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ABSTRACT

Production of dairy goats is on the increase in East African countries. As in cows,
prevalence of madtitis in dairy goats appears to be high but studies on the influence of this
disease on milk yield and composition are scarce. This study was, therefore, carried out to
determine the effect of sub-clinical mastitis on milk yield and composition in dairy goats of
Magadu dary farm in Morogoro, Tanzania Does were screened for madtitis using the
Cdiifornia Madtitis Test (CMT), milk yield was recorded and 80 ml samples collected for
laboratory analyses. A total of 184 quarter milk yield samples were available for analyses.
Milk samples were andlysed for butterfat (BF) by the Gerber method, crude protein (CP) by
the Kjeldahl method, lactose by IDF Standard No.28 method and chloride by titration using
slver nitrate solution. Data were analysed using least squares andysis of variance based on
Generd Linear models procedures. The fixed effects consdered were CMT score, parity,
stage of lactation, sampling occason and quarter of the udder. Sub-clinical madtitis had a
sgnificant negative effect on quarter milk yield (P<0.001). Up to 29.4% milk reduction due
to madtitis was recorded. Magtitis had a dgnificant (P<0.05) effect on quarter crude
protein, butter fat and chloride percentages but not on lactose content. There was a
tendency for CP and chloride percentages to increase with increase in CMT scores.
However, the mean chloride value obtained in this study of 0.244 was higher than expected.
Further, madtitis significantly reduced BF content of milk from 6.32 in non-mastitic does to
4.91% among those with highest CMT score. The mean lactose percentage was 3.83. Sub-
clinical mastitis had no significant influence on lactose content but there was a tendency for
a decrease in this component with increase in severity of madtitis. It is recommended that
further studies involving a bigger number of does with clinical madtitis be carried out to
substantiate the present findings. Economic losses resulting from magtitis in goats also need
to be assessed.

Key words Madtitis, milk yield, compostion, goats.
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INTRODUCTION

Madtitis is universally recognised as one of the most costly disease in the dairy industry [1].
The major components of the economic losses caused by magtitis are: reduced milk yield,
veterinary charges, increased labour cogts, discarded milk and reduced longevity of milking
goats [2]. High mortdities of kids born to goats with mastitis make the disease
economically significant to the goat industry [3]. Milk yield in dairy animals can be reduced
by as much as 25% and at times up to 100% [4]. The monetary loss the farmer gets as a
result of this disease due to cows not producing optimally was estimated in Tanzania to be
about Tsh. 52,800.00 (about US $42) per cow per year, which was quite high [5].

Reports on the effect of bovine magtitis on milk composition show consstently lower
lactose and higher chloride contents in quarters with mastitis than in those without mastitis
[5,6]. Changesin fat content as a result of mastitis vary between sample populations mainly
because the variation largely depends on the severity of magtitis and the magnitude of
reduction in milk yield. The effect of magtitis on crude protein content of milk is not very
clear under sub-clinical conditions athough it is well known that a advanced steges, the
trend isan increase in crude protein [7].

The mgority of studies on the influence of mastitis on milk compostion have been
conducted in darry cattle. In Tanzania there is a rapid increase of dairy goats especially
among resource poor smalholder farmers. These goats contribute substantially towards
sustainable supply of milk for children and women. Family incomes and nutrition have
appreciably improved in the areas where dairy goats have been introduced [8]. However, an
earlier study in two locations of Tanzania has clearly shown a high prevaence of sub-
clinica madtitis in goats of over 70% [8]. Such a high incidence cdls for the need to
evauate the effect of this disease on the yield and compostion of milk. This is of
paramount importance because there is limited information in goats on the effect of clinica
and sub-clinical mastitis on milk yield and composition [4]. The objective of this sudy was
therefore to establish the effect of sub-clinical madtitis on milk yield and composition in
dairy goats.

MATERIALSAND METHODS

Study area and animals

This sudy was carried out a Magadu dairy farm. The farm belongs to the Department of
Animal Science and Production of the Sokoine University of Agriculture (SUA),
Morogoro, Tanzania SUA is Stuated about 2.5 km south of Morogoro municipality a an
atitude of 550 m above sea level and gets an average annual rainfal of approximately 880
mm. For most parts of the year temperatures vary between 27° and 31° C.
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The goats at Magadu dairy farm were first crosses (F;; Norwegian landrace x Local
Tanzanian goats) with 50% Norwegian blood.

Milk yield and screening for magtitis

Records on kidding date and parity for individual animals were taken. All lactating animals
were screened and scored for madtitis using the Cdlifornia Madtitis Test (CMT) as
described by Scham and Noorlander [9]. Following screening, the CMT score of each
udder quarter was included in the individual animal records. Goats were screened twice at
two monthsinterval.

All quarters screened for madtitis were milked to completion immediately following
screening and in the next milking. The does were milked twice per day at around 6am and
5pm and the volume of milk obtained in each instance was measured in ml.

Collection of milk samples

About 80 ml of milk were collected from each of the screened quarter for milk composition
andyss. Milk samples were preserved with potassum dichromate [10]. Before analyses
composite samples were obtained by mixing quarter morning and evening samples in
proportion to the milk yield at each milking.

Analysesfor milk congtituents

Milk samples from each quarter were analysed for crude protein (CP), butterfat (BF),
lactose and chloride percentages. Totd protein was determined by the standard Kjeldahl
method for nitrogen analyss [11]. Nitrogen content was multiplied by 6.38 to obtain the
CP percentage. The BF content was determined by the standard Gerber method [12]. The
lactose content was determined according to the method described by IDF Standard No.28
[13]. The chloride content of the milk samples was determined by titration using Slver
nitrate solution [14]. Koestler values usudly increase in cases of madtitis, thus indicating
infection. For norma milk this value is around 2.3. Koestler vaues (in percent) were
computed by dividing the chloride content by lactose percentage for al CMT scores.

Statigtical analysis

Records were analysed for effects of CMT score, parity, stage of lactation, quarter,
sampling occasion (sampled twice) and milking time (for milk yield only). There were four
(4) parities (1%, 2, 3 and 4™ and above) and three stages of lactation (1 = <5 months of
lactation, 2 = >5 and <8 months and 3 = >8 months).

Analyses were performed according to the Genera Linear Models (GLM) procedures of
SAS[15].
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The modd used was.
Yijmo = M L0+ Li+ Ty + Bt S+ Qn+ An+ b(Xijimo-X) + Eijiimno
Where:

Y ijamno = dependent variable: milk yield, CP, BF, lactose, and
Chloride

M = Generd mean

L; = Effect of thei™ sampling occasion (i = 1,2)

T, = Effect of sub-clinical mastitis (CMT score)
(=0,1,234

By = Effect of age in parturition number (k =1, 2, 3, 4)

S = Effect of the " stage of lactation (1 = 1, 2, 3)

Qn = Effect of the m™ quarter (1 = right, 2 = left)

A, = Effect of the n™ milking time (1= morning, 2 = evening)

b = Regression coefficient

Xijmno = Milk yield of the individua doe on the sampling day
x = Mean milk yield

Eijumo = Random error term

The regresson (covariate) was not included in the model when anaysing milk yield data
and effect of milking time was not fitted in the model when analysing milk components
because morning and afternoon samples were mixed proportionately.
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RESULTS

Milk yield

Least squares means of quarter milk yield per milking for the various factors are presented
in Table 1. The overal mean quarter milk yield was 136.4 + 3.9 ml. Sub-clinical madtitis
had a sgnificant negative effect on quarter milk yield (P<0.001). There was an apparent
decrease in milk yield with increase in CMT score. Effect of stage of lactation on milk yield
was aso ggnificant (P<0.001). The effects of milking time and sampling occasion were
highly significant (P<0.001) sources of variation. Morning milk yield was 40.4% higher
than afternoon milk.

Milk Compostion
The overdl mean quarter CP percentage was 4.02 + 0.08(Table 1). Madtitis had a
sgnificant (P<0.01) effect on quarter CP percentage while parity and stage of lactation had
no sgnificant effect on levels of protein content. Quarters with highess CMT score had
highest CP content.

The mean quarter BF percentage was 5.32 + 0.13(Table 2). There was a dgnificant
(P<0.01) reduction in BF content with increesng CMT score. Other factors that
sgnificantly influenced BF content were sampling occasion (P<0.001), stage of lactation
(P<0.05) and milk yield (P<0.001). Butterfat increased from first (4.30%) to second
occasion (6.35%) of sampling and also increased with stage of lactation from 4.59% in first
stage to 6.16% in the last stage. Further, BF content in quarters with mastitis was lower
compared to those with negative CMT score.

The overdl mean quarter lactose percentage was 3.83 + 0.08. The least square means of
quarter lactose percent in relation to the various factors are shown in Table 2. None of the
factors studied had a significant effect on quarter lactose percentage athough lactose
content tended to decrease with increasein CMT score.

Table 3 presents the least squares means for quarter chloride percentage for the various
factors under study. The overal mean quarter chloride percentage was 0.244 + 0.003. The
effect of madtitis on quarter chloride percentage was highly significant (P<0.001) with a
tendency for chloride content in milk to increase with increase in CMT score. Other
sgnificant effects on chloride percent included parity (P<0.001), sampling occasion
(P<0.001) and udder quarter (P<0.05).

A very high Koestler value of 6.4% was obtained when it was computed using overall mean
percentages of chloride and lactose. Koestler values for negative, trace, +1, +2 and +3
CMT scoreswere 5.3, 5.7, 6.7, 5.7 and 8.1, respectively showing an increase in values with
severity of madtitis.
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DISCUSSION

Milk yield

Sub-clinical mastitis had a significant negative effect on quarter milk yield. Such findings
concur with previous reports in dairy goats [16] and in dairy cows [5,6], which showed
sgnificantly lower milk yield in mastitic quarters than in non-magtitic quarters. Madtitis is
asociated with tissue damage that brings about lowered milk yield or cessation of milk
synthesis. The mechanism inhibiting the milk synthetic activity has been discussed in detall
by a number of workers[2, 17].

Milk compostion

The significant increase in CP content observed at Magadu has aso been reported in severe
bovine madtitis [ 7]. With severe inflammeation, the combined effects of increased seepage of
blood derived proteins and increased concentration of protein due to lowered milk yield
may result in increased level of protein. In cases where CP content does not change, studies
have shown that casein is dramatically reduced while the level of non-casain proten
increases resulting in no change of CP [7]. Contrasting results have been reported by those
working with bovine mastitis who found no sgnificant change in CP with severity of
medtitis[5, 6].

In this study mastitis significantly affected BF percentage but conflicting results have been
reported on the effect of bovine maditis on BF content. While some authors have
demonstrated a reduction in BF, others have shown BF percentage to increase with severity
of madtitis [5, 7, 18, 19]. Severity of madtitis seems to determine the magnitude of the
effect. In mild cases of madtitis, milk yield is reduced without concomitant reduction in BF
percentage. However, with severe inflammation both milk yield and BF concentration are
significantly reduced.

There was a generd tendency for lactose to decrease with increasng CMT score though
this milk component was not sgnificantly affected by sub-clinica mestitis. Studies with
bovine mastitis have shown dramatic reduction in lactose content with severity of magtitis
[5, 6]. Goats are reported to be less susceptible to mastitis and that partly explains the lesser
effect of sub-clinical mastitis on milk lactose content observed in this study [2]. It is further
speculated that the level of madtitis as indicated by CMT score did not reach a stage of
causing significant reduction in lactose percentage. Further studies with clinical mastitis are,
therefore, needed in order to establish its influence on lactose content in goat milk.

The sgnificant increase in chloride percent with severity of mastitis concurs with earlier
reports [5, 6]. The increase in chloride percent with mastitis is due to the increased
permeability of blood vessels, which alows seepage of plasmainto the udder. Even asmdll
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amount of blood derived exudates in milk is reported to result into an elevation in amount
of chloride [20].

The overall percent chloride of 0.244% was higher than results observed in the literature
where chloride percentages of a range of 0.107 to 0.193% have been reported [21, 22].
The high mean would suggest existence of madtitis in the flock that was studied as was
reported earlier [8].

In mastitis cases, as lactose decreases it is compensated for by increase in chlorides in order
to maintain osmotic pressure. However, the Koestler values obtained in this study are much
higher compared to that shown by other reviews of about 2.3% [23]. The main reason for
high Koestler values here is that the chloride content in milk was amost double the
expected vaues as discussed above.

CONCLUSION AND RECOMMENDATION

Conclusion

1. It hasbeen shown that sub-clinical mestitis can reduce milk yield up to 29.4%.

2. Therewas atendency for CP and chloride percentages to increase with severity of
meadtitis, however, the chloride values obtained in this study were higher than
expected.

3. Madtitis sgnificantly reduced BF content of milk. Further, sub-clinical magtitis had
no sgnificant influence on lactose content though there was a tendency for this
component to decrease with increasein CMT score.

Recommendation
It is recommended that further studies involving a larger sample of does and those
with clinical meadtitis be conducted to substantiate the present findings and
economic losses resulting from madtitis in goats be assessed.
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Table1: Least squares means (LSM+SE) of quarter milk yield (ml) and crude
protein content (%) for variousfactors
Variable
Factor Quarter milk yied Crude protein
n LSM n LSM
Overall 184  136.4+3.9 81 4.02+0.08
CMT -ve 48 146.4+8.7% 21 4.11£0.21®
T 38 175.9+9.3° 18 3.78+0.21°
+1 40 146.3+9.1% 17 3.61+0.20°
+2 34 127.3+9.1* 14 3.70£0.21*
+3 24 103.4+9.4° 11 4.52+0.25"
Parity 1 64 143.1+7.9 29 3.78+0.18
2 38 151.3+9.4 19 3.73+0.20
3 34 132.5+10.6 16 4.06+0.21
4 48 132.6+7.8 17 4.21+0.19
Stage of lact. 1 34 129.4+11.0% 13 3.87+0.25
2 94 133.5+6.1% 27 4.01+0.12
3 56 156.8+8.3" 20 3.95+0.22
Samplingphasel 108  101.5+6.7% 41 4.28+0.16°
2 76  178.246.8 40 3.61+0.20
Quarter 1 92 138.4+6.2 41 3.89+0.13
2 92 141.3+6.2 40 4.00+0.13

CMT = Cadlifornia mastitis test, -ve = Negative CMT score, T = Trace CMT score,
LSM with common superscripts within column within factor were not significantly
different at P>0.05.
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Table 2: Least squares means (LSMzSE) of butterfat and lactose for
various factors
Variable
Factor Butterfat Lactose
n LSM n LSM

Overall 87 5.32+0.13 92 3.83+0.08
CMT-ve 24 6.32+0.30° 24 4.14+0.18
T 20 5.93+0.30% 20 4,08+0.19
+1 18 4.58+0.31° 19 3.62+0.19
+2 17 4.86+0.31° 17 4.17+0.19
+3 8 4.91+0.45° 12 3.51+0.24
Parity 1 31 5.27+0.27 32 3.78+0.16
2 19 5.43+0.31 20 4.13+0.19
3 19 5.22+0.32 19 3.81+0.20
4 18 5.38+0.29 21 3.91+0.17
Stage of lact.1 17 4.59+0.38% 17 4,09+0.23
2 49 5.22+0.19% 52 3.69+0.11
3 21 6.16+0.35 23 3.93+0.20
Sampling phase 1 49 4.30+£0.25° 54 3.78+0.15
2 38 6.35+0.27° 38 4.03+0.16
Quarter 1 43 5.07+0.21 47 3.88+0.12
2 44 5.60+0.20 45 3.93+0.12

CMT = Cdifornia mastitis test, -ve = Negative CMT score, T = Trace CMT score,
LSM with common superscripts within column within factor were not significantly
different at P>0.05.
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thevariousfactors
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Least squares means (LSM + SE) of quarter chloride percentage for

Factor N LSM
Overall 90 0.244+0.003
CMT -ve 24 0.220+0.007°
T 20 0.233+0.007%
+1 18 0.244+0.007°
+2 17 0.238+0.007%
+3 11 0.283+0.009°
Parity 1 32 0.239+0.006°
2 19 0.221+0.007°
3 19 0.249+0.007*
4 20 0.265+0.006°
Stage of lact. 1 17 0.248+0.008
2 51 0.244+0.004
3 22 0.239+0.008
Sampling phase1 52 0.276+0.005%
2 38 0.212+0.006"
Quarter 1 46 0.252+0.005
2 44 0.23620.005"

CMT = Cdiforniamadtitistest, -ve = Negative CMT score
T = Trace CMT score, LSM with common superscripts within column within factor were

not sgnificantly different at P>0.05.
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