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For detection of most frequent bovine diseases that adversely affect produc­
tion, bulk milk samples offer several advantages over blood analysis, including ease 
of use and cost-effectivness. The results oJ the analysis of collective milk sample 
enable the nutritional and health status determination of the herd. Discussions with 
producers, further analyses of husbandry measures, clinical examination of animals, 
blood and milk samples ensure an effective health and productive management of the 
herd. Our findings are based on the evaluation of 1547 weekly bulk milk samples. 
Milk samples from four districts in Slovenia were collected weekly on 30 farms 
through 1993 (n= 12) I 1994 (n= 18) and analyzed for fat, protein, lactose, urea, 
sodium, potassium. acetone concentrations and somatic cell count. A coefficient 
between fat/protein and protein/urea was also calculated. The model of multiple 
analyses of variance revealed that the results of milk analyses were statistically 
significantly (P<0,05) influenced particularly by the year of the investigation, farm, 
season (winter/summer ration) and to a lesser extent (P>0,05) by the health status of 
the udder (SCC x I 000/ml) and ketolactia. The results of the milk profile test are 
useful for producers as we ll as all specialists involved in dairy industry, with 
emphasis on eco nomics and cost reduction of production. 
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INTRODUCTION 
Rum in ants, especially dairy cows, are among the most important producers of high 

quality nutritional substances. Because they represent the main source of income for milk 
producers, the latter will look increasingly to veterinarians for advice and knowledge about 
how to achieve their production objectives. 

"ln Slovenia, milk delivery per dairy farm is not restricted as yet. The national 
trend are lower prices and increasing expenses, while it has not been agreed upon the end 
quality of milk or other manufacturing purposes. Currently, only few systems exist that 
can provide the welfare of animals in all respects (l)". 

For extensive milk production highly selected cows are used: cows must be clinically 
normal, properly fed and well looked after. Good management of the dairies demands a 
constant cooperation with professional services which can help producers detect and 
prevent health problems. Therefore it is of the utmost importance to monitor and analyze 
the production data accurately. For monitoring the production and health status of cows 
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the Milk Profile Test (MLPT) (2,3,4) is implemented. Namely, milk sample examinations are 
performed on a fairly regular basis, collection is simple and an individual animal (monthly 
milk control), a herd (bulk milk sample) or a greater number of cows from a certain district 
(bulk tank) can be monitored. Milk is a diagnostic biological medium for detection of sub­
clinical metabolic, deficiency, infectious, intoxication and parasitic diseases. Milk analyses 
enable a broader interpretation of the health status of cows, especially subclinical udder 
diseases; notably, counting of somatic cells in milk as an aid for mastitis detection. lnapparent 
udder diseases lead to sub-optimal milk production (3 ,5,6,7,8,9, 10). The results of milk 
examinations are therefore useful for producers as well as consultants, selectionists, dairies 
and veterinarians and thus being of national significance (2, 3, 4, I 0, 11, 12, 13, 14, 15, 16). 

This paper discusses the findings of a two- year analysis of bulk milk samples on 
weekly basis. 

MATERIAL AND METHODS 
Bulk milk samples were collected weekly through 1993-94 on 30 dairy farms and 

analyzed for concentration of fat, protein, lactose, urea, acetone, somatic cells, sodium and 
potassium. Coefficient was calculated also between fat and protein content (Qf/p) and 
protein and urea content (Qp/u). 

The obtained results of milk analyses were processed by the statistical package 
SAS (17). 

Table I: investigated milk parameters and laboratory methods 

No Investigated parameters Symbol Unit Lab. methods 

I Milk fat Fat % Milko - Scan 

2 Milk protein Prot. % Milko - Scan 

3 Lactose Lactose % Milko - Scan 

4 Milk urea Urea mmol /L Cobas Mira 

5 Sodium Na mmol/L Cobas Mira - ISE Module 

6 Potassium K mmol/L Cobas Mira - IS E Module 

7 Milk acetone Acetone mmol/L O ' Mooreu,s method 

8 Somatic cell count sec x 1000/ml Fossomatic 360 

9 Fat/protein coefficient Oup 

10 Protein/urea coefficient Op/u 

- - - ----- ---------
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Table 2: Distribution of farms with regard to year of investigation, region, 
feeding season, husbandry, somatic cell count and ketolactia. 

WEEKLY BULK MILK SAMPLES 

n=1574 

1993 1994 

I I I I 

19 

DISTRICT SEASON SOMATIC CELL COUNT CSCC) ACETONE CONCENTRATION 

1 = Gorenjska 22 farms 1 = Win ter 1 =up to 100.000/ ml 1 =negative •(-) 
2 = Vipava 2 farms 2 =Summer 2 = 100.000 to 250.000 / ml 2 =positive*' (±to+++) 
3 = fdri ja 4 farms 3 = 250.000 to 400.000 / ml 
4 = Ljubljana 2 farms 4 = 400.000 to 750.000/ml 

5 =above 750.000 / ml 

* = negative (-) 
** = positive(± = 0, 16 mmol!L; + = 0, 17-0,42 mmol!L; ++ = 0,43-1,72 mmol/L; 

+++ > I, 72 mmol!L) 

The statistical model used was: 

where: 

Yijklmn 
µ 
L· I 
K· J 
sk 

scc 1 
Acm 

eijklmn 

Yijklmn= µ + Li + Kj+ Sk + SCC1 + Acm + eijklmn 

= observation resp. measured property ijklmn 
= mean value of observations 
= influence of year i (i= 1993, 1994) 
= influence of farm (i= I ... 30) 
= influence of ration with regard to season (k= 1,2) 

k= I from I. to 17. and from 40. to 52. week of experiment 
k=2 from to 18. to 39. week of experiment 

= effect of SCC class (I= I ... 5) 
= effect of milk acetone concentration (m= 1,2) 
= residual random (error) 

RESULTS AND DISCUSSION 
Table 3 presents mean values of parameters analyzed in weekly bulk milk samples 

with regard to the year of the research, feeding season, somatic eel 1 count, acetone content 
and the highest resp. lowest average in 30 herds. 

The most significant change was established by mean protein and urea content in 
1994 as a consequence of milk price manipulation. 
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Table 3.· Association of mean weekly values of bulk milk parameters (n =J 541) with 
the year of the research, feeding season, state of udder, ketolactia and the lowest resp. 

highest obtained concentration in 30 herds. 

Effects 

No 

1 1993 

1994 

2 winter 

Summer 

sec F 

sec 2"' 

3 sec r 

sec 4'' 

sec 5" 

4 Acetone 

Acetone 

5 Mini m." 

Max. 

Total en=30) 

Fat Prat Lactos Urea 

% % % mmol/L 

3,8 3,16 4,76 4,76 

3,8 3,27 4, 77 5,38 

3,9 3,27 4 ,76 4,69 

3,7 3,17 4 ,78 5. 72 

3 ,8 3 ,27 4,85 4,88 

3,8 3,25 4, 79 5,16 

3 ,8 3 ,22 4,76 5,12 

3,8 3,19 4,73 5 ,13 

4,0 3,18 4,69 5 ,24 

3,8 3,23 4,77 5,16 

3,9 3,17 4,77 4,83 

3,5 3 ,02 4,61 4,02 

4,4 3,45 4,93 6,10 

3,8 3,23 4, 77 5 ,13 

* I = up to 100.000sc/ml 
2 = I 00.000 to 250.000 sc/m l 
3 = 250.000 to 400.000 sc/ml 
4 = 400.000 to 750.000 sc/ml 
5 = above 750.000 sc/ml 

Na 

mmol/L 

-

22, 9 

22,8 

23,0 

21,8 

22' 3 

22 ,8 

23,9 

25,5 

23,0 

22, 3 

21, 1 

26,0 

22,9 

** =mean min./max. value in herds 

K sec Op/u Qf/p 

mmol/L x103 

- 378 0, 72 1,23 

38,9 323 0,67 1,19 

38 ,8 331 0,75 1,21 

39,1 364 0,61 1,20 

38,8 77 0,73 1,17 

38,9 177 0, 70 1,19 

39 ,0 319 0,69 1,21 

38,9 532 0,67 1,22 

38,8 1020 0,65 1,26 

38,9 342 0,68 1,20 

38,7 377 0, 71 1,26 

38,l 91 0, 55 1,12 

40,6 813 0,89 1,43 

38,9 345 0,69 1,21 

A two-year monitoring of somatic cell count in bulk milk revealed that the obtained 
average cell count 345.000 sc/ml was too high. Namely, 30% of samples contained over 
400 .000 sc/ml. The results also demonstrated that from 30 monitored herds 8 exhibited 
weekly elevated cell count. On the basis of these findings we recommend that producers 
keep the somatic cell count in bulk milk below 250.000 sc/ml. lt was concluded that the 
count exceeding 250.000 sc/ml indicated a greater number of animals with udder inflammation 
(l0,18,19). 

Table 3 also demonstrates that an elevated cell count in milk is closely related to a 
higher Na and urea level and that protein content decreases if somatic eel 1 count increases. 

Within the framework of the research the acetone content in bulk milk was also 
determined on a weekly basis and 141 (9,2%) positive responses were established. A 
detailed analysis has revealed that the acetone presence was mainly a reflection of feeding 
grass silage with elevated butyric acid content- the so-called alimentary resp. false ketosis. 
In this form of ketolactia the milk acetone was found in nearly all cows regardless of 
lactation period (20,21 ). 
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With the statistical model of the analysis of variance with 5 entries we calculated F­
values and established statistical significance of individual factors affecting milk parameters. 
fn Table 4 F-values for indiv idual influences and determination coefficients (R2) for milk 
content are presented. 

Table 4: Demonstration of the results of the analysis of variance with 5 
entries, determination coefficient (R2) and coefficient of variation (CV) 

Vari ab1 I Fat Prot Lactos Urea Na K Gp/u Qf/p 
ity e 

sources % % % mmol /L mmol/L mmol/L 
Farm ;': ;': ;', ;': ;'; -:. ;': -:: ;': ;':: -::: ;': -::: -:: ;': -:::-:::-::: -:::-:::-::: -:::-:::-::: 

Year *-!::;': ;': ,., ;':: * •'o-!:: 

Season -:::;':: ; '; ...... ;'::;':-::: -:::-:::-::: NS ;'::-!:: -::;': ;': ;': ;': 

sec- *;';-,'; NS ;':;':-!: ;':: *-!• NS NS ;';-/:: 

cl ass 
Keto I act NS *-!::;', NS NS ;':-!:;': NS NS ;':;': 

i a 
R2 (%) 36, 53,7 32,2 27,4 22 '5 10' 5 23,2 35,8 

0 
CV (%) 2,1 25 , 5 10,8 4,7 29,6 7,5 

6 8 3 7 

I = Na and K were measured only in 1994 
* = P< IJ,IJ5 ** = P< IJ,IJI *** = P< IJ,IJIJI 
NS = insignificant 

The investigated milk properties in weekly samples were statistically most 
significantly affected by the farm . This result is , we believe, quite objective because there 
are great differences among herds with regard to the management regime and health 
condition of dairy cows. Simi lar reports have been obtained also by other authors (I, 22, 23 , 
24,25). Season (temperature, humidity, husbandry) had also a significant effect on the 
majority of parameters, especially on fat , proteins and urea levels as well as somatic cell 
count. Through July, August and September the SCC was highest and the greatest frequency 
of mastitis was observed as well (I 0, 19,26). The authors rep011ed that the cell count was 
affected besides various causative agents of mastitis also by a whole range of other factors, 
among them the time of the year, and consequently alternations in the feeding and husbandry 
measures (1 , I 0, 18,19,25,27,28). 

The obtained results confirm that the concentration of lactose and Na are closely 
related to somatic cell count. An increased cell count results in lactose content decrease, 
while Na concentration increases. This finding points out that the results of the MLP-test 
should be interpreted from various viewpoints. The most frequently established clinical 
state in cows is depressed milk secretion due to bacteriological inflammation of the mammary 
gland. In such cases an elevated cell count (>350.000 sc/ml), elevated Na content (>23,00 
mmol/L) and decreased lactose content (<4,70%) were observed. Metabolic disorders in 
bulk milk samples associated with acetone content (ketolactia) were less frequently detected. 
The concentration of protein and Na was in such milk markedly lower. Acetone in milk 
appears in various forms of ketosis resp. impaired metabolism of carbohydrates and fats 
which is reflected at least at the initial stage in the compensated rumen resp. metabolic 
acidosis . The established acetone in bulk milk, lactose content about or below 4, 70% and 
Na content below 22,5 mmol/L as well as suppressed milk secretion are sensitive predictors 
of metabolic disorders . Milk protein content is also decreased, whereas the somatic cell 
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count is below 250.000 sc/ml. Similar findings have been reported by other authors who 
suggested the same milk parameters as we monitored for evaluation of the energy and fat 
metabolism in dairy cows (4, 10, 20, 21, 29, 30, 31, 32, 33, 34, 35, 36). 

Through our statistical model we managed to clarify a substantial part of variance. 
Determination coefficient (R2) was highest by the protein percentage in milk and as much 
as 53,7% of variance was explained. Determination coefficients were rather high also by 
other milk concentrations (above 22,5%) with the exception of K (10,5%). Thus, the model is 
encompassing the majority of factors significantly affecting milk composition. 

CONCLUSION 
The most important observations derived from our study of dairy cows and bulk 

milk composition on 30 farms using the MLP-test method are the following: 
1. The MLP-test was well accepted by the farmers in the study region. The results 

of systematic weekly bulk milk composition analyses were most valuable for dairy producers 
especially because they were immediately informed about their performance. 

2. Collection of milk samples on a weekly basis and a continuous exchange of 
information played an important role between the producers and researches. Soon a 
constructive working atmosphere was created as the producers had reason to be interested 
in how they can achieve the optimal production under their current farm conditions. 

3. The MLP-test with its wide applicability stimulates the farmers to closely monitor 
their animals because the results of various analyses indicate many potential factors that 
either hinder or promote the realization of their production goals . 

4. Last but not least, the educational potential of the MLP-test should be emphasized 
as well. The producers and specialists, the beginners in the first place, are compelled to 
meticulously record and analyze the obtained data which is essential for making progress 
in modern preventive medicine in dairy herds. 

FUTURE CONSIDERATIONS 
The MLP-test is in its essence a monitoring of health , nutritional and production 

problems in dairy herds' management. Because of the great practical use of the results, the 
test should be broadly utilized in the future . New parameters will have to be studied and 
included for diagnostic, epidemiological and economic objectives (2,3 ,4,37). The milk 
progesterone concentration should be evaluated because of its diagnostic utility for 
pregnancy and other ferti I ity problems assessment (3,3 8,39). Further, the M LP-test can be 
effectively used in epidemiology resp. prevention of some parasitic, bacteriological and 
virological diseases as well as determination of hampering and poisonous substances in 
milk (antibiotics, heavy metals, etc.) (5 ,40). Through modern diagnostic methods for 
assessment of antibodies in milk it is already possible to detect ostertagiasis , brucellosis, 
leucosis , BYD and winter bovine dysentery (3). 

An integrated cooperation between producers , veterinarians, consultants , 
selectionists and supervising services will be needed to exhaust the total potential of the 
MLP-test. 
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TECT HA MJIEKO · ,UBEfO,UllfilHO llCKYCTBO 

TX · I T. 3a11HHK. A. IJe1-iroB, n . Ja36e1..1, MapH.Ja Know1w1 

3a OTKpHBal-be Ha Haj<IeCTHTC 60JJCCTH Kaj rOBC/jaTa KOH HCraTl1BHO BJJ11jaaT Ha 

Hl1BHHTe npOH3B0/1HH CBOjCTBa, a1rnJJ113aTa Ha rrp11Mepo1..1H 011 rpyrrHO MJJCKO HY/1H HeKOJJKY 

rrpeljHOCTl1 BO O/jHOC Ha aHaJJH3aTa Ha KpBTa, KOH ce O/jHecyBaaT rrpe11 ce Ha e/jHOCTaBHOCTa 

11 HHCK11Te TpOWKOBH. Pe3yJJTaTHTe 011 aHaJJH311TC Ha rpyrrHHTe MJJeKO npo611 OB03MO)KyBaaT 

011pe11yBaI·be Ha xpaHHTeJJHl10T 11 311paBCTBeH110T cTaTyc Ha cTa/joTo. Pa3ronopHTe co 

np0113BO/jl1TCJJl1TC, 11011anraTa aHaJJH3a Ha cj:JapMCKOTO CTOIIaHHCYBaihe, KJJl1HJ1<IKOTO 
l!Clll!TyBa1-1>e Im )1<11BOTHHTe H a1rnJJ113aTa Ha KpBHH H MJJeKO npo6H, OB03MO)KyBaaT 

ecj:JeKTllBHO paKoB011e1be co cTa110To. Haw11Te Hao1111 ce 3acHonaaT Ha 1547 He11enHo 3eMam1, 

rpynH11 MJJeKo npo6H. MneKo rrpo611Te 0114 no11pa<1ja Ha CnoBeHHja 6ea co611paH11 He11enHo 

011 30 cj:JapMI1 BO rrepHO/jOT 0111993 (n= l2), 1994 (n=l8) H HCIIHTyBaHll Ha MaCJJeHOCT, 

co11p1111HaTa Ha npoTCl1Hl1, JJaKT03a, ypea, HaTpHyM, Kan11yM, KOHL1eHTpa1..1HjaTa Ha a1..1eTOH 

11 6poj Ha COMaTCKH KJJeTKH. npecMeTaHll 6ea 11 COO/jHOCHTC MacT/rrpOTCl1Hl1 11 rrpoTeHHH/ 

ypea. Co noMOW Ha Mo11enoT Ha MYJJT11rrna a1iaJJH3a Ha BapHjaHcaTa 6ewe YTBp/1CHO 11eKa 

ro1111HaTa Ha 11CDHTyBal-be, cj:JapMaTa 11 CC30HaTa (311Ma JJeTo) 11Ma CTaTl1CTWIKl1 3Ha<mTeJJHO 

BJJ11ja1me (P<0,05) Bp3 pe3yJJTaTHTe 011 aHaJJH3aTa Ha MJJeKOTO, 11011eKa 3/jpaBCTBeHHOT 

CTaTYC Ha BttMeTO (SCCx I 000/ rnl) 11 KCTOJJaK1..111jaTa 11MaaT IlOMaJJO BJJHjan11e (P< 0,05). 

pe3yJJTaTl1TC Ha TeCTOT 3a MJJe<ICH rrpocj:JMJJ ce KOp11CHl1 KaKO 3a rrpOI13B0/1HTCJJHTC, .TaKa 11 

3a CttTe rne1..1HjaJJHCTH BKJJy<IeHH BO MJJC<IHaTa HH/1YCTpHja, rroce6HO 011 rne1111a TO<IKa Ha 

eKOHOMCKI1 np11<J11HI1. 

K/ly'IHU 36opo6U: MJ/CKO, MJ/COHU Kpaau, UieciU Ha MJte<teH upocj:JUJl, Maciii.uiii.uc 


