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ABSTRACT

During the period of 1.5.2013 to 26.6.2013 (57 days) bulk milk samples was obtained in herds of
Holstein (H) cows from University farm in Zab&ice. Same number of bulk milk samples was
obtained in herd of Czech Fleckvieh (C) cows from farm GENAgro Riany, a.s. Samples were
taken daily (n=114). Average values of milk parameters of Holstein cows were follows: lactose
content 4.66 g.100g?, calcium content 1.02 g.I™, chloride content 0.90 g.I", somatic cell count 206
10%.ml™. There was average diurnal temperature 16.58 °C in stable. The average values of milk
parameters of Czech Fleckvieh cows were follows: lactose content 4.78 g.100g™, calcium content
1.03 g.I, chloride content 0.90 g.I", somatic cell count 286 10°.ml™. There was average diurnal
temperature 18.56 °C in stable. For both breeds was also found chloride-lactose ratio (for Holstein
cows 1.93, for Czech Fleckvieh cows 1.88). Based on the analysis of milk samples were measured
average values of this two breeds compared among themselves. Statistically very highly significant
difference between breeds was found (P<0.001) in lactose content and somatic cell count. In
average diurnal temperature and chloride-lactose ratio was detected statistically significant
difference (P<0.05). Difference of calcium and chlorides content between this two breeds were not
statistically significant (P>0.05).

Key words: bulk milk samples, lactose, calcium, chlorides, somatic cell count, Holstein breed,
Czech Fleckvieh breed

Acknowledgments: This research was supported by the grant project FA MENDELU IGA TP
2/2013.

207 |Page



Mendel
Net

MENDELNET 2013

INTRODUCTION

Milk yield of dairy cows is influenced by their genetic potential, nutrition and health (Bouska J. et
al. 2006). Changes in milk composition (for example in lactose content, mineral content, enzymes
or somatic cell count) can be attributed to disease onset, so there may be differences in milk
composition useful for early detection of health problems and starting the treatment (Hamann J.,
Kromker V. 1997). Other influences affecting the composition of milk is breed, season, stage of
lactation or heat stress (Gajdasek S. 2003). Increasing somatic cell count (SCC) in milk leads to
changes in its composition, for example, in representation of protein fractions, minerals and lactose
content. These changes have a negative impact on the further processing of milk. Affecting SCC is
based especially in optimal breeding conditions (Zadrazil K. 2002). For SCC in raw milk is given
as standard in 1 ml <400 000 SC (Dolezal O. et al. 2000). Among the most sensitive indicators of
udder disease belongs lactose content. If there is disease its content decreases (LukaSova J. et al.
1999). Therefore, there is a negative correlation between SCC and lactose content in milk
(Gajdusek S. 1996). Average milk contains 4.6 g.100g™ of lactose. To compensate osmotic pressure
in the mammary gland, because of low lactose content, there is an increased transfer of sodium
chloride from blood to milk. The average chloride content in milk is in range 0.8-1.4 g.I"* (Harding
F. 1996; Gajdusek S. 2003). Koestler (1920) used the ratio of chloride ions and lactose to indicate
normal or mastitis milk (McSweeney P.L.H., Fox P.F. 2009). In normal bulk milk samples is
chloride-lactose ratio 1.7-2.2. Values greater than this upper limit points to secretory disorders in
the mammary gland (Sustova K. 2005). McSweeney P.L.H., Fox P.F. (2009) presents upper limit to
3. Among the minerals what values decline in mastitis is included Ca (Gajdisek S. 2003). From a
technological point of view the content of calcium in milk is one of the critical factors affecting
milk clotting enzymes in cheese production (LukaSova J., Smrckova A. 2003).

It is evident that the quantity of milk and its composition is also influenced by breed (Jani L. et al.
2007). In the Czech Republic, dominate two breeds of cattle — Holstein dairy breed (H) and Czech
Fleckvieh breed (C) dual purpose breed (Bouska J. et al. 2006).

The aim of this study was evaluate lactose, calcium, chloride content and somatic cell count in bulk
milk samples from Holstein and Czech Fleckvied breed.

MATERIAL AND METHODS

During the period of 1.5.2013 to 26.6.2013 were analysed bulk milk samples from morning milking
(sampled daily) obtained in herd of Czech Fleckvieh cows (C; n=57) from farm GenAGRO Ricany,
a.s. In the same way in this period were sampled bulk milk samples obtained in herd of Holstein
cows (H; n=57) from University farm in Zabgice. Total number of samples was 114, representing
the morning milk yield. Cows were fed total mixed ration ad libitum and were in various stage of
lactation.

Analysis of samples was performed in the laboratory of Department of Animal Breeding at Mendel
University in Brno. Average diurnal temperature represents the arithmetic mean of the
temperatures in the control days, measured every 15 minutes using 3 sensors with HOBO data
logger (Onset Computer). Lactose content was measured on instrument Julie C5 Automatic (Scope
Electric) working on the principle of thermo analysis. Chloride content in milk was determined
after the addition of nitric acid by titration argentometric. Chlorides were precipitated by excess
silver nitrate solution and for reverse titration was used a solution of ammonium thiocyanate. For
the determination of calcium content was used complexometric titration with EDTA,2Na. Somatic
cell count was measured on NucleoCounter SCC-100 (Chemometec). It is an integrated
fluorescence microscope designed to detect signals from the fluorescent dye, propidium iodide
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bound to DNA. Chloride-lactose ratio (x) number was determined according to the
_ alo0

formula X=240

a...chloride ions content (g.I")

b...lactose content in milk (g.100g™)

RESULT AND DISCUSSION

Tab. 1 provides relationship between both monitored breeds within measured properties of milk.
On both farms (n=114), the average diurnal temperature was 17.57 °C. Average diurnal
temperature in GenAGRO Ricany, as. (Czech Fleckvieh breed - C; n=57), was 18.56 °C,
in University farm in Zabgice (Holstein breed - H; n=57) was measured average diurnal
temperature during monitored period 16.58 °C. Difference between temperatures was 1.98 °C. In
research Polak O. et al. (2011) were found slightly higher diurnal temperatures in the Zabgice
stable. Mudiik Z. et al. (2006) state, that the effects of heat stress in dairy cows are reflected at
temperatures above 24 ° C. Between temperatures at both farm was found statistically significant
difference (P<0.05). Average lactose content in milk samples from C and H breed was found 4.72
9.100g?, in samples from H breed was measured average lactose content 4.66 g.100g™, in case of C
breed was found 4.78 g.100g™ lactose content. Difference between values was 0.12 g.100g™.
Between H and C breed was found statistically very highly significant difference in lactose content
(P<0.001). With higher lactose level in case of C breed than in case of H breed agree Kucera J.,
Kral P. (2006). Different result state Polak O. et al. (2011) and Javorova J. et al. (2013a) beccause
in their studies was not found statistically significant difference (P>0.05) and there was slightly
higher lactose content in case of H breed. Average somatic cell count in milk samples from C and
H breed was detected 247 10°.ml™. For H breed was the average content of somatic cell 206 10°.ml"
! for C breed was detected 286 10°.mlI™. Diference between values was 80 10°.mI™. Between both
breeds was found statistically very highly significant diference in somatic cell count (P<0.001).
Javorova J. et al. (2013b) state (in winter season), there is difference between somatic cell count
within C and H breeds 49 10°.mI™ and lower somatic cell count in case of H breed. Hanus O. et al.
(1992) states more favorable values (statistically significantly lower) somatic cell count in C breed
samples. Average value of chloride-lactose ratio (in milk samples from both breeds) was calculated
1.91. For H breed it was 1.93, for C breed 1.88. Differences between values was 0.05. Between
monitored breeds was found statistically significant diference in this parameter (P<0.05). Hanus$ O.
et al. (1992) state average value (milk samples from C and H breed) 2.27. They discovered
statistical significancy between chloride-lactose ratio and breeds. This value was found lower in
case of milk samples from C breed. Gajdusek S. (1996) adds that the ratio of chloride and lactose is
already changing when somatic cell count rise above 250 10°.ml™.

Between both monitored breeds was not found statistically significant difference (P>0.05) in
calcium content in milk. Average content of Ca (both breeds) was found 1.03 g.I". For H breed was
average content of this parameter 1.02 g.I", for C breed 1.03 g.I". Diference between values was
0.01 g.I"". Czerniewicz M. et al. (2006) states that in their research was for H breed found average
calcium content 1.21 g.I"* (period from October to April), Dambacher M.A. (1995) adds that the
active excretion of calcium into the milk from organism is observed in cows with higher milk yield.
Kugera J., Kral P. (2006), however, states that the C breed has a higher content of Ca than H breed.
Between the two breeds was not found statistically significant difference (P>0.05) in chloride
content in milk. For both breeds was their average content found identically 0.90 g.I*. Hanu$ O. et
al. (1992) discovered statistical significancy between chloride content and breeds, lower content of
Cl was found in milk samples from C breed.
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Tab.1 Relationship of both monitored breeds within measured properties of milk

PARAMETER UNIT - |_|BREEDC Significancy
Number of samples n - 57 57 -
Average diurnal temperature °C 17.57 | 16.58 | 18.56 *
Lactoses content g.100g™ | 472 | 466 | 4.78 dedek
Somatic cell count 10°mlt | 247 206 286 -
Calcium content g.l? 1.03 | 1.02 | 1.03 N.S.
Chlorides content g.l? 0.90 0.90 0.90 N.S.
Chloride-lactose ratio - 191 1.93 1.88 *

N.S.= non-significant (P>0.05), *= P<0.05, ***= P<0.001

CONCLUSIONS

The aim of this study was evaluate lactose, calcium, chloride content and somatic cell count in bulk
milk samples from Holstein and Czech Fleckvied breed. It was found that between this two breeds
was very highly statistically significant difference in lactose content and somatic cell count.
Statistically significant diference between monitored breeds was found in chloride-lactose ratio and
average diurnal temperature observed in the monitored farms. Statistically not significant difference
was reseached in calcium content and chloride content. The existence of significant differences
between Czech Fleckvieh and Holstein breed within the monitored parameters support opinion that
should be taken into account in the evaluation of milk quality.

REFERENCES

BOUSKA, J. et al., 2006: Chov dojeného skotu. 1. vyd. Profi Press Praha, 186 s. ISBN 80-86726-
10-9.

CZERNIEWICZ, M., KIELCZEWSKA, K., KRUK, A., 2006: Comparison of some
physicochemical properties of milk from Holstein-Friesian and Jersey cows. Pol. J. Food Nutr. Sci.
Vol 15/56, SI 1, pp. 61-64.

DAMBACHER, M. A., 1995: Vapnik v prevenci a 1é¢bé osteopordzy. In: Sbornik ze semindre
Mineralni latky ve vyZivé — vyznam makroelementii pro ochranu zdravi. Praha,15-19.

DOLEZAL, O. et al., 2000: MIéko, dojeni, dojirmny. 1. vyd. Agrospoj Praha, 241 s.

GAJDUSEK, S., 1996: Vliv mastitidniho onemocnéni na mlénou produkei, slozeni, kvalitu a
technologické vlastnosti mlék. In: Sbornik ze seminéte “Kontrola mastitid pri produkci mléka.”,
VUCHS Rapotin, s. 25-27; 106 s.

GAJDUSEK, S., 2003: Laktologie. 1. vyd. MZLU Brno, 84 s. ISBN 80-7157-657-3.

HAMANN J., KROMKER V., 1997: Potential of specific milk composition variables for cow
health management. Livest. Prod. Sci., 48: 201-208. ISSN 1871-1413

HANUS, 0., ZVACKOVA, L., GENCUROVA, V., GABRIEL, B., 1992: Relation of lactose levels
in milk and indicators of mammary gland health in the first third of lactation. Veterinarni medicina,
37 (11):595-604.

210 | Page


http://europepmc.org/abstract/MED/1292168/?whatizit_url_Chemicals=http://www.ebi.ac.uk/chebi/searchId.do?chebiId=CHEBI%3A17996
http://europepmc.org/abstract/MED/1292168/?whatizit_url_Chemicals=http://www.ebi.ac.uk/chebi/searchId.do?chebiId=CHEBI%3A17716

Mendel

Net
MENDELNET 2013

HARDING, F., 1996: Milk quality. Vol. 1. Wolters Kluwer Law & Business, 184 p. ISBN
0834213451.

JANU, L., HANUS, O., FRELICH, J., MACEK, A., ZAJICKOVA, 1, GENCUROVA, V.,
JEDELSKA, R., 2007: Influences of different milk yields of Holstein cows on milk quality
indicators in the Czech Republic. Acta Veterinaria Brno, 76, 4:553—561. ISSN 1801-7576.

JAVOROVA, J., FALTA, D., VELECKA, M., ANDRYSEK, J., VECERA, M., STUDENY, S.,
CHLADEK, G., 2013a: Porovnani obsahovych sloZek a technologickych vlastnosti mléka dojnic
holstynského a geského strakatého plemene v zimnim obdobi. [CD-ROM]. In Animal Breeding, s.
90-98. ISBN 978-80-7375-666-6.

JAVOROVA, I, FALTA, D., VELECKA, M., VECERA, M., ANDRYSEK, J., STUDENY, S.,
CHLADEK, G., 2013b: Relationship between qualitative characteristics and somatic cell count of
bulk milk samples from Czech Fleckvieh and Holstein dairy cows. In: PASALIC, B. Il
international symposium and XVII1 scientific conference of agronomists of republic of Srpska, book
of abstracts. 1. vyd. Banja Luka: Faculty of Agriculture, University of Banja Luka, s. 359. ISBN
978-99938-93-26-4.

KUCERA, J., KRAL, P., 2006: Cesky strakaty skot: zaméfeno na kvalitu. [online], [cit.1.10.2013].
Svaz chovatelt Ceského strakatého skotu.
http://www.agris.cz/Content/files/main_files/74/152750/3_06.pdf

LUKASOVA, J. et al., 1999: Hygiena a technologie produkce mléka. 1. vyd. Veterinarni a
farmaceuticka univerzita Brno, 101 s. ISBN 80-85114-53-4.

LUKASOVA, J., SMRCKOVA, A., 2003: Obsah vapniku v mléce a jeho vyznam. Veterindistvi,
53:192-193. http://www.vetweb.cz/informace-z-oboru/hygiena-technologie/Obsah-vapniku-v-
mlece-a-jeho-vyznam__s1496x50823.html

McSWEENEY, P. L. H., FOX, P. F., 2009: Advanced Dairy Chemistry. Volume 3: Lactose, Water,
Salts and Minor Constituents. 3rd ed. Springer Science + Business Media XXIV, 784 p. ISBN 978-
0-387-84865-5.

MUDRIK, Z., DOLEZAL, P., KOUKAL, P., 2006: Z&klady modern/ vyZivy skotu: védeckd
monografie zpracovand v ramci reSeni VZ MSM 6046030901. 1. vyd. Ceska zem&d¢€lska univerzita
v Praze, 276 s. ISBN 80-213-1559-8.

POLAK, O., FALTA, D., ZEIDOVA, P., VECERA, M., STUDENY, S., CHLADEK, G., 2011:
Effect of barn microclimate on milk content and technological properties of bulk tank samples in
Czech Fleckvieh cows during the whole year. [CD-ROM]. In MendelNet 2011 - Proceedings of
International Ph.D. Students Conference. 593-601.

SUSTOVA, K., 2005: Laktologie (navody do cviceni). 49 s. In press

ZADRAZIL, K., 2002: Miékaistvi: (prednasky). Ceska zem&d&lska univerzita v Praze a ISV Praha,
127 s. ISBN 80-86642-15-1.

211 |Page


http://www.agris.cz/Content/files/main_files/74/152750/3_06.pdf
http://www.vetweb.cz/informace-z-oboru/hygiena-technologie/Obsah-vapniku-v-mlece-a-jeho-vyznam__s1496x50823.html
http://www.vetweb.cz/informace-z-oboru/hygiena-technologie/Obsah-vapniku-v-mlece-a-jeho-vyznam__s1496x50823.html

	COMPARISON OF LACTOSE, CALCIUM, CHLORIDE CONTENT AND SOMATIC CELL COUNT IN BULK MILK SAMPLES  FROM HOLSTEIN AND CZECH FLECKVIEH BREED
	ABSTRACT
	MateriAL aND METHODS
	rESULT AND DISCUSSION
	CONCLUSIONS
	REFERENCES

