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GOATS IN MILK COMPOSITION AND SOMATIC CELL
COUNTS

Mona. A. Osman' , U.M. El-Saied !, M. Elsayed®, A. A. Raheem. '

I- Animal Production Research Institute, Ministry of Agriculture and Land
Reclamation, Dokki, Giza, Egypt, 2- Department of Animal Production, Faculty of
Agriculture, Ain Shams University, Shubra El-Khaima, Cairo, Egypt

SUMMARY

Monthly milk samples from 287 Zaraibi does raised at El-Serw station
(Damietta Governorate), 38 Damascus and 58 Baladi does ar Sakha station (Kafr
El-Shaiekh Governoraie) were used to compare somatic cell coints (SCC), daily milk
yield (DMY) and percentages of fat, protein, lactose and ftotal solids between the
breeds. Least squares means for log SCC, DMY (Kg), and perceniages of fat,
protein, lactose and iotal solids were 5.60, 0.399, 3.57, 2.84, 5. 06 and 12.14,
respectively, for the morning milkings, and 5.73, 0.314, 4.11, 2.89, 4.52 and 12.25,
respectively, for the evening milkings for Baladi. The corresponding figures for
Damascus were 5.69, 0.825, 3.56, 2.86, 4.98 and 12.06 for the morning milkings,
and 5.77, 0.594, 4.07, 2.78, 4.52 and 12.24 for the evening milkings. The estimates of
the same traits in Zaraibi goats were 5.72, 0.447, 3.83, 2.88, 4.65 and 12.18 for the
morning mitkings, and 5.74, 0404, 3.99, 2.9/, 4.86 and 1236 for the evening
milkings. There were no significant effects of breed on the studied traits except DMY.
The effect of parity was non-significant for all traits of the three breeds except for
SCC at evening milkings of the Sakha herd and of the Zaraibi herd in both milkings.
Litter size had a significant effect on 1otal solids at morning milkings of the Sakha
herd and on fat in morning milkings of the Zaraibi herd. Order of lactation months
had highly significant effects on all concerned traits for both milkings in the three
breeds.
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INTRODUCTION

The Baladi goat is the dominant goat breed in the delta of the Nile River. Their
milk beside that produced from Zaraibi and Damascus goat breeds is used for cheese
production. Goat cheese is highly valued for export and important to cover the small
demand of the domestic market.

Mastitis is one of the most expensive health problems for dairy animals that
results in a marked reduction in milk yield and causes changes in levels of specific
milk components (Poutrel and Lerondelle, 1983; Poutrel and Rainard, 1982). This
problem affects the economics of dairy farms and the process of cheese production.
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Somatic cell count (SCC) has been introduced in many milk-recording schemes
for dairy animals as an indicator of mastitis and milk quality. It is accepted as a
quantitative index for inflammation of the mammary gland, and is used to evaluate
the quality of milk and predict udder infection. SCC is subject to several
environmental factors, such as breed, parity, litter size and stage of lactation (Boscos,
er al., 1996; Sanchez er al., 1999).

The aim of the present study was to compare daily milk yield, composition and
SCC in three goat breeds (Zaraibi, Damascus and Baladi) and investigate the effect
of breed, parity, litter size and stage of lactation on these traits.

MATERIALS AND METHODS

Data

Data in the present study were collected from two experimental stations
belonging to the Sheep and Goats Research Department, Animal Production
Research Institute (APRI), Egyptian Ministry of Agriculture and Land Reclamation,
over a complete lactation (April-September, 2001) in the Sakha station, Kafr El-
Shaiekh Governorate and from February to December of the same year in the El-
Serw station, Damietta Governorate. Damascus and Baladi goats were raised on the
Sakha station (Mid Delta), while Zaraibi goats were raised on the El-Serw station
(North Delta). Total number of records was 1518, recorded for 383 does. Of the total
records, 1167 were from 287 Zaraibi does, 184 were from 58 Baladi does, and 167
were from 38 Damascus does.

Management

Natural mating was practiced once a year for all does in September for Damascus
and Baladi, while, 50% of Zaraibi goats were mated in October and the other 50% in
June. Kids were weaned at three months of age. Does were milked twice daily. At
Sakha, does were hand milked, while at El-Serw, they were machine milked using a
pipeline milkings machine. Animals were fed on Egyptian clover (Trifolium
alexandrinum) from December to May and on crop stubbles and green fodder if
available, besides a concentrate mixture, clover hay and rice straw.
Milk sample collection

Records of milk yield, milk composition and SCC were taken at monthly
intervals following an a.m.-p.m. recording scheme. Milk composition traits (fat%,
protein% and lactose%) were measured by the automated method of infrared
absorption spectrophotometry (Milk-o-Scan; Foss Electric, Hillerd, Denmark), and
SCC were determined using the Fossomatic method with a Fossomatic machine and
both were carried out at the Dairy Services Unit of APRI (Sakha, Kafr El-Shaiekh).
Statistical analysis

Data from the Sakha herds (Damascus and Baladi) and from El-Serw (Zaraibi
goats) were analyzed using two models for evening and morning milk samples.
Least-squares means and analysis of variance for SCC, DMY and milk composition
(percentage of fat, protein, lactose and total solids) were applied, using the MIXED
procedure of the SAS Institute Inc, (1996). This procedure was used to analyze the
repeated measures. The model contained the fixed effects of breed, parity, litter size
and order of lactation month, and random effect of animal. SCC data were measured
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as 100.000 cells per ml then transformed to their logarithmic form (log base 10] to
meet the characteristics of hypothesis testing (Ali and Shook, 1980).

The following model was applied for morning and evening milkings separately to

obtain estimates for the investigated traits in Sakha flocks:
Vijmn = W+ b+ py+ 8+ alb p Sk + O+ Cijramn

where,

Vijamn = records of SCC, DMY, fat%, protein%. lactose% and total solids%. L
= the overall mean, b= the fixed effeet of breed, i = 1,2 for Damascus and Baladi,
respectively, p; = the fixed effect of parity, j = 1.2.....5, 8= the fixed effect of litter
size of the milking doe, k = 1,2,3, a(bps) = the random effect of animal I, nested
within breed i, parity j and litter size k, o, = the fixed effect of months order
throughout the lactation period, m = 1.2,...,6 and ey, = random error.

The same model was used to analyze Zaraibi goat records (El-Serw herd) except
for the fixed effect of breed.

RESULTS AND DISCUSSION

Least squares means and standard errors of the studied traits in ditferent levels of
fixed effects during a complete lactation from morning and evening milk samples for
Sakha herds are given in Tables I and 2, respectively.

Estimated SCC of the two breeds were below the discriminating threshold values
between healthy and infected udders given by PMO (1993) (1.0 x 10°SCC/ ml milk)
and Haenlein (2000) (8.0 x 10°SCC/ml milk).

Tables 1 & 2 show that no significant difference was observed for Log,, SCC
between Damascus and Baladi goats in both morning and evening milkings. The
results in the Tables | and 2 indicated that DMY for Damascus was much higher
than that Baladi. The effect of breed was not significant on milk composition traits
(percentage of fat, lactose and total solids) with the exception of protein at evening
milkings (Table 2). Protein content of Damascus milk was higher than that for Baladi
milk at morning milkings. Baladi milk had significantly higher protein % than
Damascus milk at evening milkings.

All studied (raits were not affected by parity at morning milkings (Table 1},
Estimated SCC from evening milk samples was significantly influenced by parily,
and tended to increase from the first to the fourth parity (Table 2},

Litter size of the does did not affect any of the considered traits at the evening
milkings, while it had significant effect on total solids % at morning milkings (Table
1). The effect of litter size on DMY was in good agreement with the findings of Peris
et al. (1996) who reported that prolificacy did not affect milk yield. although milk
vield was always higher for goats that gave birth to twins than for goats that gave
birth to single kids (339 vs 287 in 210 d of lactation, respectively).

Results in Tables | & 2 show that the influence of order of lactation month, as
indicator of lactation stage, was highly significant on SCC, DMY and all milk
constituents in both milkings. Milk SCC increased from the second to the fifth
month of lactation at the morning milkings, while there was no particular trend of
milk SCC means at the evening milkings. Wilson et al. (1995) indicated that
increasing days in milk and month of the year were among the most important factors
contributing to increased cell count in the absence of intramammary infection. The
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dilution effect with milk volume may partially explain the increase of SCC with the
advance of the stage of lactation. The increase in SCC as lactation continued could
also depend on the worsening of subclinical mastitis. These results are in agreement
with those found by Rota et al. (1993). Significant differences in DMY were
attributed to breed and stage of lactation, with DMY being higher in the second and
third month of lactation at the morning milkings and in the fourth month of lactation
at the evening milkings . Concerning milk constituents from a.m. and p.m. samples.
the effect of lactation stages was significant on the percentage of fat, protein, lactose
and total solids in both milkings.

Least squares means and standard errors of the studied traits for different fixed
effects during a complete lactation at morning and evening milking time for Zaraibi
goats are given in Tables 3 and 4, respectively.

The effect of parity was highly significant on SCC measured in morning and
evening milk samples, showing a pattern of values increasing with the order of parity
and with a drop at the fifth and eighth parity. Parity did not affect DMY at morning
milkings. The means of DMY did not exhibit specific trend in subsequent parities.
Milk composition traits {fat, protein, lactose and total solids) were not significantly
affected by parity in both milkings.

Number of kids born did not affect DMY and SCC for Zaraibi does in both
morning and evening milkings (Tables 3 and 4). In contrast to these results, other
studies (Zygoyiannis and Katsaounis, 1986; Zygoyiannis, 1994) showed that goats
with twins tended (o yield significantly higher amounts of milk than do goats with a
single kid. In both milking times, month of lactation had a highly significant effect
on SCC, DMY and all milk components (P<0.01) (Tables 3& 4). Although there
were significant differences among means of months of lactation, these means show
no particular trend.

CONCLUSION

The effect of stage of lactation on the studied traits has to be taken into
consideration in modeling test day records for milk yield traits including SCC
although the means of the studied traits through months of lactation didn't show
particular trend. The analyzed data set did not find significant effects of breed and
litter size on most of the studied traits, Damascus and Baladi goats seem to behave
similarly in milk composition traits under the dominant management practices in the
study.
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as 100.000 cells per ml then transformed to their logarithmic form (log base 10] to
meet the characteristics of hypothesis testing (Ali and Shook, 1980).

The following model was applied for morning and evening milkings separately to

obtain estimates for the investigated traits in Sakha flocks:
Vijmn = W+ b+ py+ 8+ alb p Sk + O+ Cijramn

where,

Vijamn = records of SCC, DMY, fat%, protein%. lactose% and total solids%. L
= the overall mean, b= the fixed effeet of breed, i = 1,2 for Damascus and Baladi,
respectively, p; = the fixed effect of parity, j = 1.2.....5, 8= the fixed effect of litter
size of the milking doe, k = 1,2,3, a(bps) = the random effect of animal I, nested
within breed i, parity j and litter size k, o, = the fixed effect of months order
throughout the lactation period, m = 1.2,...,6 and ey, = random error.

The same model was used to analyze Zaraibi goat records (El-Serw herd) except
for the fixed effect of breed.

RESULTS AND DISCUSSION

Least squares means and standard errors of the studied traits in ditferent levels of
fixed effects during a complete lactation from morning and evening milk samples for
Sakha herds are given in Tables I and 2, respectively.

Estimated SCC of the two breeds were below the discriminating threshold values
between healthy and infected udders given by PMO (1993) (1.0 x 10°SCC/ ml milk)
and Haenlein (2000) (8.0 x 10°SCC/ml milk).

Tables 1 & 2 show that no significant difference was observed for Log,, SCC
between Damascus and Baladi goats in both morning and evening milkings. The
results in the Tables | and 2 indicated that DMY for Damascus was much higher
than that Baladi. The effect of breed was not significant on milk composition traits
(percentage of fat, lactose and total solids) with the exception of protein at evening
milkings (Table 2). Protein content of Damascus milk was higher than that for Baladi
milk at morning milkings. Baladi milk had significantly higher protein % than
Damascus milk at evening milkings.

All studied (raits were not affected by parity at morning milkings (Table 1},
Estimated SCC from evening milk samples was significantly influenced by parily,
and tended to increase from the first to the fourth parity (Table 2},

Litter size of the does did not affect any of the considered traits at the evening
milkings, while it had significant effect on total solids % at morning milkings (Table
1). The effect of litter size on DMY was in good agreement with the findings of Peris
et al. (1996) who reported that prolificacy did not affect milk yield. although milk
vield was always higher for goats that gave birth to twins than for goats that gave
birth to single kids (339 vs 287 in 210 d of lactation, respectively).

Results in Tables | & 2 show that the influence of order of lactation month, as
indicator of lactation stage, was highly significant on SCC, DMY and all milk
constituents in both milkings. Milk SCC increased from the second to the fifth
month of lactation at the morning milkings, while there was no particular trend of
milk SCC means at the evening milkings. Wilson et al. (1995) indicated that
increasing days in milk and month of the year were among the most important factors
contributing to increased cell count in the absence of intramammary infection. The
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dilution effect with milk volume may partially explain the increase of SCC with the
advance of the stage of lactation. The increase in SCC as lactation continued could
also depend on the worsening of subclinical mastitis. These results are in agreement
with those found by Rota et al. (1993). Significant differences in DMY were
attributed to breed and stage of lactation, with DMY being higher in the second and
third month of lactation at the morning milkings and in the fourth month of lactation
at the evening milkings . Concerning milk constituents from a.m. and p.m. samples.
the effect of lactation stages was significant on the percentage of fat, protein, lactose
and total solids in both milkings.

Least squares means and standard errors of the studied traits for different fixed
effects during a complete lactation at morning and evening milking time for Zaraibi
goats are given in Tables 3 and 4, respectively.

The effect of parity was highly significant on SCC measured in morning and
evening milk samples, showing a pattern of values increasing with the order of parity
and with a drop at the fifth and eighth parity. Parity did not affect DMY at morning
milkings. The means of DMY did not exhibit specific trend in subsequent parities.
Milk composition traits {fat, protein, lactose and total solids) were not significantly
affected by parity in both milkings.

Number of kids born did not affect DMY and SCC for Zaraibi does in both
morning and evening milkings (Tables 3 and 4). In contrast to these results, other
studies (Zygoyiannis and Katsaounis, 1986; Zygoyiannis, 1994) showed that goats
with twins tended (o yield significantly higher amounts of milk than do goats with a
single kid. In both milking times, month of lactation had a highly significant effect
on SCC, DMY and all milk components (P<0.01) (Tables 3& 4). Although there
were significant differences among means of months of lactation, these means show
no particular trend.

CONCLUSION

The effect of stage of lactation on the studied traits has to be taken into
consideration in modeling test day records for milk yield traits including SCC
although the means of the studied traits through months of lactation didn't show
particular trend. The analyzed data set did not find significant effects of breed and
litter size on most of the studied traits, Damascus and Baladi goats seem to behave
similarly in milk composition traits under the dominant management practices in the
study.
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