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ABSTRACT

This study was carried out to determine using possibility of viscosity values for determination
of dairy milk quality. Bucket raw bovine milk samples collected from smallholder dairy farms were
analyzed on five test days. While somatic cell count of milk samples (DMSCC) were obtained by
direct microscopy, viscosity values (VMSCC) were assessed by a viscosty meter. In spite of relatively
lower values had been recorded in VMSCC, no significant difference was found according to both
methods. In subgroup evaluation by DMSCC and VMSCC, 22.4 and 34.0% of the samples were
lower than the legal SCC limit for human consumption, respectively. Calculated high correlation
(r = 0.783, p<0.01) between VMSCC and DMSCC shown reliable using ability of viscosity values
in dairy enterprises for determination of SCC or raw milk quality.
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INTRODUCTION

Somatic Cell Count (SCC) is a recognized indicator of bovine udder health and milk quality.
Although all milks include some level of somatic cells, SCC of milk drastically increases during
bacterial infection, tissue damage or other inflammation processes affecting the mammary tissue
(Najafi et al., 2009).

Determination of SCCin raw bovine milk has implications for milk quahty, productivity, animal
health and trade issues (Grillo ef @l., 2005). Besides, consumer demands in the field of food
production have changed considerably in the last few decades. Consumers more and more believe
that foods contribute directly to their health (Bhat and Bhat, 2011). Teday, SCC values are
routinely recorded in most recording systems and information on SCC is easily available on a large
scale (Koivula ef al., 2005). Normally, the milk from healthy cows at first lactation contains up to
100%107 cells mL7?, up to 200x10% cells mL ™! in subsequent lactations and if these exceed
250%x107 cells mL ™}, there is already an indication that an infection as taking place in the udder
(Vasilev et al., 2007). In EU countries, the legal limit of SCC in tank milk for human consumption
is 400x10° cells mL™" (Erdem et al., 2010a). Previous studies (Norman et al., 2000; Miller et al.,
2004; Fernandes et al., 2008) have reported that elevated SCC contents of raw cow milk indicates
to intramammary infection and also poor milk quality. In spite of direct microscopy has been
adopted by International Dairy Federation (IDF) as the reference method, much effort has been
performed by many researchers (Grillo ef al., 2005; Kamphuis ef al., 2008; Koess and Hamann,
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2008; Krdem et al., 2010b) to reveal less time-consuming and less labour required techniques for
SCC evaluation. Because of rapid methods and autemation in food microbiclogy have become more
and more common in recent yvears (Feng and Zheng, 2005), to control SCC values in raw milk, a
reliable marker of milk quality, reliable alternative determination methods are still needed.

The purpose of the present research was to investigate using facility of milk wiscosity features

for measuring SCC of bovine milk.

MATERIALS AND METHODS

The data were obtained by cellecting bucket milk samples as open milk from center selling
points of Samsun province, located in the Black Sea region of Turkey. On each test day time, bucket.
milk samples (about 100 mL per farm) were taken from randomly selected ten farmers between
March and April 2010. No preservative included samples kept in an ice-cooled box and immediately
transported to the laboratory on the same day.

SCC tests were performed by direct microscopic cell counting method (Packard et al., 1992). For
each farm, five slides were prepared for recording Direct Microscopic Somatic Cell Count (DMSCC),
In this test, used dye solution was composed of 0.6 g of certified methylene blue chloride to 52 mL
of 95% ethyl aleohol, 44 mL of tetrachlorethane and 4 mL glacial acetic acid. Total number of fields
counted per slide was 50 and the Working Factor (WF) was 10604,

To determine Viscosity Meter Somatic Cell Count (VMSCC) values for each farm, two measures
were applied using a viscosity counter device (MTO1, Pisoft, Samorin, Slovak Rep.) The method was
based on adding to the milk a substance which affects somatic cells and causes a change in viscosity
of the milk proportional to the quantity of cells. The viscosity meter MTO1 had a special ball and
special glass tube for analysis. In this system, after the glass tube filled with milk sample (10 milk
and 5 mL reagent), the tube declines for certain time from the horizontal position to the angle of
25° the ball moves downwards depending on the density of the milk. Thus, the value which could
be read by the final position of the ball, indicated the number of somatic cells (VMSCC),

Due to wide ranges in the SCC data, SCC values were transformed to log,, for normality and
homogeneity of variances. In this study Test Day (TD) was evaluated as independent variable. The
data were examined by analysis of variance (ANOVA) and means were compared by Duncan’s

multiple range test. The model was as follows:
¥y = ptate;

where; y; is observation value for DMSCC and VMSCC, p is population mean, a; is effect of test day
(I =1to 5) and e; is the random residual effect.
To compute correlations between DMSCC and VMSCC, Pearson’s correlation coefficient analysis

was used. All statistical analyses were performed using SPSS statistical package program

(SPSS, 1999).

RESULTS AND DISCUSSION
Means of SCC levels by two different techniques are given in Table 1 and transformed values

of those measured by DMCCC and VMSCC on TD are presented in Table 2. Average mean of
SCC by direct microscopy (636473+£31198) was higher than that determined by viscosity meter
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Table 1: Means£SE of DMSCC and VMSCC values by SCC thresholds

SCC subgroups No. DMSCC No. VMSCC

1 56 30255448441 56 2124104+£11470
2 163 563002+10573 34 538676+9296
3 31 1158992+80754 10 1835000+ 74554
General 250 636473+31198 100 485600+48706

Table 2: Log Means+SE of DMSCC and VMSCC values on test days

Test days No. DMSCC No. VMSCC
1 50 5.757+0.028 20 5.626+0.090
2 50 5.772+0.027 20 5.565+0.065
3 50 5.768+0.0209 20 5.396+0.098
4 50 5.608+0.028 20 5.572+0.054
5 50 £.788+0.031 20 5.500+£0.082
General 250 5.757+0.013 100 5.532+0.035
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Fig. 1: Distribution of SCC values by SCC subgroups

(485600+48706). Alse, log SCC means by DMSCC and VMSCC were estimated as
5.757+0.013 and 5.532+0.035, respectively. As seen that, especially VMSCC wvalues on TD were
shown an alternative trend but no statistical difference was found according to two different
methods. Harmon (1994) and Miller ef al. (2004) reported that SCC values have day to day
variation. However, relatively small number of samples using in the present our study might be
caused to obtained result.

While untransformed SCC values were evaluated within 3 subgroups according to SCC
threshold, only 22.4% of whole samples had less than 400x107 cells mL " which is regarded as the
legal limit of milk for human consumption in EU countries. In assessment with VMSCC method,
this level was reached to 34%.

The diagram which reflects SCC threshold of the selected buckets, is given in Fig. 1. This
indicates that farms those S8CC levels over than 1000x10% cells mL " were the smallest subgroup.
SCC means of DMSCC and VMSCC in log base were calculated as 5.757+£0.013 and
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Table 3: Carrelations among log SCC values measured by two different methods

v D1 D2 D3 D4 D5
V1 0.995* 0.790 0.772 0.935 0.888 0.863
v 0.789 0.783 0.940 0.981 0.865
D1 0.731 0.826 0.918 0.948
D2 0.796 0.888 0.848
D3 0.933 0.909
D4 0.962

*Highly significant at p<0.01

5.532+0.035, respectively. SCC wvalues were reported to be higher levels in some studies
{Atasever and Erdem, 2008, 2009), however, lower in a study (Erdem et al., 2007) which had been
carried out in the region. Estimated SCC levels of this work clearly indicates to a possibility to
obtation lower 5CC thresholds with proper controlling hygienic and managemental status of dairy
COWS.

Relationships among log SCC values are given in Table 3. Kspecially, estimated high correlation
{r=0.995 p<0.01) between VMSCC values apparently revealed that error ratio between measuring
values 1s minimal in this method. Gonzalo et al. (2003) reported that the influence of certain 5CC
variation factors, such as the type of preservative used, the analytical temperature, storage
conditions or milk age have importance on DMSCC of cow milk. However, while high correlations
were determined among different samples in DMSCC method, these relationships were observed
as relatively lower than those obtained in the earlier technique. In parallel to this finding,
Faust and Timms (1995) and reported that error ratio may be high when compared to various
automatic cell counting methods. Therefore, using more samples may be seen a logical approach,
if DMSCC method 1s solely performed to determine raw milk quality.

Consequently, calculated high correlation (r = 0.783, p<0.01) between VMSCC and DMSCC
which 1s suggested by International Dairy Federation (IDF) as the reference method to evaluate
milk quality or subclinical mastitis case, indicated to reliable using ability of viscosity levels in dairy
enterprises.

REFERENCES

Atasever, 5. and H. Erdem, 2008, An investigation on the determination of mastitis risk levels and
milk production traits in Holstein cows. J. Applied Anim. Res., 34: 13-16.

Atasever, 5. and H. Erdem, 2009. Association between subclinical mastitis markers and body
condition scores of Holstein cows in the Black Sea region, Turkey. J. Anim. Vet. Adv,,
8: 476-480.

Bhat, Z.F. and H. Bhat, 2011. Milk and dairy products as functional foods: A review. Int. J. Dairy
Sei., 6:1-12.

Erdem, H., 5. Atasever and E. Kul, 2007. Some environmental factors affecting somatic cell count,
of Holstein cows. J. Applied Anim. Res., 32: 173-176.

Erdem, H., S. Atasever and K. Kul, 2010a. A study on somatic cell count of jersey cows.
Asian J. Anim. Vet. Adv., 5: 253-259.

Erdem, H., 8. Atasever and K. Kul, 2010b. Determination of milk production characteristics and
milk losses related to somatic cell count in jersey cows raised in the black sea region of Turkey.

Asian J. Anim. Vet. Adv., 5: 217-222.

444



Astan J. Antm. Vet. Adv., 7 (5): 441-445, 2012

Faust, M A. and L.L.. Timms, 1995, Estimates of variability for somatic cell count measurements in
the Iowa dairy industry. J. Dairy Sci., 78: 546-551.

Feng, W. and X. Zheng, 2005. Comparing techniques for detecting the number of somatic cells in
raw milk. Eur. Food Res. Technol., 220: 653-657.

Fernandes, A.M., T.S. Moretti, F. Bovo, C.G. Lima and C.A. Oliveira, 2008, Effect of somatic cell
counts on lipolysis, proteclysis and apparent viscosity of UHT milk during storage. Int. J. Dairy
Tech., 61: 327-332.

Gonzaloe, C., J.R. Martinez, J A. Carriedo and F.S. Primitivo, 2003, Fossomatic cell-counting on ewe
milk: Comparison with direct microscopy and study of variation factors. J. Dairy Sei.,
86: 138-145.

Grille, G.d., M.A. Perez, J.A. Baro and C. Carleos, 2005, Video-microscopy as an alternative method
for evaluation of somatic cell count. Proceedings of The Instrumentation and Measurement
Technology Conference, May 16-19, 2005, IEEE, Ottowa, Canada pp: 236-239.

Harmon, R.J., 1994, Pathology of mastitis and factors affecting somatic cell counts. J. Dairy Sei.,
77 2103-2112.

Kamphuis, C., R. Sherlock, J. Jago, G. Mein and H. Hogeveen, 2008, Automatic detection of clinical
mastitis 1s improved by in-line monitoring of somatic cell count. J. Dairy Sei., 91: 4560-4570.

Koess, C. and J. Hamann, 2008, Detection of mastitis in the bovine mammary gland by flow
cytometry at early stages. J. Dairy Res., 75: 225-232,

Koivula, M., E.A. Mantysaari, E. Negussie and T. Serenius, 2005, Genetic and phenotypic
relationships among milk yield and somatic cell count. before and after clinical mastitis. J. Dairy
Scei., 88: 827-833.

Miller, R.H., H.D. Norman, G.E. Wiggans and J.R. Wright, 2004, Relationship of test day somatic
cell score with test day and lactation milk yields. J. Dairy Sci., 87: 2299-2306,

Najafi, M.N., 5. A. Mortazavi, A. Koocheki, J. Khoramm and B. Rekik, 2009. Fat and protein
contents, acidity and somatic cell counts in bulk milk of Holstein cows in the Khorasan Razavi
province, Iran. Int. J. Dairy Technol., 61: 19-26.

Norman, H.D., R H. Miller, J R. Wright and G.R. Wiggans, 2000. Herd and state means for somatic
cell count from dairy herd improvement. J. Dairy Sci., 83: 2782-2788,

Packard, Jr. V.5, Tatini, R. Fugua, J. Heady and C. Gilman, 1992. Direct Microscopic Methods for
Bacteria or Somatic Cells. In: Standard Methods for the Examination of Dairy Produects,
Marshall, R.T. (Ed.). 16th Edn., American Public Health Association, Washington, DC, USA.,
pp: 309-325.

SPSS, 1999, SPSS Version 10.0 Per Windows. SPSS Inc., Headquarters, Wacker Drive, Chicago,
Illinecis, USA.

Vasilev, N., D. Dinev, Y. Mitev, M. Koleva and C. Miteva, 2007. Hygiene status of dairy cows
reared 1n a spacious building and resulting quality of produced milk. Trakia J. Sci., 5: 47-51.

445



	AJAVA New Title.pdf
	AJAVA New Title.pdf
	Page 1





