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Effect of Rumen Protected Fat on Somatic Cell Counts of Milk in Dairy Goats
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Abstract: The objective of this study was to investigate the effect of protected fat supplementation on Somatic

Cell Counts (SCC) of milk n SaenenxKilis crossbred dairy goats. A total of 17 primiparious does were allocated
mto 2 groups as trial and control. Both trial and control groups were fed ad-libidum with alfalfa hay and a
concentrate invelving 12.5 MI ME kg™ dry matter and 160 g kg~ crude protein. Trial group received
100 g doe™ of protected fat during & weeks from 7th day of kidding. Milk samples were taken & times with
14-30 day mtervals throughout lactation. SCC was determined with microscopic direct counting method, after
DNA staming. A lower but non-significant SCC values were observed in the milk of trial group for first half of
lactation period. Tt was concluded that protected fat supplemented-feeding did not affect significantly SCC of

milk in dairy goats.
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INTRODUCTION

Somatic cell content of milk has been commonly
accepted as a quantitative sign for determining udder
health in dairy cows (Zeng et al., 1996). Somatic cells are
mostly composed of leucocytes which are natural
protectors  of organs in all body fluids and blood
circulation. Tt is widely suggested that SCC is higher in
goat in comparison with cow milk (Fahr et al., 1999).
Beside several factors such as milking frequency
(Paape et al., 1992), stage of lactation (Miller et al., 1991),
parity (Contreras et al., 1999) and mainly udder infections,
SCC of milk can be affected also by alimentary stress
related to acidosis (Lerondelle et af. 1992). In recent
vears, the increased genetic merit of dairy cows has led to
higher supplementation of cereal grains which provide
fermentable energy and mnprove the protein/energy
balance (Muller and Fales, 1998; Barnouin ef al., 1995).
However, higher level of starch in concentates can
increase the risk of ruminal acidosis (Bargo ef al., 2003).
Increased SCC in sheep milk reduces cheese yield by
mcreasing the moisture in curd and cheese and by
reducing the quantity of casein trapped in it. Increased
SCC affect also proteolysis to become more quickly as
cheese ages (Pirisi ef al, 2000). There 1s no reliable
mformation about the effect of dietary fat use on milk SCC

in ruminants. The objective of this study 1s to investigate
the effect of protected fat supplemen-tation on somatic
cell counts in goat milk.

MATERIALS AND METHODS

Animal material, feeding and housing: Seventeen
primiparious Saanen=Kilis crossbred does, raised in the
experimental pen of Ankara University, Faculty of
Agriculture, Department of Animal Science were used.
Animals were randomly assigned into 2 dietary
treatments, as one for control received non-supplemented
concentrate; other group composed of & does started to
recelve a wwvolving a protected fat
supplementation during 8 weeks after 7 days of kidding.

The concentrate part of the ration was daily given as

concentrate

1 kg doe™ in a 2 equal meals at the milking. The
consumption of protected fat was provided daily at the
level of 100 g doe™ in the individual pens.

Add-libidum dried alfalfa hay was given as a basal
diet beside the water supply to all ammmals. The
concentrate mixture containing 12.5 MI kg™' DM
metabolizable energy and 160.0 g kg™ DM crude protein
was composed of barley, wheat, sunflower and cotton
seed meals, limestone, DCP, mineral, vitamin premix and
salt. The composition of protected fat is given n Table 1.
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Table 1: The ingredients of protected fat supplement

Ingredients (%)

Total fat 84.0
Moisture 3.5
Ash 12.5
Calcium 9.0
Myristic acid (C14:0) 1.5
Palmitic acid (C16:0) 4.0
Stearic acid (C18:0) 5.0
Oleic acid (C18:1) 40.0
Linoleic acid (C18:2) 9.5

The kids were kept with their mothers 7 days, then
separated and fed with feeding bottle. Machine milking
was practiced twice a day. The udder and teats were
cleaned before and after milking. The goats were observed
regarding clinical mastitis, but no sign was observed until

the end of the trial.

Sample collection: The milk samples were taken morning
and evering from individual milk pail after discarding the
first few strippings, on 20th April, 4th May, 25th May,
15th June, 15th July and 15th August with 14-30 day
mntervals.

Staining and somatic cell counts: The counts were
performed by using the Pyronin Y-Methil Green (PYMG)
stain direct microscopic standard method, recommended
for goat milk (Packard ez al., 1992). A smear was fixed in
Carnoy’s fixative solution for 5 min and then the film was
hydrated for 1 min each in 50% ethanol, 30% ethanol and
distilled water, respectively and stained for 6 min in PYMG
(Sigma, St Louis MO). The film was dried, immersed in
butanol and distilled water for 1 min. The mspection of the
smear was made microscopically using a field-wide single
strip method Breed direct counting was used for SCC
(Gurgun and Halkman, 1988). The smears were duplicated
for each sample and average values were used for
statistical analysis.

Statistical analysis: Three factors with 2 factors repeated
measurement variance analysis was used (Gurbuz et al.,
2003). Square root transformation was performed for SCC
values analysis. As significant sampling
periodxfeeding, milking timexfeeding and sampling
periodxsampling  time observed,
statistical comparisons were performed separately for
morning and evening milking (sampling time), sampling
period of lactation and feeding. The model used for
calculation was:

before

mteractions were

Xum Ul e sl | H +[3J +Y, +o¢[31J +oy, +
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v = Population mean.
o =  Effect of feeding.
T =  Effect of animals.
B =  Effect of months.

Vi = Milking time effect.
()"‘Bu) Q"Yik) BYik? aBYuk:
B oY T o BY T Interactions.

RESULTS AND DISCUSSION

Average initial body weights of does not vary
sigmficantly by groups (45.89+1.600 and 45.38+1.000). In
addition, total milk yield measured during first 8 weeks of
lactation did not vary significantly by diet. These values
were found as 1.53+0.130 kg for trial, 1.54+1.130 kg for
control groups.

The SCC values were observed sigmficantly lower
(p=<0.01) in the milk of morning throughout lactation,
except Sth sampling taken on 15th Tuly. Lowest SCC was
found as 1,756.033 cells mL ™' for the milk sampled on 4th
May at morning from goats fed with protected fat.
The differences were found also sigmficant between
stages of lactation (p<<0.01) with regard to SCC values.
However, the effect of protected fat was not significant on
SCC values of millk during lactation period. Average SCC
values by sampling time and stage of lactation are shown
in Table 2.

The value of SCC in the milk was not affected
significantly by  feeding with protected fat
supplementation. The slight decrease of SCC observed on
first half of lactation in trial group may be attributed to
protected fat use. Thus, the concentration and type of
dietary fats alter various mndices of immune response in
ammals (Kelley and Daundu, 1993) as recently reported in
monogastrics. Rich saturated fatty acid-based diet may
wnhibit lymphoproliferation in the blood (Niranjan and
Krishnakatha, 2001). Polyunsaturated fatty acids (n-3) and
n-6 fatty acids in the diet are also known as suppressor of
lymphocyte (Yaqoob et al., 1994, Jeffery et al., 1996).
However, a significant decrease of SCC were not
observed n trial group. In this study, SCC values increase
as lactation comes forward. In addition, morning milk
contains higher SCC. Both observations are in accordance
with findings of recent studies (Zeng et al, 1996;
Cedden et ol., 2002). Tt would be more illuminative to
retain protected fat supplemented-feeding until drymng-
off, in order to investigate definitive effect of the diet
on SCC during late lactation peried. Detection of
immuno-hematological parameters, beside SCC values
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Table 2: Comparison of SCC between trial and control groups according to sampling time and period

Sampling period  20th April 4th May 25th May

Sampling time Morming Evening Morming Evening Moming Evening

Trial group 1,756.033+218.768 2,673.827£610.585 1,953.267+291.891 4,778.963+886.596 2,407.233+£540.978 5,718.936+567.694
Control group 2,218.135+£381.117 2,726.254£456.166 2,187.071+432.212 4,809.781+£789.767 3,146.734+714.315 5,696.569+1.116.813
General 1,973.493+214.260°A 2,698.498+376.258°A  2,063.2924248.726'A  4,793.466+580.089°B  2,755.233+437.074'B 5,708.411+584.899"C
Sampling petiod  15th June 15th July 15th August

Sampling time Morning Evening Morning Evening Morning Evening

Trial group 2,581.1274292.022 6,762.473+587.874 4,594.8794+561.369 5,255.6114824.971 4,563.650+471.868 3,866.759+243.560
Control group 2,998.4394334.211 6,913.275+336.028 4,188.126+843.963 4,181.4704650.348 4,721.6254597.674 3,083.8661331.585
General 2.777.5094219.730°B 6,833.439+339.238"D 4,403.466+482326C 4,750.1334534.036B 4,637.9924364.516'C 3,498.339+218.822°E

(a, b: p=0.01); Minuscules show the difference between morning and evening within each stage of lactation; (A, B, C, D and E: p<0.01): Majuscules show the difference

with respect to the stages of lactation

would be complemantary for asserting the effect of
protected fat. In conclusion, further studies would be
helpful to clarify the use of protected fat m lactating
ruminants.

REFERENCES

Bargo, F., L.D. Muller, E.S. Kolver and I.E. Delahoy,
2003. Invited Review: Production and digestion of
supplemented dairy cows on pasture. J. Dairy Sci.,
86: 1-42. http: //jds.fass. org/cgi/content/full/86/1/.

Bamouin, I., M. Chassagne and 1. Aimo, 1995. Dietary
factors associated with milk somatic cell counts in
Dairy Cows in Brittany. France Prev. Vet. Med,
21 (4): 299-311 (13). DOI: 10.1016/0167-5877(94)
00390-5.

Cedden, F., A. Kor and S. Keskin, 2002. Somatic cell
counts 1n goat milk during late lactation period and
its relationship with milk yield, age and some
udder measurements. Yuzuncuyil Univ. Ziraat F.
Tar. Bil. Derg, 12 (2). 63-67. http://ftarimdergisi.
yyuedu.tr/sayl 2(2)pdfler/63-67 pdf. ISSN: 1018-9424.

Contreras, A., M.J Paape and RH Miller, 1999.
Prevalence of subclinical intra-mammary mnfection
caused by staphylococcus epidermis in a commercial
dairy herd. Small Rum. Res., 31: 203-208. DOI:
10.1016/50921-4488 (98)00147-3.

Fahr, R.D., I. Schulz, G. Finn, G. Von Lengerken and
R. Walther, 1999. Cell count and differential cell
count n goat milk Variability and influencing factors,
Tierarztl. Prax. Ausg. G. Grosstiere Nutztiere,
27: 99-106. PMID: 10326235,

Gurbuz, F., E. Baspinar, H. Camdeviren and 3. Keskin,
2003. Tekrarlanan olcumlu deneme duzenlerinin
analizi. Analysis of repeated measurement testing
arrangements  (Turkish)  Yuzuncuyil University
Publication, Van.

Gurgun, V. and K. Halkman, 1988. Mikrobiyolojide sayim
yontemleri. Gida Teknolojisi demegi yay. 7, counting
methods in microbiology. Published by Association
of Turkish Food Tecnology (Turkish), Ankara.

Jeffery, N.M., P. Sanderson, E.J.  Sherrington,
E.A. Newsholme and P.C. Calder, 1996. The ratio of
n-6 to n-3 polyunsaturated fatty acids mn the rat diet
alters serum lipid levels and lymphocyte functions.
DOT: 10.1007/BF 02522890, http: /fwww.springerlink.
com/content/54x11h1637401901 fulltext pdf.

Kelley, P.S. and P.A. Daundu, 1993. Fat Intake and
Immune Response. Prog. Food Nutr. Sci., 17: 41-63.
http: //www.ncbhi.nlm.nih. gov/pubmed/8502755.
PMID: 8502755,

Lerondelle, C., Y. Richard and I. Issartial, 1992. Factors
affecting somatic cell counts in goat millke. Small Rum.
Res., 8:129-139. DOL 10,101 6/0921-4488(92)9001 4-17.

Miller, R H., ML.I. Paape and L. A. Fulton, 1991. Variation in
milk somatic cells of heifers at first calving. I. Dairy
Sci., 740 3782-3790. http://jds.fass.org/cgi/content/
abstract/74/11/3782.

Muller, L.D. and SL. Fales, 1998. Supplementation of
Cool-Season Grass. Grass for Dairy Cattle. In:
Cherney, J.H. and D.R.J. Cherney (Eds.). Pastures
Dairy Cattle, pp: 335-350. ISBN: 9780851992884, CABI
Publishing. New York http: /Awww.cabi.org/blk Book
Display.asp?PID=1218.

Niranjan, T.G. and T.P. Krishnakatha, 2001. Effect of
Dietary  ghee-the Anhydrous Milk Fat on
Lymphocytes inRats. Mol. Cellular Bioch., 226: 39-47.
PMID: 11768237. DOL: 10.1023/A: 1012721332221,

Paape, M.I., A.V. Capuco, A. Lefcourt, C. Burvenich and
R.H. Miller, 1992. Physiological response of dairy
cows to milking. Proceedings Int. Symp. Prospects
for Automatic Milking. Pudoc. Sci. Publ,, EAAP pub
65:93-105. Wageningen. DOT 10.101 6/30921-4488(99)
00088-7.

Packard, V.5, S. Tatim, R. Fugua, J. Heady and C. Gilman,
1992, Direct Microscopic Methods for Bacteral
or Somatic Cells. In: Marshall, R.T. (Ed.). Standard
Methods for the Examination of Dawy Products.

Amer. Pub. Health Assoc, pp: 309-325.
Washington, DC. DOL 10.1016/30921-4488(98)
00133-3.

1428



J. Anim. Vet Adv., 7 (11): 1426-1429, 2008

Pirisi, A., G. Piredda, M. Corona, M. Pes, 3. Pintus and Zeng, 5.5, EN. Hscobar and T. Popham, 1996. Daily

A Ledda, 2000. Influence of Sematic Cell Count on Variations in somatic cell count, composition and
Ewe's Milk Composition, Cheese Yield and Cheese production of alpine goat milk. Small Rum. Res.,
Quality. In: Proc. 6th Great Lakes. Dairy Sheep 26: 253-260. DOL: 10.1016/30921-4488(96)01002-4.
Symp., Guelph, Ontario, Canada, pp: 47-58. DOIL: Zeng, 3.5, EN. Escobar, SP. Hart, L. Hinckley,
10.1017/80022029906002342. M. Baulthaus, G.T. Robinson and G. Jahnke, 1999.
Yaqoob, P., E.A. Newsholme and P.C. Calder, 1994. The Comparative study of the effects of testing
Effect of dietary lipid manipulation on rat lymphocyte laboratory, counting method, storage and shipment
subsets and proliferation. Tmmun., 82: 603-610. on somatic cell counts in goat milk. Small Rum. Res.,
PMID: 7835924, DOT: 10.1007/BF02562264. 31:103-107. DOT: 10.1016/50921-4488(98)00133-3.

1429



