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Abstract

Goat is an important livestock in the livestock sector of Bangladesh. Goat milk contributes a
significant role for meeting the demands of milk for smallholder farmers and households which
rear goats for milk. But intramammary infections cause hamper in milk production and also
possess public health risk. This study aimed to evaluate the health condition of udder of an
apparently healthy goat and also evaluate the microbiological quality of the milk obtained from
the goat. Milk was collected aseptically from each quarter separately and evaluated separately
using different methods like Somatic Cell Count, California Mastitis Test (CMT) and
Microbiological evaluation by Total Bacterial Count (TBC) and isolation of bacteria in Blood agar,
EMB agar and MacConkey agar culture media. The somatic cell count was 115,000 ml* for left
quarter and 60,000 mlI* for right quarter. CMT score was N(negative), somatic cell range O-
200,000 for both quarters. Total bacterial count (TBC) for left quarter was 9,455 CFU ml* and for
right quarter was 4,455 CFU ml. Growth of Escherichia coli and Salmonella sp. was absent on
EMB agar and MacConkey agar surface. There was no evidence of intramammary infection in the
goat and the milk was free from contamination and free from risk of public health.
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Introduction

On a global level, milk is part of the diet of 6 billion people, of which the majority live in
developing countries (FAO, 2019). Among milk from other species, goat milk has special
characteristics; it can be easily digested because its fat globules are smaller with more short-chain
fatty acids and it is less allergenic than other milk and safe to be consumed by people with lactose
intolerance (Park et al., 2007; Damunupola et al., 2014). Goat milk production has been growing
steadily over the past 20 years due to the recognition of its nutritional values and nutraceutical
properties (Kumar et al., 2016). The microbiological qualities of goat milk are determined by its
composition and hygienic practices during milking and condition during storage and distribution
(Mohamed et al., 2017). Microbial contamination of milk can occur from direct contact between
fresh milk and contaminated equipment surfaces during milking (Oliver et al., 2005). Improper
handling or storage of fresh milk can represent a transmission hazard for bacterial pathogens that
are responsible for foodborne illness (Ismiarti et al., 2019).

Mastitis, or intramammary infection (IMI; Menzies and Ramanoon, 2001; Sar et al., 2018), is
primarily caused by bacterial intramammary infection. It is the most relevant small ruminant
disease, causing severe economic losses to the dairy industry worldwide (Oikonomou et al., 2014;
Dore et al., 2016). This is also a risk to public health due to the presence of pathogens and toxins
released, as well as antimicrobial residues (Contreras et al., 2007). Several bacterial pathogens
were previously reported to be responsible for milk-borne illness and includes Shiga toxin-
producing Escherichia coli (STEC) (Bander et al.,1997) and Salmonella sp. (Zeinhom and Abdel-
Latef, 2014).

Most cases of IMI are chronic, making them difficult to treat and prone to resurgence (Polveiro et
al., 2020). Frequently, they are accompanied by long-lasting cost-intensive antibiotic treatment
and premature culling (White and Hinckley, 1999; Menzies and Ramanoon, 2001; Schukken et al.,
2011; Grunert et al., 2018); occasionally, the animals die if not properly medicated. In dairy
animals, IMI can manifest itself in clinical forms of varying levels of severity, according to
symptoms, otherwise, with a total absence of visible macroscopic signs of the disease, in the form
of a subclinical infection (Coété-Gravel and Malouin, 2019). Several bacterial pathogens can cause
IMI, but Staphylococcus spp. are the most frequently diagnosed causal microorganisms in goats
and sheep (Contreras et al., 2007). Other pathogens, such as Streptococcus spp., the
Enterobacteriaceae family, Pseudomonas aeruginosa, Mannheimia haemolytica, Corynebacterium
spp., and fungi, can produce IMI in small ruminants, albeit with lower occurrence rates (Polveiro
et al., 2020). The high diversity of microorganisms, mainly IMI-causing bacteria, makes treatment
and control in human and veterinary medicine difficult (White and Hinckley, 1999; Contreras et
al., 2007). Microbiome studies of goats (Mclnnis et al., 2015; Zhang et al., 2017; Polveiro et al.,
2020) in several situations have demonstrated the complexity of the interactions of pathogens and
commensals present in situations of health and illness.
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We know more or less the organisms involved in the IMI in goats. To fulfill the requirement of
DVM degree the objectives of this case study were to evaluate the microbial quality of milk in a

healthy goat and to detect if there is any evidence of subclinical mastitis found with existing
facilities in the Department of Medicine and Surgery CVASU.
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Materials and Methods

Sample collection:
» Animal selection: The goat from which milk sample was collected was

selected from CVASU sheep and goat farm. The breed of the goat is Black
Bengal. The age of the goat was 3 years and 4 months and it was in 3" parity
had three kids at the last parity. The daily milk yield was about 1kg. It was
vaccinated against PPR and boosted every year and deworming was done
about 8 months ago. The rearing system is semi-intensive and is fed green
grass by grazing and pea husk(0.25 kg) and wheat bran (0.25 kg) as
concentrate. There was no observable external symptoms of disease or
disease condition. There was no external sign of mastitis or abnormality in
the udder. Rectal temperature of the goat was 101.3° F.

Fig-1: Milk sample collection from healthy goat.

Milk collection: Milk sample was collected from the goat at 30" August,
2022. Milk sample was collected from left and right quarters separately by
hand milking. Before milking hand was washed properly using soap and
water and the teats were cleaned using 70% ethyl alcohol for aseptic milk
collection. Milk from first few attempts were discarded and mid stream milk
was collected in falcon tube as clinical sample. From both quarters 5 ml
milk sample was collected for further evaluation.
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e Analysis of goat milk
Quality of milk and condition of udder was tested using two parameters.

1. Somatic cell analysis: Somatic cell analysis was performed using two methods;

A. Somatic Cell Count: To measure the number of somatic cell present in the milk.
Somatic cell number from the milk sample was counted separately for left and right
quarter using automatic somatic cell counter (DeLaval Group, Stockholm,
Sweden; Sensitivity: 88% and Specificity: 80%). DeLaval Cell Counter counts the
somatic cells optically and automatically. A digital camera takes a picture of the
somatic cells’ nuclei, which is stained in the cassette with a DNA- specific
fluorescent reagent and counts the cells’ nuclei one by one.

A

Fig-2: Somatic cell counting using automatic counter.

B. California Mastitis Test (CMT): To detect sub-clinical mastitis by scoring the
milk based on the result obtained from the test. California mastitis test was
performed for two quarters separately by mixing equal amount of CMT reagent
(DeLaval Group, Stockholm, Sweden) and milk sample in Four-well plastic paddle
and checked for level of thickness formed after mixing to determine the presence
of sub-clinical mastitis. After mixing milk and the reagent the result is read as
traces, 1, 2, 3, and negative depending up on the gel formation in the milk sample
(Indian council of agricultural research, 2011).

CMT Score Somatic Cell Range Interpretation

N (Negative) 0-200,000 Healthy Quarter

T (Trace) 200,000-400,000 Subclinical Mastitis

1 400,000-1,200,000 Subclinical Mastitis

2 1,200,000-5,000,000 Serious Mastitis Infection
3 Over 5,000,000 Serious Mastitis Infection

Table-1: Interpretation of CMT score.
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2. Microbiological analysis: Microbiological qualities of milk was determined using three
parameters;

A. Total Bacterial Count (TBC): To measure total amount of mesophilic aerobic
microbes TBC was conducted using Plate Count Agar (PCA) media. Goat milk
sample from left and right quarter was separately serially diluted from 10 to 107
and then plated onto PCA media and incubated at 370C for 24 hours. Total colonies
on PCA media were counted and number of bacteria was determined as CFU ml*!
using the following formula:

No.of counted colon
TBC = f Y

1+ 1.1 * Dilution factor

Fig-3: Plate count agar media preparation, serial dilution
of sample and bacterial colony on media surface.
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B.

Isolation of specific organism: For isolation of specific bacteria from milk
sample, inoculation in Blood Agar and later in EMB (Eosin Methylene Blue) agar
and MacConkey agar was performed for detection of Escherichia coli and
Salmonella sp. respectively.

» Blood Agar Inoculation: Blood agar media (Oxoid®, Oxoid Ltd,
Basingstoke, United Kingdom) was prepared using commercial agar
mixture and cow blood. After preparation of media it was incubated at 37°C
for 24 hours to detect any contamination. Next day milk sample from
separate quarters were inoculated separately onto the agar plate by
streaking. Then the inoculated agar plates were incubated at 37°C for 24
hours and the type of colony formed on agar plate was identified. Two types
of colony was formed in case of milk sample from both quarters; one type
was small, yellowish colony and the other type was medium sized moist,
whitish colony.

Fig-4: Inoculation of milk sample on blood agar and bacterial colony identification.

» E. coli isolation: The two types colony formed on the blood agar was
separated and inoculated separately on EMB agar media (Oxoid®, Oxoid
Ltd, Basingstoke, United Kingdom). The culture plates were incubated at
37°C for 24 hours and checked for the presence of characteristic colony of
Escherichia coli with metallic sheen on the colonies.

» Salmonella isolation: The two types colony formed on the blood agar was
separated and inoculated separately on MacConkey agar media (Oxoid®,
Oxoid Ltd, Basingstoke, United Kingdom). The culture plates were
incubated at 37°C for 24 hours and checked for the presence of non-lactose
fermenting colony of Salmonella sp.
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Results

= Somatic Cell Count: The number of somatic cells in milk from left quarter was 115,000
ml* and number of somatic cells in milk from right quarter was 60,000 ml.

= California Mastitis Test (CMT): The test result was N (negative) for milk sample from
both quarters. The somatic cell range was within 0-200,000 which is an indication of
healthy quarters.

Fig-5: California mastitis test of milk.

= Total Bacterial Count (TBC): The total bacterial count in milk from left quarter was
9,455 CFU ml™* and in milk from right quarter was 4,455 CFU ml™.

= E. coli isolation: No characteristic colony of Escherichia coli was formed on EMB agar
media surface.

Fig-6: No growth on EMB agar surface.
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= Salmonella isolation: No characteristic colony of Salmonella sp. was formed on
MacConkey agar media surface.

Fig-7: No growth on MacConkey agar surface.
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Discussion

The somatic cell count (SCC) obtained from the milk samples were 115,000 ml™* and 60,000 mi
in milk from left and right quarter respectively. According to Paape et al. (2001), the SCC value
in healthy goats should not exceed 100,000 cells per ml for individual goats. So, the SCC value of

milk from the goat was under normal standard.

The california mastitis test (CMT) result for milk sample from both quarters were negative.

Therefore there was no evidence of subclinical mastitis.

The total bacterial count (TBC) obtained from the milk from left quarter was 9,455 CFU mlI* and
from right quarter was 4,455 CFU ml™. Ramsahoi et al. (2011) published, that the TBCs in bulk
samples range from 10° to 10° Colony Forming Units (CFU) ml™. The total bacterial count in the
tested milk sample was very low which indicates healthy udder and low contamination during

milking and handling of milk.

There was no growth of Escherichia coli on EMB agar and Salmonella sp. on MacConkey agar.
This is also an indicator that the milk sample was not contaminated during milking or handling
and the milk possess no public health risk or health hazard for the consumer. This also indicates

that the udder is not infected by coliform bacteria.
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Conclusion

Based on the study it can be concluded that there was no evidence of subclinical mastitis found in
the goat. The goat was apparently healthy with healthy quarters and no physiological abnormality
or abnormality in milk was present. So it can be said that, there is a less chance of having
subclinical mastitis in apparently healthy goats with healthy udder with normal characteristics of

milk during lactation.
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