeliterny loj* miiso® kosti’ oddelitePny loj®
X Sz X Sz x S X Sz x Sz x Sz

1| 78,63 0,63 18,56 0,50 2,78 0,61 81,14 1,37 16,24 1,35 2,61 1,12

2| 71,62 0,26 17,80 0,20 4,56 0,25 76,73 0,38 17,76 0,38 537 0,31

g::f;n it | 3] 7612 | 026 | 1690 | 020 | 696 | 024 | 77.03 | 036 | 158 | 036 | 713 | 029
4| 7604 | 033 | 1570 | 026 | 814 | 032 | 7568 | 061 | 1522 | 060 | 907 | 050

5| 7495 0,00 16,08 0,00 8,96 0,00 74,60 0,86 13,40 0,85 11,99 0,70

133 1:3% 1527, 1 237 127 13" 3 S ) AT 1 o

D O B
2:47 g:: 2:5"3:4" 2:573:4"

- nepreukazny rozdiel — no significant difference; *P < 0.05; **P < 0.01

‘parameter, *(EUROP conformation, *significance of differences, “bulls, *heifers, ®meat, "bones, ®separable fat

(2,61 %). So zvy3ujlicou sa triedou sa postupne podiel
oddelitel'ného loja zvySoval. Su¢asne mozeme konstato-
vat', Ze aj podiel mésa klesal s triedou pretu¢neniaz 81,14 %
v 1. triede na 74,60 % v 5. triede.

Na zéklade uvedenej analyzy m6Zeme konstatovat’, Ze
jednotny EUROP systém klasifikacie jato&ného hovidzie-
ho dobytka umoZiiuje pomerne presne odhadnit’ zasti-
penie misa triedami mdsitosti a podiel oddeliteI'ného
tuku triedami pretu¢nenia. Pomerne presny odhad mé-
sitosti a pretu¢nenia potvrdili aj 3tatisticky prekazné roz-
diely medzi jednotlivymi triedami. VzhI'adom na skutog-
nost,, ze hmotnost’ obli¢kového loja je Fahko stanovitel'na,
v praci sme vyhodnotili aj jeho podiel z hmotnosti jatoé-
ného tela. Uvedeny ukazovatel’ ma zhodnu tendenciu
ako podiel oddelitePného loja z jato¢nej polovigky, ktory
sa v3ak stanovuje vel'mi pracne. Z tohto dévodu by bolo
vhodné zaradit' podiel oblitkového loja z jatogného tela
ako dopliujici ukazovatel pretu¢nenia jato&ného tela
v systéme klasifikdcie EUROP.
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A change of publication language
in Scientific Journals of the Czech Academy
of Agricultural Sciences

At its session on the 6" April 2000, the Presidium of the Czech Academy of Agricultural Sciences adop-
ted a resolution recommending, among other things, to change the publication language in scientific jour-
nals published under the Academy patronage. The Presidium proposes to the Publishing Board of the
Academy to introduce English as the only language in all scientific journals from the 1 January 2001.

The Board of Editors of the Czech Journal of Animal Science accepted this proposal. So papers written
exclusively in English are accepted by the editor’s office from the 1** July 2000. The papers that were accep-
ted before this date will be published in Czech and Slovak.

372 CZECH J. ANIM. SCL, 43, 2000: 367-372


mailto:cubon@afhet.uniag.cz

VYSKYT A IDENTIFIKACE PSYCHROTROFNICH BAKTERII
S PROTEOLYTICKOU A LIPOLYTICKOU AKTIVITOU

V BAZENOVYCH VZORCICH MLEKA V PODMINKACH
TECHNOLOGII PRVOVYROBNIHO USKLADNEN]

THE OCCURRENCE AND IDENTIFICATION OF PSYCHROTROPHIC
BACTERIA WITH PROTEOLYTIC AND LIPOLYTIC ACTIVITY IN BULK
MILK SAMPLES AT STORAGE IN PRIMARY PRODUCTION
CONDITIONS

M. Vyletélova!, O. Hanu§', E. Urbanova?, P. Kopunecz®

! Research Institute for Cattle Breeding, Rapotin, Czech Republic
2 Czech Collection of Microorganisms, Masaryk University, Brno, Czech Republic
3 Central Laboratory, Pardubice, Czech Republic

ABSTRACT: Frequency and identification of proteolytic and lipolytic psychrotrophic microorganisms in raw milk sam-
ples and their relations to the total counts of psychrotrophic bacteria and mesophilic bacteria were the principal objec-
tives of the study. Two sample sets (from the transport zones in central and northern Moravia) were analyzed (Table 1
and 3). Samples (30 ml volume) were taken into sterile sampling tubes with Heeschen agent (10:1 ratio). GTK agar (Mil-
com Tébor) enriched with dried milk (IDF standard) was used for cultivation of psychrotrophic and mesophilic bacteria.
Samples were cultivated at 6.5 °C for 10 days (CPP) and at 30 °C for 3 days (CPM). Samples were diluted in a sterile
saline. Growth amounting to 20-200 CFU per ml was recorded. Milk agar (OXOID) was used for cultivation of pro-
teolytic psychrotrophic microorganisms. Tributyrin agar (OXOID) was applied in the case of lipolytic bacteria cultiva-
tion. Samples were cultivated at 6.5 °C for 10 days. Colonies characterized by a clear (evident) lytic zone were recorded
and sent to the Czech Collection of Microorganisms (Brno). Routine and specific tests (Lachema Brno) were used for
detailed analysis and identification. In both cases, the highest frequency was recorded in Pseudomonas bacteria (53% and
76%; Table 2). Ability to form enzymes was mentioned in all identified bacterial strains. Combined formation of both
lytic enzymes was found in 49 strains of 79 grown isolates (62%); 21 of them were identified as Pseudomonas fluore-
scens (43%). Linear regression was used for statistical analysis. Regression equation y = 0.63x + 0.34 (Fig. 1) for PPM
(proteolytic psychrotrophic microorganisms) and CPP (total count of psychrotrophic microorganisms) resulted from this
analysis. Correlation coefficient (r) for both studied types of microorganisms amounted to » = 0.51. The relative index
(PPM/CPP) from individual measurements was p, = 0.41 (Table 1). Regression equation y = 0.80x — 1.08 (Fig. 2) illus-
trates results of statistical analysis of the CPM/PPM relation. The corresponding values of the correlation coefficient and
the relative index amounted to r = 0.35 and to p, = 0.05, respectively (Table 1). Regression equation y = 1.02x - 1.86
(Fig. 3) illustrates results of statistical analysis of PLM (psychrotrophic lipolytic microorganisms) and CPP. The correla-
tion coefficient and the relative index (PLM/CPP) in this case are r = 0.55 and p, = 0.06 (Table 3). Equation y = 0.94x -
1.95 (Fig. 4) resulted from statistical analysis of CPM/PLM relation — r = 0.44 and p, = 0.03 are the corresponding
values of the correlation coefficient and the relative index (Table 3). Some results were similar — they were confronted
with values of the preceding sets (Table 4). Correlation coefficients log CPP x log PPM and log CPP x log PLM are
evidently higher than coefficients log CPM x log PPM and log CPM x log PLM (r = 0,51 and 0,55 > 0,35 and 0,44);
they illustrate closer relations of PPM and PLM to the physiologic and technologic microbial group CPP. Growth pattern
of individual microorganism groups (CPM, CPP, PPM and PLM) was monitored in three bulk milk samples at time
intervals until 96 h. Results are presented as mean logarithms of values determined in three different milk samples (Figs.
5-8; Table 5). Significant changes were recorded after 61 h (at 4 °C), 41 h (6.5 °C) and after 17 h (10 °C) - Fig. 6. It is
evident (Tables 5 and 6) that psychrotrophic microorganisms formed 99-100% of the total bacterial microflora in milk
after 48 h (6.5 °C) and after 24 h (10 °C). After 96 h, the proportion of psychrotrophic proteolytic bacteria in the total
(mesophilic and psychrotrophic) microflora amounted up to 100% (Table 6). Counts of lipolytic psychrotrophic micro-
organisms were variable — they varied from 50 to 97% of the total CPP (Table 6). In our study counts of proteolytic and
lipolytic microorganisms amounted up to 100 % of total psychotrophic (or mesophilic) microorganisms, therefore they

Reseno pomoci vyzkumného tikolu MZe CR, ev. & EP 7154, Nérodni agentura pro zem&d&lsky vyzkum.
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should be regarded as the “key” bacterial groups presenting the highest risk as related to qualitative parameters of milk
(sensory and technological parameters). According to bibliographic references, negative impacts of thermostable lytic en-
zymes on principal milk constituents are associated with adequate concentration levels (CPP: 10°~10° CFU per ml) - Fig.
6. PPM and PLM concentrations are indicated in Figs. 7 and 8. In general, CPP concentration initiating eventual techno-
logical problems (10° CFU per ml) corresponds to the geometric means for PPM (at storage temperatures 4 °C, 6.5 °C,
10 °C) amounting to 20, 60, and 34 thousand CFU per ml, respectively and to the means for PLM amounting to 32, 79,
and 35 thousand CFU per ml, respectively (Table 7, Figs. 6-8). PPM and CPM frequencies in individual months were
studied in a large set of microbiologic data (Fig. 9, Table 8). The highest CPM values were found in March, July, August
(41 ths., 39 ths., 39 ths. CFU per ml), the highest CPP values were recorded in July, September, October (6.7 ths., 6.2
ths., 5.7 ths. CFU per ml). The lowest CPM and CPP values were recorded in November, October, June (23.3 ths., 26.2
ths., 26.7 ths. CFU per ml) and in April, June, February (2.74 ths., 4.5 ths., 4.6 ths. CFU per ml), respectively. It is
evident that the calendar month factor is statistically significant (P < 0.05 to P < 0.001) in numerous cases of seasonal
variations associated with geometric means of CPM and CPP (Fig. 9 and Table 8). The evaluations signalize that CPM
and CPP values can be affected by identical technological factors and their variability to the very different extent thanks
to the relation with microbiological characteristics of different localities. Seasonal variations of mean CPM and CPP val-
ues (Fig. 9) can hardly be synchronized hypothetically with incidence or variation of a typical seasonal factor affecting
hygienic parameters in dairy herds (e.g., external temperature variation, modifications of the ration composition related to
the vegetation cycle). The mentioned problem has not been studied as the principal objective.

Keywords: milk; total counts of microorganisms; proteolytic bacteria; lipolytic bacteria; growth of microorganisms; correlation
coefficient; relative index

ABSTRAKT: Cilem studie byl screening a identifikace psychrotrofnich bakterii s proteolytickou (PPM) a lipolytickou (PLM)
aktivitou u dvou souborli bazénovych vzorkl mléka. Celkem byly zpracovany vysledky od 85 a 82 dodavateli svozné
oblasti severni a stfedni Moravy. Viechny izolované kmeny byly identifikovany na Ceské sbirce mikroorganismi, Brno.
U obou skupin byl nejéetnéji zastoupen rod Pseudomonas (53 %; 76 %). U viech identifikovanych bakteridlnich kmeni
byla ovéfena schopnost tvorby obou enzymi. Ze 79 narostlych izolatd byla zjift&éna kombinované tvorba lytickych enzy-
mi u 49 kmentl (62 %), z nichz 21 (43 %) bylo identifikovano jako Pseudomonas fluorescens. Spole&n& s obéma skupinami
mikroorganismi byl stanoven celkovy potet mezofilnich a psychrotrofnich bakterii (CPM a CPP). Vysledky byly statis-
ticky vyhodnoceny a byla zjiiténa vyznamna korelace mezi log CPP a vyskytem proteolytickych (log PPM), resp. lipoly-
tickych (log PLM) mikroorganismi (r = 0,51; » = 0,55). Mezi realnymi hodnotami CPP a celkovym poé&tem proteolytickych
mikroorganismii (PPM) byl zjidt€n pomé&my index p, = 0,41. Pro lipolytické kmeny (PLM) byl stanoven p, = 0,06. Dalsim
cilem bylo sledovat dynamiku ristu CPM, CPP, PPM a PLM u tii bazénovych vzorkl mléka. Vzhledem ke skutecnostem
souvisejicim s variabilni dobou od konce nadoje po pasteraci mléka a s riiznymi priib&hy chladicich teplot byly sledovany
naristy b&hem 96 hodin pfi teplotach 4 °C, 6,5 °C a 10 °C. Pocet psychrotrofnich bakterii dosahoval béhem sledované
doby aZ 100 % z CPM; podobné pak pocet proteolytickych kmenli 100 % z CPP a lipolytickych 50-100 % z CPP. Kon-
centrace CPP 10° CFU/ml, ktera pfedstavuje poZatek moZného vzniku technologickych problémi, odpovida geometrickym
primérim (hodnot tif bazénovych vzorki pfi tfech ichovnych teplotich) pro PPM 34, 60 a 22 tis. CFU/ml a pro PLM 35,
79 a 32 tis. CFU/ml. Na zéklad& uvedeného je obecn& moZné uvést hranici 45 tis. CFU/ml pro PPM a rovn&Z pro PLM jako
rizikovou pro zpracovani syrového kravského mléka na naro¢néj$i mlékarenské produkty. Pfi trvalych teplotich syrového
mléka uloZeného pfi 4 °C, 6,5 °C a 10 °C je moZné olekavat takové hodnoty cca za 60, 40 a 20 hodin. Déle byl statisticky
hodnocen sezonni vyvoj zastoupeni celkového po&tu psychrotrofnich a mezofilnich mikroorganismi na rozsahlém souboru
vzorki (n = 4 754) z roku 1997. Nejvétsi hodnoty pro CPM byly zjistény v mésicich bfezen, Gervenec a srpen (41 tis., 39
tis. a 39 tis. CFU/ml) a pro CPP v mésicich cervenec, zéfi a fijen (6,7 tis., 6,2 tis. a 5,7 tis. CFU/ml). Nejmens$i hodnoty pro
CPM pak byly v listopadu (23 tis. CFU/ml) a pro CPP v dubnu (2,7 tis. CFU ml).

Klitov4 slova: mléko; celkovy poget psychrotrofnich mikroorganismil; proteolytické bakterie; lipolytické bakterie; dynamika
ristu; korelagni koeficient; pomé&my index

OvoD

Vyskyt psychrotrofni mikrofléry v syrovém kravském
mléce je doplitkovym ukazatelem hygieny prvovyroby
mléka (CSN 57 0529). Samotna p¥itomnost bakteridlnich
kmenil neznamena negativni zatiZeni senzorickych a ji-
nych vlastnosti mlé&né suroviny, ale hlavné tvorbu jejich
termorezistentnich extraceluldrnich lytickych enzymi.

374

Teprve pfi jejich pomnozeni a zvySeni enzymatické koncen-
trace predstavuje tato eventualita riziko kvalitativnich pro-
blému se zpracovanim mléka. Vzhledem k moznym
rozdilnym podminkam technologie uskladnéni mléka v pr-
vovyrobé hraje dilleZitou roli pro pfipadny nérist psych-
rotrofnich mikroorganismi doba od ukon&eni nédoje po
svoz mléka a dale pak do tepelného o3etfeni, zejména pas-
terace. CSN 57 0529 uvadi teplotu a dobu pro zchlazeni
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nadojeného mléka 4-8 °C pii dennim svozu a 46 °C pfi
obdennim svozu, vZdy do 2 hodin od po&étku dojeni. Na
zékladé odpovédi respondentil jsme zjistili, Ze se v praxi
Casové udaje od ukonceni nadoje po svoz mléka pohy-
buji od 1 hodiny aZ (ojedinéle) do 48 hodin. Nej&ast&ji
uvadéna doba jsou 3 hodiny. Doba svozu do mlékérny
probihé od 4 do 6 hodin a na pasteraci éeka mléko od 2
do 6 hodin, ojedinéle do 12 a velmi ziidka do 24 hodin pfi
teploté 4 °C. Teplota mléka pii odbéru a déle éasové pro-
dleva pfi svozu aZ po pasteraci hraji diileZitou roli jak pro
prvovyrobce, tak pro zpracovatele. Je vieobecné zndmy
uzky vztah mezi vyskytem celkové a psychrotrofni mik-
roflory mléka. Na rozséhlém souboru uvadgji Vyletélova
etal. (1999) pomémy index obou skupin p, = 0,24. BEhem
nizkych teplot jsou v8ak psychro-trofni bakterie schopny
rustu a mohou pak tvofit 79—-100 % celkové bakteridlni mi-
krofléry mléka. Pocet psychrotrofnich mikroorganismii
10% az 10 CFU/ml udava Husek (1988) jako adekvatni
k dosaZeni dostate¢né koncentrace a aktivity termosta-
bilnich lip4z a proteaz pro vyrazny negativni i¢inek na
slozky mléka. Rowe a Gilmour (1985) napf. uvadéji, Zze za
téchto podminek dochézi k 5% sniZeni vytéZnosti syri.
Podobné vysledky uvadéji Shelley et al. (1986) ve vztahu
k lipolytickym defektiim a zjistili také nérist lipolytic-
kych kmenii z 12,3 na 99 % celkového poétu psychrot-
roft.

V literatufe se uvadi nejéetnéjsi zastoupeni rodu Pseu-
domonas v syrovém mléce (Muir ef al., 1979; Shelley et
al., 1986; Ternstrom et al., 1993; Law, 1979). Tento kmen
jei z hlediska mlékarenské praxe a produkce enzymi nej-
vyznamné&jsi. Muir ez al. (1979) ve své studii zjistili 70%
vyskyt kombinované tvorby obou enzymi u rodi Pseu-
domonas a Alcaligenes a charakterizuji rody Pseudo-
monas, Flavobacterium a Alcaligenes jako izoléty
s nejvys§im stupném produkce lip4z a proteaz, pfiCemz
rod Pseudomonas tvoii 43 % vSech izolati.

Cilem prace bylo stanoveni celkového poétu mezofil-
nich (CPM), psychrotrofnich (CPP) a psychrotrofnich
bakterii s proteolytickou (PPM) a lipolytickou (PLM)
aktivitou ve skladované potravina¥ské suroving. Viech-
ny kmeny s jasnou lytickou zénou byly déle izolovany
a identifikovany na Ceské sbirce mikroorganismii, Brno.
Dal$im cilem bylo sledovani ristu viech skupin mikro-
organismi v ¢ase a pfi riznych Gchovnych teplotach.
Z uvedenych vyslednych hodnot byla uréena hranice
pocinajicich technologickych problémi s hlavnim zamé-
fenim na technologicky problematické skupiny mikroor-
ganismu, schopnych produkovat termostabilni lytické
enzymy (PPM a PLM). Vz4jemné vztahy mezi sledovany-
mi skupinami bakterii byly déle statisticky vyhodnoceny.

MATERIAL AMETODA
Soubory vzorki mléka

Pro screening vyskytu sledovanych mikroorganismi
jsme vybrali svoznou oblast severni a stfedni Moravy.
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Prvni soubor vzorki byl sledovén v dubnu 1997 a pted-
stavoval 85 odb&mych mist; druhy v kvétnu 1998 a tvo-
fil 82 odb&rnych mist.

Na rozséhlém souboru vzorkt (n =4 754) (Vylet&lova et
al., 1998, 1999) byla sledovina dynamika sezonniho vy-
voje zastoupeni mezofilni a psychrotrofni mikroflory bé-
hem celého roku 1997. Soubor byl statisticky hodnocen,
ziskané vysledky slouZi pouze k orientaci.

Odbér vzorki mléka a jejich mikrobiologické
vySetFeni

Vzorky pro stanoveni celkového poétu mezofilnich,
psychrotrofnich, psychrotrofnich bakterii s proteolytic-
kou a lipolytickou aktivitou (CPM, CPP, PPM a PLM) byly
odebréany podle CSN 57 0529 do sterilnich vzorkovnic
s konzervaénim Heeschenovym &inidlem (Heeschen et
al., 1969) vyskolenymi pracovniky a po piedani do labo-
ratofe ihned zpracovény. Pro kultivaci psychrotrofnich
a mezofilnich bakterii byl pouZit GTK agar (Milcom T4-
bor) obohaceny o susené mléko (norma IDF — Havlova
etal., 1993). Kultivace probé&hla pfi 6,5 °C/10 dnii pro CPP
a pfi 30 °C/3 dny pro CPM (Havlové et al., 1993). Vzorky
byly fedény ve sterilnim fyziologickém roztoku (0,85%
roztok NaCl) a ockovany vZdy po tiech po sobé jdoucich
fedénich, a to ve dvou opakovanich. Byly ode&itany mis-
ky s néariistem 20-200 CFU/ml.

Pro kuitivaci proteolytickych psychrotrofnich mikroor-
ganismi byl pouzit Milk agar (OXOID); pro kultivaci li-
polytickych bakterii Tributyrin agar (OXOID). Kultivace
probéhla pfi 6,5 °C/10 dnti (Havlovi et al., 1993). Byly
odecitany kolonie s jasnou lytickou zdénou. Izolované
kmeny byly vyo€kovény pro dalsi identifikaci na Krevni
agar (HiMedia) a zamraZeny pfi —18 °C v uchovavacim
médiu (sterilni 5% glycerol).

Identifikace izolovanych bakteridlnich kmeni

Vsechny podezielé kolonie byly zaslany k identifikaci
na Ceskou sbirku mikroorganismi, Brno, kde byly ovére-
ny na &istotu k¥iZovym roztérem, mikroskopicky hodno-
ceny a dale identifikovany za pouZiti téchto metod:
—konvenéni testy — pigmentace (MPA), fluorescentni pig-
ment (King B agar/KGB); King A agar (KGA), hyd-
rolyza zelatiny (GEL) a Tweenu 80 (TWE; plotnova
metoda), O/F test, OXI a ONPtest (prouzky Lache-
ma), fermentace cukri, lecitindza (LEC) a hydrolyza
skrobu (STA; plotnova metoda), riist pfi 42 °C, resp.
v 6% NaCl

— NEFERMtest 24 — nové koncipovany diagnosticky set
Lachema, a.s.

—ENTEROtest 16 —Lachema, a. s.

— identifika¢ni program TNW (Cs. sbirka mikroorganis-
mil)
—diferenciaéni tabulky — Lachema, a. s.
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Postup sledovani dynamiky riistu mikroorganismi

Dynamika riistu mezofilnich, psychrotrofnich, proteoly-
tickych a lipolytickych mikroorganismii byla sledovina na
tfech bazénovych vzorcich mléka. 600 ml bazénového vzor-
ku bylo rozdéleno do sterilnich vzorkovnic po 200 ml
a uchovéno pfi teplotich 4, 6,5 a 10 °C. Kontrola ristu
a odedet celkovych poéti sledovanych mikroorganismi
byla provadéna b&hem 6 az 96 hodin za pouziti shodnych,
vyse uvedenych kultivaénich podminek. Kolonie s jasnou
lytickou z6nou byly dale identifikovény na Cs. sbirce mi-
kroorganismi, Brno.

Statistické zpracovani vysledki

Pro statistickou analyzu byly hodnoty bakteriologické
kontaminace logaritmicky transformovény. Tento postup
je ovéfeny a opravnény vzhledem ke skuteénosti, Ze pi-
vodni distribuce mikrobiologickych hodnot je obvykle
odchylena od normalni. Vhodna transformace pfiblizuje
rozdéleni dat normalnimu, sniZuje rozptyl, pozitivné mo-
difikuje symetrii a zvySuje vytéZnost testovani statistic-
kych hypotéz (Eckschlager, 1961; Eckschlager et al.,
1980; Meloun a Militky, 1992). Ze stejnych diivodi byly
jako stfedni hodnoty aplikovany geometrické priméry.
Pro obé skupiny bakterii (PPM; PLM) byly vypo&teny ko-
relaéni koeficienty (r) a uréeny pomérné indexy (p,), které
byly stanoveny jako pomér redlnych hodnot (CPP/PPM,;
CPP/PLM; CPM/PPM; CPM/PLM).

VYSLEDKY A DISKUSE
Soubor vzorkii (85)

Celkovy pocet psychrotrofnich mikroorganismi se
pohyboval v rozmezi 50-222 tis. CFU/ml (tab. 1). U pro-
teolytickych kment se poget pohyboval od 10 do 90 tis.
CFU/ml a celkem bylo izolovano 127 bakterialnich kmenti
(tab. 1). Pro dalsi identifikaci bylo vybrano pouze 86 gram-
negativnich, nefermentujicich tyéek. Nejéetnéjsi zastou-
peni (tab. 2) mél rod Pseudomonas (46 ptipadi, 53 %),
z nichz Ps. fluorescens piedstavoval 35 ptipadu, dale Ps.

y =0,6302x +0,335

& | r=0s1see
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Obr. 1. Graf vzajemné koreclace mezi CPP a PPM u 1. souboru

Tab. 1. Celkovy obraz 1. souboru (n = 85) — Characteristics of the
1% set (n = 85)

Variaéni rozpéti' CPM (CFU/ml) 3.000-310 000
Varia¢ni rozpéti CPP (CFU/ml) 50-222 000
Varia&ni rozp&i PPM (CFU/ml) 10-90 000
Geometricky primé” CPM (CFU/ml) 25118
Geometricky primér CPP (CFU/ml) 2431
Geometricky priimé PPM (CFU/ml) 294
Korela¥ni koeficient® r (log CPM x log CPP) 053
Korelagni koeficient r (log CPP xlog PPM) 0,51
Korelagni koeficient r (log CPM x log PPM) 0,35
Pomémy index* p; (CPP/CPM) 021
Pomémy index p; (PPM/CPP) 041
Pomémy index p; (PPM/CPM) 0,05

lvariation range, 2g tric mean, 3correl coefficient,*ratio

index

putida (3), Ps. fragi (3), Ps. aeruginosa (1) a Pseudomo-
nas sp. (4).

Ke statistickému hodnoceni byla pouzita linearni regre-
se, jejimz vysledkem je rovnice regresni pfimky y = 0,63x +
+ 0,34 (obr. 1). Korelaéni koeficient pro obé sledované
skupiny mikroorganismi »=0,51 a pomé&my index PPM/
CPP z jednotlivych méfeni p, = 0,41 (tab. 1).

Vysledkem statistického hodnoceni vztahu CPM
a PPM je rovnice regresni pfimky y=0,80x — 1,08 (obr. 2),
korela¢ni koeficient » = 0,35 a pomé&rny index p,=0,05
(tab. 1). Z hodnot pomé&rnych indexi (0,41 a 0,05) 1ze vy-
poditat, Ze limit pro CPP < 50 tis. CFU/ml koresponduje
s hodnotami 20 500 proteolytickych CFU/ml a limit pro CPM
<50 tis., resp. < 100 tis. CFU/ml koresponduje s hodnota-
mi pro PPM 2 500, resp. 5 000 CFU/ml.

Soubor vzorkii (82)

Celkovy podet psychrotrofnich mikroorganismi byl
550-1 400 tis. CFU/ml a pocet lipolytickych kmenti 10 az
7 400 CFU/ml (tab. 3). Z celého souboru 70 lipolytickych
izolatl bylo v koneéné fazi identifikovano 41 gramnega-
tivnich, nefermentujicich tyéek. Podobné jako u pfed-
choziho souboru (tab. 2) mél nejvétsi zastoupeni rod

6
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Obr. 2. Graf vzidjemné korelace mezi CPM a PPM u 1. souboru

vzorkl (*** P < 0,001) — Graph of the reciprocal CPP-PPM  vzorkil (** P < 0,01) — Graph of the reciprocal CPM-PPM corre-

correlation in the 1* sample set (*** P < 0.001)
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Pseudomonas (31 ptipadi, 76 %), z nichZ Ps. fluorescens
pfedstavoval 19 pfipadi, dale Ps. putida (1), Ps. fragi (7),
Ps. aeruginosa (2) a Pseudomonas sp. (2).

Vysledkem statistického hodnoceni je rovnice regresni
pfimky y = 1,02x— 1,86 (obr. 3), korela¢ni koeficient »=
=0,55 a pomémy index (PLM/CPP) p, = 0,06 (tab. 3). Vy-
sledkem statistického hodnoceni vztahu CPM a PLM je
rovnicey = 0,94x— 1,95 (obr. 4), korela¢ni koeficient » =
= 0,44 a pomérny index p, = 0,03 (tab. 3). Z hodnot po-
meémych indexti (0,06 a 0,03) 1ze vypotitat, Ze limit pro CPP
<50 tis. CFU/ml (CSN 57 0529) koresponduje s hodnotami
3 000 lipolytickych CFU/ml a limit pro CPM < 50 tis., resp.
<100 tis. CFU/ml koresponduje s hodnotami pro PLM 1
500, resp. 3 000 CFU/ml.

Lytick4 aktivita identifikovanych kmeni a statistické
srovnani obou soubortii vzorkii

U v3ech identifikovanych bakteridlnich kmeni byla
zji§téna schopnost tvorby lytickych enzymu. Ze 79 na-
rostlych izolatl byla zji§téna kombinovana tvorba obou
lytickych enzymi u 49 kment (62 %), z nichZ 21 bylo
identifikovano jako Pseudomonas fluorescens (43 %).
Ostatni kmeny se nepodafilo oZivit.

Jako pozoruhodna se ukazuje skutecnost, Ze korelacni
koeficienty log CPP x log PPM a log CPP x log PLM jsou
zfetelné vy$si nez koeficienty log CPM x log PPM a log
CPM x log PLM (r=0,51 a 0,55 > 0,35 a 0,44). Uvedené
vztahu technologicky rizikovych mikrobiologickych sku-
pin (PPM a PLM) k fyziologicko-technologické mikrobi-
4lni skupiné CPP, jejiZ pfipadny rozvoj je méné omezovan
modernimi technologiemi prvovyrobniho chladového

uskladnéni syrového mléka nez u CPM. Potvrzuje to ak-
tudlni potfebu maximélniho zkriceni intervalu skladové-
ni syrového mléka mezi ukonéenim dojeni a zpracovanim,
zejména na ndro¢n&j¥i mlé&né potraviny prostfednictvim
modernich technologii.

Identifikace izolovanych lytickych bakteridlnich
kmenii (tab. 2)

A) V souboru 86 proteolytickych izolatii bylo diagnos-
tikovano 46 zastupct rodu Pseudomonas, ptevazng dru-
hu Ps. fluorescens (35 kment), dale 3 kmeny Ps. putida
a Ps. fragi a jeden kmen Ps. aeruginosa. Ctyfi kmeny
byly zatazeny jako Pseudomonas sp., nebot’ zvolenymi
testy je nelze jednoznaéné zafadit do druhu. Ve skupiné
dalSich Sesti nepigmentujicich proteolytickych izolatu
byl jeden kmen diagnostikovan jako Acinetobacter sp.,
tfi kmeny jako Chryseobacterium meningosepticum, je-
den kmen se pravdépodobné fadi mezi asacharolytické
oxidaza-pozitivni, indol-negativni kmeny, dosud nepo-
jmenované skupiny CDC IVc-2 a jeden kmen se zvoleny-
mi testy nepodafilo zafadit.

Skupina proteolytickych nefermentujicich bakterii pro-
dukujici pigment (sv. Zluty, sv. oranZovy, oranzovy) za-
hrnuje 34 testovanych kmeni. Kmeny produkujici
naZloutly aZ Zlutozeleny pigment byly identifikovany jako
Stenotrophomonas maltophilia. Klasifikace zbyvajicich
32 oranzové pigmentujicich kment pomoci NEFERMtes-
tu 24, OXI a konvenéné provedenych testl (hydrolyza
Tweenu 80 a Zelatiny, produkce fluorescentniho pigmen-
tu KGB) nebyla Gspé&3n4, a to jak pfi pouziti Diferenciac-
ni tabulky dodévané vyrobcem se soupravou, tak pfi
pouziti identifika¢nfho programu TNW. Lze to pfipsat jed-

Tab. 2. Celkovy obraz identifikace jednotlivych izolovanych psychrotrofnich lytickych mikroorganismii 1. a 2. souboru-— Identification
scheme specifying isolated psychrotrophic lytic microorganisms in the 1* and 2™ set

Proteolytické kmeny' Lipolytické kmeny?

celkem’ % celkem’ %
Pseudomonas fluorescens 35 41 19 46
Pseudomonas putida 3 3 1 2
Pseudomonas fragi 3 3 7 17
Pseudomonas aeruginosa 1 1 2 5
Pseudomonas sp. 4 5 2 5
Acinetobacter sp. 1 1 9 22
St ph ltophilia 2 2
Empedobacter brevis 3 3
Chryseobacterium g 3 3
Chryseobacterium gleum 11 13
Chryseobacterium indologenes 9 10
Mpyroides odoratus 3 3
Serratia sp. 1 2
Skupina I b.* 2 2
Nezafazené® 6 7

Iproteolytic strains, Zlipolytic strains, >total, 4group II b., Sunclassified
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Obr. 3. Graf vzdjemné korelace mezi CPP a PLM u 2. souboru
vzorkil (*** P < 0,001) - Graph of the reciprocal CPP-PLM
correlation in the 2™ sample set (*** P < 0.001)

nak ne zcela kvalitnim nédmi pouZitym diagnostickym des-
kam, v nichZ né&které testy dévaly evidentné a stabilné
fale¥né reakce (napf. NO,), rovnéZ na vysledky oxidace
nékterych cukrii se nebylo mozné spolehnout (napf.
MLT, FRU), a jednak i obtiZzné identifikaci téchto nefer-
mentujicich bakterii. N&které vysledky, které nabidl pro-
gram TNW, nejsou korektni, pfihlizime-li ke kli¢ovym
testim pro tuto skupinu bakterii. Kde nebylo mozné vy-
sledek uvést, program kmen neidentifikoval, resp. nena-
bidl Zddnou mozZnost k zafazeni a na zaklad¢ vloZenych
vysledku testii nebo nabizené moZnosti vykazoval pouze
malou pravdépodobnost usp&iného zafazeni vzhledem
k ¢iselnému profilu a T-indexu. Vé&tSina ze 32 oranZoveé
pigmentovanych proteolytickych kmeni byla programem
TNW smérovana do rodu Chryseobacterium a do rodu
Empedobacter. Oba tyto rody reprezentuji silné€ proteo-
lytické kmeny, coZ odpovidé primoizolaci testovanych
kmenil. Kmeny téchto rodi byly dfive fazeny do rodu
Flavobacterium, ktery mimo dal3i druhy zahrnoval i fadu
skupin ¢&i genomospecies dosud validné nezafazenych
a nepojmenovanych. Fenotypové se pfili3 nelisi, a proto
je pro rutinni diagnostiku obtiZné je druhové zafadit.
Bakterie fazené do rodu Empedobacter a Chryseobacte-
rium jsou gram-negativni, oxid4za- a indol-pozitivni ne-
fermentujici ty¢ky. Jednim z kli€ovych testi k rozlideni

Tab. 3. Celkovy obraz 2. souboru (n = 82) — Characteristics of the
2™ set (n = 82)

Variaéni rozpéti' CPM (CFU/ml) 3 700-2 400 000
Varia&ni rozpéi CPP (CFU/ml) 550-1 400 000
Variaéni rozpéti PLM (CFU/ml) 10-7 400
Geometricky primér” CPM (CFU/ml) 17 706
Geometricky priimér CPP (CFU/ml) 6239
Geometricky primér PLM (CFU/ml) 105
Korelagni koeficient’ r (log CPM X log CPP) 0,76
Korelatni koeficient r (log CPP X log PLM) 0,55
Korela¢ni koeficient r (log CPM X log PLM) 0,44
Pomémy index* p; (CPP/CPM) 0,45
Pomemy index p, (PLM/CPP) 0,06
Pomémy index p; (PLM/CPM) 0,03

lyariation range, 2gecometric mean, correlation coefficient,‘ratio
index
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Obr. 4. Graf vzdjemné korelace mezi CPM a PLM u 2, souboru
vzorkl (*** P < 0,001) — Graph of the reciprocal CPM-PLM
correlation in the 2* sample set (*** P < 0.001)

téchto rodi je ESL (eskulin). Do rodu Empedobacter se
fadi kmeny ESL negativni, do rodu Chryseobacterium
ESL pozitivni. Z téchto divodi a vzhledem k tomu, Ze
namatkova kontrola vysledkii ESL z desky konven¢nim
testem potvrdila jeho pozitivni vysledky, nemizZeme zad-
ny ndmi testovany kmen zafadit do rodu Empedobacter.
Do rodu Chryseobacterium jsme tedy zafadili 22 kmen.

Na zékladé pouzitych testli jsme pak orientainé zafa-
dili 9 kment do druhu Chryseobacterium indologenes
(ureaza negativni kmeny), 11 kment do druhu Chryseo-
bacterium gleum (ureéza pozitivni kmeny) a 2 kmeny do
dosud nepojmenované skupiny II b.

Dva Zluté pigmentované testované kmeny, oxidaza-
a ureaza-pozitivni, indol-negativni, byly zafazeny do dru-
hu Myroides odoratus (diive Flavobacterium odoratum),
pfes pozitivni vysledek ESL v desce NEFERMtestu 24.
Pravd&podobné k témuZ rodu miZeme pfifadit i kmen
pfes pozitivni vysledky oxidace manitolu a xyldzy v des-
ce. Kmeny druhu Myroides odoratus vykazuji rovnéz pro-
teolytické vlastnosti. Dalsi dva z oxidaza-pozitivnich
Zluté pigmentovanych kment nebyly zafazeny ani pfibliz-
né do rodi, pfikldnime se tedy k tomu, Ze se jedna o ne-
fermentujici tytky, prozatim fazené do skupiny O-2, které
oxiduji nékteré cukry (MLT, SUC, GLU), ale nikoliv lakt6-
zu a xylézu.

Posledni skupinu Zluté pigmentujicich testovanych
izolat tvofi pét oxiddza-negativnich kmenti. Dva kmeny
&aste&né oxidujici cukry, netvofici indol, ureazu a fosfa-
tazu, ONP-negativni, nehydrolyzujici TWE a GEL jsme
podle dosaZenych vysledki testl ani orientaéné nezafa-
dili do n&které ze skupin nefermentujicich tyéek.

Zatazeni oranZové pigmentujicich, nefermentujicich
proteolytickych izolati do druhti je pouze pravdépodob-
né. Pro korektni identifikaci by bylo nezbytné provést
diagnostiku pomoci konvenénich testl, pfipadné API
systémem, resp. dalsimi ¢asové i finanéné naronymi
metodami.

B) V souboru 41 lipolytickych, gram-negativnich, ne-
fermentujicich ty¢ek byli na zakladé vysledki NEFERM-
testu a dodatkovych konvenénich testii identifikovani
zastupci rodt Pseudomonas a Acinetobacter. Z 31 kme-
ni Pseudomonas bylo 19 testovanych kmenti zafazeno
do druhu Ps. fluorescens (61,3 % pseudomonad), 7 kme-
ni do Ps. fragi (22,5 %), dva kmeny do Ps. aeruginosa
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Tab. 4. Retrospektivni konfrontace zékladnich statistickych parametrl analyzovanych souborll — Retrospective confrontation of basic

statistic parameters in analyzed sets

Mikrobiologick4 Statisticky o Predchozi soubory® Aktulnf soubory*

kontaminace' F 1. 2. 3. 1. 2.

CPM %, (CFU/ml) 26 951 19941 31189 25118 17 706

CPP x; (CFU/ml) 2300 3858 4932 2431 6239
r (log CPM x log CPP) 0,96 0,61 0,63 0,53 0,76
pi (CPPICPM) 0,13 0,35 0,24 0,21 0,45
n 85 163 4754 85 82

x, = geometricky primér — geometric mean

'microbiological contamination, 2statistic parameter, >previous sets, ‘actual sets

(6,5 %) a jeden kmen do Ps. putida (3,2 %). Dva kmeny
byly na zakladé pouzitych testii zafazeny pouze rodové
jako Pseudomonas (6,5 %).

Devét oxid4za-negativnich nefermentujicich ty&ek bylo
zafazeno jako Acinetobacter sp. Rod Acinetobacter re-
prezentuje komplex n&kolika genomospecies (v soudas-
nosti 16), které nelze striktn& identifikovat do Grovné
druhii biochemickymi testy. Tradi¢né se déli na sacharo-
lytické a asacharolytické. Nami identifikované kmeny
Acinetobacter sp. jsou asacharolytické, av§ak zafazeni
téchto izolati by viak bylo validni, jen na zakladg vysled-
ku ribotypizace, resp. restrikce DNA ¢&i biotypizace. Je-
den oxid4za- a arginin-negativni kmen jsme na zakladé
pouzitych testl nezafadili.

Jedna oxidaza-negativni fermentujici tytka byla na za-
kladé¢ ENTEROtestu 16 zafazena do rodu Serratia.

Konfrontace vysledkii

Pro srovnani n€kterych zde prezentovanych vysledki
se zékladnimi statistickymi charakteristikami pfedchozich
soubort (Vyletélova et al., 1998, 1999) byla sestavena
tab. 4. Z této konfrontace lze uvést, Ze vétiina statistic-
kych charakteristik nejéetn&j§iho souboru, s vyjimkou
priméru pro CPM, pfedstavuje pfiblizné stfed Skaly zjis-
ténych hodnot. Podobné také variaéni rozpéti primér-
nych hodnot CPM (18-31 tis. CFU/ml), které pfedstavuji
soucasné praktické poméry, svédEi o tom, Ze zpracované
a analyzované soubory vzorki mléka je mozné z tech-

nologicko-mikrobiologického hlediska povazovat za
reprezentativni. Tyto vysledky umozZiuji jisty stupen ze-
vieobecnéni poznatki.

Dynamika riistu skupin mikroorganismii v ¢ase
a pri riznych teplotich

Podle informaci od vyrobci a zpracovatell mléka je
maximaélni doba od ukonéeni nddoje aZ po pasteraci 72 ho-
din. B&hem této doby doslo pfi na§em sledovani k vyraz-
né degradaci mléka pfi 6,5 °C a 10 °C (tab. 5). Narist
sledovanych skupin mikroorganismi u tfi bazénovych
vzorki za rozdilnych achovnych teplot (4, 6,5 a 10 °C)
probihal riizné. Pro obecnéjsi prehled uvadime vysledky
celkovych poétl skupin mikroorganismi jako primérny
logaritmus tfi bazénovych vzorki mléka (obr. 5-8; tab. 5).
Podle o&ekavani se celkovy podet viech skupin mikroor-
ganismi zvy$oval se zvySujici se teplotou. Pfi teploté
4 °C doslo k vyraznéj§im zménam po 61 hodinach, pfi tep-
loté 6,5 °C po 41 a pfi teploté& 10 °C jiz po 17 hodinéch
(obr. 6; body A, B, C). Vysledky koresponduji s CSN
57 0529 pro skladovani mléka pfed svozem. Z tab. 52 6
vyplyva, Ze potet psychrotrofnich mikroorganismi tvo-
¥il 95 aZ 97 % z celkového po&tu bakterialni mikroflory
mléka pfi teploté& 6,5 °C po 48 hodinach a pfi teploté 10 °C
jiZ po 24 hodinach. Psychrotrofni bakterie s proteolytic-
kou aktivitou dosahly az 100% zastoupeni celkové (me-
zofilni i psychrotrofni) mikroflory po 96 hodinach (tab. 6).
Vysledky psychrotrofnich bakterii s lipolytickou aktivi-

Tab. 5. Geometrické priméry tfi riznych vzorkd mléka v ase a pfi riznych teplotach (tis. CFU/ml) — Geometric means of values
determined in three different milk samples as related to time and storage temperature (ths. CFU/ml)

&l 4°C 65°C 10°C
®™ "cpm [ cep [ pPM [ PLM | cPM | cpp | ppm | PM | cPM cPP PPM PLM
o | 26 | 17 | o7 | o7 2 17 07 07 26 17 07 07
4 | 25 | 18 4 2 46 28 6 5 381 368 81 162
8 | 62 | 2| 20 | 24| 243 232 87 25 | 13977 | 13236 | 1464 | 5288
72 | 400 | 205 | s1 49 | 7808 | 7808 | 1533 | 317 | 137643 | 136887 | 31481 | 71920
96 | 412 | 468 | as6 | a6a | 7368 | 7368 | 7383 | 4121 | 279455 | 221042 | 28189 | 110181
Itime
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Obr. 5. Rist CPM pfi riiznych teplotich (bod v grafu pfedstavuje
primérny logaritmus tfi riznych vzorkd mléka; tab. 5) - CPM
increase related to temperature variations (individual points of the
graph represent mean logarithms of values determined in three
different milk samples; Table 5)

tou byly variabilni a jejich podet se pohyboval kolem
50 % z celkového poétu CPP (tab. 6).

Norma CSN 57 0529 udéva teplotu pro obdenni svoz
4- 6,5 °C. Pro nejstabilnéji zachovéani mikrobiologického
slozeni syrového kravského mléka a omezeni riistu mikro-
organismu k uchovani mléka se teplota 4 °C ukazuje jako
mnohem spolehlivéjsi neZ teplota 6,5 °C, b&hem které do-
§lo v naSem ptipadg jiZ po 24 hodinach téméf k dvojnasob-
nému (CPM a CPP) az desetinasobnému (PPM a PLM)
narustu sledovanych skupin mikroorganismii (tab. 5).

Lytické bakterialni kmeny byly izolovany a dale identifi-
kovany na Ceské sbirce mikroorganismi, Bmo. Lipolytic-
ké kmeny u viech tii bazénl pfedstavoval Acinetobacter
Johnsonii, ve dvou pfipadech proteolyticky kmen Pseudo-
monas fuorescens a v jednom ptipadé Chrysobacterium
indologenes. Ve viech piipadech se jednalo o kmeny
s nekombinovanou tvorbou lytickych enzymi.

Specifikace zény poéinajicich technologickych
problémi

Vzhledem k tomu, Ze poéty proteolytickych a lipolytic-
kych mikroorganismii dosahovaly b&hem naseho sledova-
ni 20 aZ 100 % v3ech psychrotrofnich (resp. mezofilnich)
mikroorganismi, jsou tyto bakterie kli¢ovymi skupinami,
které predstavuji nejvétsi nebezpeéi pro uchovani sen-
zorickych a technologickych, resp. viech kvalitativnich

log (CFU/ml)

Obr. 6. Riist CPP pfi riznych teplotich (bod v grafu pfedstavuje
primérny logaritmus t¥i riznych vzorkd mléka; tab. 5) — CPP
increase related to temperature variations (individual points of the
graph represent mean logarithms of values determined in three
different milk samples; Table 5)

ZPTP (zbéna polate¢nich technologickych problémi) = hranice

Zného vzniku technologicko-zpracovatelskych problémi
v diisledku produkce termorezi ich systému lipaz a proteaz
(Husek, 1988; Rowe, Gilmour, 1985) ~ ZPTP (zone of initial
technological problems) = limit of potential incidence of techno-
logical and pr ing probl d by produced thermoresist-
ant systems of lipase and proteasc (Hudck, 1988; Rowe, Gilmour,
1985)

vlastnosti mléka. Jak uvadgji Rowe a Gilmour (1985) a Hu-
Sek (1988), dosazeni negativnich ucinkiu termostabilnich
lytickych enzymi na zakladni slozky mléka je mozné az
Pfi jejich dostatecné koncentraci, ktera vznika pravdépo-
dobné pii vyskytu CPP 10° az 10°CFU/ml (obr. 6 — z6na
pocinajicich technologickych problémi). Podobné jsou
pak pomoci aproximace podle dosazenych vysledki uve-
deny koncentrace PPM a PLM v korespondujicich ¢asech
(obr. 7 a 8; tab. 7; body A, B, C). Lze fici, ze koncentrace
CPP 10° CFU/ml, ktera pfedstavuje po&atek mozného
vzniku technologickych problémt (&ili hranici bezriziko-
vych poétli jednotlivych technologicky $kodlivych sku-
pin mikroorganismii), odpovida geometrickym primériim
PPM pfi tfech ichovnych teplotach 34, 60 a 22 tis. CFU/ml
a pro PLM 35, 79 a 32 tis. CFU/ml (tab. 7; obr. 6-8). Je
patmé, Ze odhadnuté hodnoty jsou z mikrobiologického
pohledu do zna¢né miry srovnatelné. Je proto mozné
uvést obecnou hranici 45 tis. CFU/ml pro PPM a PLM
jako rizikovou pro zpracovani syrového kravského mlé-
ka na naro¢néj§i (zejména fermentované, ale i silnéji
tepelné namahané) mlékarenské produkty. Pfi trvalych

Tab. 6. Procentudlni zastoupeni jednotlivych skupin mikroorganismi v &ase a pfi riznych uchovnych teplotich (podle tab. 5) — Percen-
tual proportions of specific groups of microorganisms as related to time and storage temperatures (according to Table 5)

Cas' 4°C 6.5°C 10°C
® | ceeiceMm | ppm/cep | pm/cep | cpeiceM | pemscee | pmicep | cppicem | ppwmycpp | pLM/CPP
0 65 4 4 65 4 4 65 4 4

24 72 22 11 61 21 18 97 22 44

48 68 48 57 95 38 97 95 11 40

72 74 17 17 100 20 4 99 23 53

96 98 98 100 100 100 56 79 13 50
"time
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Obr. 7. Rist PPM pfi riznych teplotdch (bod v grafu pfedstavuje
primé&my logaritmus hodnot tfi riznych vzorkl mléka; tab. 5) —
PPM increase related to temperature variations (individual points
of the graph represent mean logarithms of values determined in
three different milk samples; Table 5)

Priise¢iky soufadnic boddt A, B, C s osou y znamenaji podet pro-
teolytickych mikroorg; dujicim &ase (obr. 6;
tab. 7) — Intersection points of A, B, C coordinates with y-axis
specify the counts of proteolytic microorganisms at time inter-
vals corresponding to ZPTP for CPP (Fig. 6; Table 7)

&
Vv Kor

Tab. 7. Geometrické priméry PPM a PLM korespondujici s &asem
dosaZeni 100 000 CPP (CFU/ml), tzn. ZTPT (obr. 7-8; body A, B,
C) — Geometric means of PPM and PLM corresponding to the
attainment of 100.000 CPP (CFU/ml) level, i.e. ZPTP (Figs. 7-8;
points A, B, C) '

4°C/61h 6.5°C/41 h 10°C/17h
(bod' A) (bod B) (bod ©)
PPM 33 884 60 255 22387
PLM 35481 79 432 31622
'point

teplotach pro uloZeni syrového mléka (4, 6,5a 10 °C) je
mozné ofekavat takové hodnoty cca za 60, 40 a 20 hodin
(body A, B, C; obr. 7-8; tab. 7). Tyto poznatky je mozné
doporucit k zohlednéni v pfislu§nych technologiich zis-
kavani, uskladnéni, pfepravy a zpracovéni mléka.

Vlivy sezony na mikrobiologickou kontaminaci
mléka

PrestoZe mikrobiologick4 kontaminace syrového krav-
ského mléka je silné ovliviiovana fadou pfedeviim pfi-
mych hygienicko-technologickych faktorii (napf. &istota
technologickych zafizeni), nelze opomijet skute¢nost, Ze
rovnéz sezonni kolisani hodnot velkych soubori miZe
byt vlivnym, i kdyZ nepfimym faktorem. Také seriézni iden-
tifikace pfimych pfi¢in kontaminace v ramci typickych se-
zonnich vykyvil je nesnadna, a proto je mnohdy spiSe na
irovni poloovéfenych hypotéz.

Ptes uvedené skuteénosti byl zpracovan velky soubor
mikrobiologickych dat také z pohledu sezonni variability
(obr. 9 a tab. 8). Nejvétsi hodnoty pro CPM byly zjistény
v mésicich bfezen, ¢ervenec a srpen (41 000, 39 000
239 000 CFU/ml) a pro CPP v mésicich ervenec, zafi
afijen (6 700, 6 200 a 5 700 CFU/ml). Nejmensi hodnoty
pro CPM pak byly zaznamenany v listopadu, fijnu

CZECH J. ANIM. SCI., 45, 2000: 373-383
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Obr. 8. Rist PLM pfi riznych teplotéch (bod v grafu pfedstavuje
primémy logaritmus tff riznych vzorkd mléka; tab. 5) — PLM in-
crease related to temperature variations (individual points of the
graph represent mecan logarithms of values determined in three
different milk samples; Table 5)

Prise&iky soufadnic bodd A, B, C s osou y znamenaji poZet proteo-
Iytickych mikroorganismi v korespondujicim &ase (obr. 6; tab. 7)
— Intersection points of A, B, C coordinates with y-axis specify
the counts of lipolytic microorganisms at time intervals corre-
sponding to ZPTP for CPP (Fig. 6; Table 7)

a ¢ervnu (23 300, 26 200 a 26 700 CFU/ml) a pro CPP
v dubnu, &ervnu a Gnoru (2 740, 4 500 a 4 600 CFU/ml).
Z vyhodnoceni je déle patrné, Ze kalendaini mésic je sta-
tisticky vyznamnym (P < 0,05 az < 0,001) faktorem v fadé
pfipadi sezonnich odchylek v hodnotach geometrickych
priméri CPM i CPP (obr. 9; tab. 8).

Zatimco vztahy mezi log CPM a log CPP (obr. 9; tab. 8)
v celém i v dil¢ich (mé&si¢nich) souborech byly pozitiv-
ni, pomémé tésné a statisticky vyznamné (obr. 9; r =
=0,58-0,76; P <0,001), nebyl pozitivni ani vyznamny
vztah pozorovan mezi sezonnim vyvojem geometrickych
priméri CPM a CPP a priimérnymi logaritmy CPM a CPP
(r=-0,04 a-0,10; P>0,05). Pfitom i ostatni korela¢ni ko-
eficienty mezi log CPM a log CPP v dal$ich hodnocenych
souborech byly podle ogekdvani pozitivni a statisticky
vyznamné (r = 0,53-0,96; P < 0,001) (tab. 4). Oproti tomu
vztahy mezi geometrickymi priiméry nebo primémnymi lo-
garitmy CPM a CPP (podle tab. 8) byly nevyznamné a ko-
relaéni koeficienty dosahovaly hodnot » =-0,37 a —0,42
pfi P> 0,05. Tyto zdénlivé rozpory a pomémné zajimavé
skute&nosti v sezonnim i celkovém hodnoceni svédéi
o tom, Ze v praktickych podminkach hraji vyznamnou roli
vlivy druhové riznych mikrobiologickych prostiedi,
a dale Ze hodnoty CPM a CPP jsou pak lokaIné ovliviio-
vény stejnymi technologickymi faktory ve velmi rozdilné
mife. Jinymi slovy, uréity prakticky hygienicko-techno-
logicky faktor a jeho variabilita v technologii ziskavani
a skladovani mléka ovliviiuji podle lokality relativng ve
vétsi mife CPP nez CPM a naopak. MizZe tedy napf. vli-
vem sezony nastat i typické obdobi, kdy zatimco CPM
celkové vzriistd, poéty CPP klesaji (negativni vztah), tedy
klesa i hodnota jejich pomé&mého indexu p, Tim viak neni
vylouden naopak vztah pozitivni.

Samotny sezonni vyvoj primé&rnych hodnot CPM, ale
zejména CPP (obr. 9) 1ze jen obtiZn& hypoteticky synchro-
nizovat s vyskytem nebo kolisanim n&kterého obvyklé-
ho zndmého sezonniho faktoru s moznym vlivem na
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Tab. 8. Dokumentace statisticky vy: ého vlivu h variaci (kalenddfnfho mésice; obr. 9) na vyskyt zékladni fyziologicko-
technologické bakteridlni kontaminace mléka (CPM, CPP) — Documentation of the significant effect of scasonal variations (calendar

month, Fig. 9) on fr of the pri 1 phy 1 and technological bacterial contaminants of milk (CPM, CPP)
Fyziologicko-technologické skupiny
Zékladnf parametry statistické v§znamnosti' mikroorganismi’
CPM CPP

Relativni frekvence statisticky vyznamnych rozdili (P < 0,05) uvnitt parovych kombinaci (%)* 68 56
t-hodnota nejvyznamnéjsiho rozdilu* 892 9,28
Pérova kombinace statisticky nejvyznamnj¥tho rozdilu (kalendéini mésice)* X1 Xnv
Geometrické priméry (v tis. CFU/ml) v korespondujicich mésfcich® 41/23 6/3
Statisticka vyznammost diference korespondujicich mésict’ P < 0,001 P < 0,001
Poget pripadi v ke dujicich mésicich® 356 /426 4501313
Korelani koeficienty r (log CPM x log CPP) korespondujicich mésict’ 0,66/0,64 0,71/0,60

'basic parameters of statistical significance, physiologico-technological sets of microorganisms, 3r=lanve frequency of statistically sig-nificant

(P < 0,05) differences within pau combinations (%), %-value of the most significant difference, pair combination of the most significant

difference (calend:
diffe , 3freq

q: lats

9cor

hygienu prostfedi dojnic, technologie dojeni a uskladng-
ni syrového mléka, jako jsou napf. vyvoj vnéjich teplot
nebo zména krmné davky vdzana na vegetaéni cyklus.
Vrcholy CPM za t&chto okolnosti odpovidaji (obr. 9; mé-
sic biezen) moZnosti zhor§ené kvality zésob nebo zbyt-

ic means (m ths. CFU/ml) in corresponding months, statistical signifi

of corresponding month

coeficients r (log CPM x log CPP) in corresponding months

kti zasob objemnych krmiv v pfedjaii a déle pak obdobi
nejvyssich primérnych vnéjich teplot (mésice Eerven
a gervenec). Druhy vztah je mozné pfiblizné ode&ist
i pro CPP, tento ukazatel je viak tfeba hodnotit velmi
opatrng.

82 % CCPMECPP
s 5 82% 82%
64% 55% 64 %
55 % - .
45%
301 — ] 55 %
64% T 82%
[ 91%
20
10 1
73 % "
369 73%| U5% "
8% 5% | |73 36%| |45% 45 % b 36%| | 459
Nt 1l
1 2 3 4 5 6 7 8 9 10 11 12
mésice'
n =381 355 356 313 289 205 202 442 450 518 426 637
r=069 058 066 060 065 067 076 067 071 062 064 061
p=02 02 015 012 022 024 024 022 030 033 031 022

Obr. 9. Dynamika sezonniho vyvoje zastoupeni celkové mezofilni a celkové psychrotrofni mikrofléry syrového bazénového kravského
mléka bEhem roku 1997 — Seasonal variations of the total mesophilic and total psychrotrophic microflora in bulk cow’s raw milk in 1997

n = po&et ptipadl — frequency, » = korela&ni koeficient — correlation coefficient (log CPM x log CPP), p, = pomémy index — ration index,
% = procento statisticky vyznamnych (P < 0,05) diferenci mezi parovymi kombinacemi mésicl — percentage of significant
(P < 0,05) differences between pair combinations of mounths

'months
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Pro nasi odbornou vefejnost je tato konference jedineénou pfileZitosti k ziskani nejnovéjSich poznatki
o reprodukci zvifat.

Blizsi informace je moZné ziskat na http://www.tzv.fal.de/esdar.

Piedsedou organizaéniho vyboru 4. konference v Praze a zéroveri reprezentantem nasi republiky v této
spole¢nosti je

Prof.Dr.J.Motlik, DrSc.

Ustav Zivotisné fyziologie a genetiky CAV
277 21 Libéchov

Tel.: +420206 69 71 41

E-mail: motlik@site.cas.cz

Ing. Miroslav Rozkot, CSc.

Doc. Ing. Josef Cerovsky, DrSc.

Vyzkumny ustav Zivocisné vyroby, Praha 10-Uhrinéves
Pracovisté Kostelec nad Orlici
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Literatura by méla sestavat hlavné z lektorovanych perio-
dik. Citace se fadi abecedné podle jména prvnich autord. Od-
kazy na literaturu v textu uvadéji jméno autora a rok vydani.
Do seznamu se zafadi jen price citované v textu. Na price
v seznamu literatury musi byt odkaz v textu.

Na zvlastnim list¢ uvadi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, &islo telefonu a faxu, popf. e-mail.

Rukopis nebude redakei pfijat k evidenci, nebude-li po for-
malni strance odpovidat pokyniim pro autory.

Podrobné pokyny pro autory jsou uverejnény v &isle 1
tohoto ro¢niku.
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