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ABSTRACT

ARTICLE INFO

Mastitis is an inflammation of the mammary glands caused by pathogenic bacteria. Mastitis
is divided into two types: clinical mastitis, which has symptoms of swelling and changes
in the shape of the mammary gland, and subclinical mastitis, which does not indicate clear
symptoms. Subclinical mastitis is a very high case in Indonesia, around 97-98%, while
clinical mastitis is 2-3%. Effectiveness of the California mastitis test (CMT), reductase test,
and alcohol test to detect subclinical mastitis in dairy cattle. The number of samples taken

was 60 samples of fresh dairy milk from 15 cattle in Medowo Village, as much as 50 ml
for each sample. The results showed that the test was very effective in identifying
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subclinical mastitis in dairy cattle. 15% positive results were obtained for subclinical  DOI:

mastitis using CMT, 10% of the milk quality was not good during the reductase test, and
18.33% positive with the alcohol test from a total of 60 samples obtained
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Introduction

Milk is a source of animal protein that is often
consumed by Indonesian people. Milk is a highly
nutritious animal food that is easily absorbed by the
blood. The high nutritional value content can cause
milk to be an excellent growth medium for
microorganisms, both beneficial and harmful
microorganisms for humans (Gorska-Warsewicz et
al., 2019). To get good fresh milk, you must pay
attention to several factors that influence the quality
of milk, such as the cleanliness of the cage, the health
and cleanliness of the livestock, the cleanliness of the
milker and the milking equipment used. Apart from
that, there are also contamination requirements,
maximum microbial content, antibiotic residues, and
maximum contamination from dangerous metals that
must also be considered (Sjarif et al., 2019).Dairy

cows are a type of milk-producing livestock. The milk
produced by dairy cows exceeds what is needed for
their calves.

Dairy cows are more efficient at converting feed
into animal protein and calories. Until now, no one has
matched the efficiency of dairy cows with a production
of 4,500 liters of milk per year. Domestic milk needs
can only be met around 23.73% (Leone et al., 2022).
The low national fresh milk production is due to low
livestock productivity and also a small population
(Duguma, 2022).

Factors that can influence cow's milk production
are: type of cow, lactation level, frequency of milking,
age, heat cycle, dry period, feed, environment and
disease. A disease that often attacks milk-producing
livestock is mastitis (Abebe et al., 2016).
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Mastitis is inflammation of the udder gland
caused by pathogenic bacteria or fungi, with varying
degrees of severity and duration of illness. Cheng and
Han (2020) also stated that factors such as poor
environmental sanitation and cleanliness during
milking play an important role in the incidence of
subclinical mastitis. According to Martin et al. (2023)
milking sanitation and hygiene includes: Cleanliness
of the stall, the stall must be routinely cleaned of dirt
which is a source of contaminants and odors;
Preparing the tools and milking tools, the tools to be
used must be washed in clean water with detergent,
then rinsed using hot water. Milkmaids must be
healthy and free from infectious diseases and wash
their hands before milking; Preparing a dairy cow, the
cow's tail must be tied. Before milking, the udder and
the area around the udder must be cleaned using a
clean cloth dampened with warm water; The milking
process, when milking manually, the milking hands
must be clean and there are no sources of
contamination in the surrounding environment
(Burtscher et al., 2023).

Mastitis is divided into two types, namely
clinical and subclinical mastitis. Clinical mastitis has
symptoms of clearly visible inflammation in the udder
and changes in the appearance of the milk, while
subclinical mastitis does not show symptoms or
changes in the udder and the appearance of the milk
tends to remain the same (lbrahim et al., 2023).
Subclinical mastitis can be detected by examining the
number of somatic cells in the laboratory. Subclinical
mastitis is a very high incidence in Indonesia, around
97-98%, while 2-3% of cases of clinical mastitis are
detected. Both clinical and subclinical mastitis have a
very detrimental impact on dairy livestock because
they can reduce or affect the quality and quantity of
milk production. Mastitis can also shorten the milk
production period, requiring extra costs for treatment
and a high number of livestock being abandoned early
or dying due to the disease (Heikkila et al., 2012).

Detection of subclinical mastitis that is widely
used in the field is the california mastitis test (CMT)
(Kivariaetal., 2007). CMT is a method for diagnosing
subclinical mastitis which is considered simple and
fast so it can be carried out in the field. Reductase and
alcohol tests are also carried out on fresh cow's milk
to check the quality and suitability of fresh milk.
Based on the research background above, the author
intends to determine the incidence rate of mastitis
cases in dairy cows using the california mastitis test
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(CMT), reductase test and alcohol test, as basic
research on subclinical mastitis cases.

Materials and methods
Research design

This research was carried out directly at the
dairy cow pen in Kandangan Village, Medowo
District, Kediri Regency on 8 April 2023 and at the
Veterinary Public Health Laboratory of Airlangga
University on 12-17 April 2023. Samples were taken
during morning milking. Milk samples came from a
dairy farm in Medowo Village, Kandangan District,
Kediri Regency. Kandangan was chosen as the
sampling location because the dairy farms in the area
best met the criteria determined by the researchers.
The sampling method used is the purposive sampling
method where 60 milk samples will be taken from 15
cows. Selecting cows that meet the criteria includes
cows aged 3-8 years and cows that are actively
milked.

Milk sampling

Milk samples were taken aseptically from the
cow's udder by first cleaning it using clean water and
then drying it. Sampling for mastitis detection is
carried out by the cow owner or pen kid. The first jet
of milk is discarded and the second jet of milk is used
and collected in the test paddle as much as 2 ml.
Taking samples of milk for alcohol testing and
reductase testing, 50 ml of each nipple is collected in
a sterile container and has been labeled, then stored in
a thermos containing ice so that the temperature is
stable at 5-10° C to avoid the development of bacteria
and damage to the milk when it arrives at the
laboratory.

California mastitis test (CMT)

Testing milk samples uses CMT reagent with a
ratio according to the rules for use on the packaging,
namely 2 ml of milk sample plus 2 ml of CMT reagent.
The mixture is shaken horizontally for 10-15 seconds.
The reading of the reaction results is carried out in a
bright place and the presence or absence of clots or
sediment is seen, then determined based on the CMT
scoring, namely negative (-) there are no clots or
sediment, meaning the milk is of very good quality,
positive 1 (+) there is little sediment, which means the
milk is of good quality, positive 2 (++) there is a clear
precipitate but there are no gel lumps yet, meaning the
quality of the milk is quite good, positive 3 (+++) gel
lumps are starting to form, indicating the milk is of


https://doi.org/10.20473/agrovet.v7i1.51443

poor quality, positive 4 (++++) lumps. The gel is very
thick causing the surface to become convex, meaning
the milk is of very poor quality (Rust et al., 2023).

Reductase test

The reductase test uses 0.5 ml of methylene blue
solution which is put into a sterile reductase tube plus
20 ml of milk sample which is then homogenized and
closed in the tube. The homogenized tube was put into
an incubator at a temperature of 37° C and checked
every 30 minutes until the blue color was gone. The
degree of color change is a measure of the number of
bacteria present. The reading of the reaction results
can be seen from the time (hours) required for the blue
color to disappear (Novita et al., 2022).

Alcohol test

The alcohol testing procedure requires 3 ml of
milk to be put into a test tube with the help of a pipette
and 3 ml of 70% alcohol added. Then, the tube is
shaken gently and observed. The alcohol test is
positive if there are grains or lumps of milk attached
to the walls of the test tube, while negative if there are
no grains or lumps attached to the walls of the test tube
(Zebib et al., 2023).

Result
California mastitis test (CMT) results

Based on the results of subclinical mastitis
detection using CMT, it can be seen in Table 1 that of
the 60 samples obtained and tested, 15 cow's milk
samples, or around 25% were identified as subclinical
mastitis with scoring CMT 1 (+), CMT 2 (++) and
CMT 3 ( +++). A positive score of 1 (+) has the
possibility of increasing to positive 2 (++), positive 3
(+++) and positive 4 (++++) and so on, a normal score
(-) also has the possibility of becoming positive 1 (+),
positive 2 (++), positive 3 (+++) and positive 4 (++++)
(figure 1).

Table 1. California mastitis test (CMT) results
CMT CMT Total

Samples  Negative CMT 1 2 3 CMT
80 45 5 4 6 15
Perc(ﬁ/:)tage 75%  83.33% 6.67% 10%  25%
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Figure 1. CMT examination results

In this study, the california mastitis test (CMT)
was used as a method for detecting subclinical mastitis
in the field. Assessment of the CMT results is
subjective which is carried out visually when rotating
the milk sample that has been reacted with the reagent
and when it is tilted or dropped to see the presence of
thickening and the sample remaining on the paddle
base. The presence of reactions in the milk and
reagents in the form of sediment and thickening
indicates that the sample indicates subclinical mastitis.

Reductase test results

Table 2. Reductase test results
Number of <1/2 1-2

3-4 hour  >5hour
samples hour hour
60 - 6 8 46
Percentage 10% 13.33% 76.67%
(%)

From the results shown in table 2, 6 samples or
around 10% of the samples were declared to be of poor
quality and 8 samples or around 13.33% were declared
good according to the standard reductase test (figure
2). The results of the reductase test are used as an
assessment of the quality of fresh milk. The faster the
color of methylene blue changes to a colorless
solution, it indicates that the quality of the fresh milk

is worse.
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Figure 2. Reductase test results
Alcohol test results
Table 3. Alcohol test results

Number of Positive (+) Negative (-)
samples
60 11 49
Percentage (%) 18.33% 81.67%
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Figure 3. Alcohol test results

From the results shown in table 3, the alcohol
test shows that the percentage of positive (+) events
was 11 samples out of 60 samples, namely 18.33%,
while for negative (-) events there were 49 samples or
around 81.67% (figure 3). The alcohol test results
determine the suitability of the milk. Milk with a
positive alcohol test is milk that is not suitable for
consumption or sale. A positive alcohol test result is
indicated by the presence of white granules or lumps
on the walls of the test tube after shaking.

Discussion

Mastitis is a disease that often attacks dairy
cattle due to bacterial infection in the udder glands.
Subclinical mastitis can only be identified by
examining the number of somatic cells carried out in
the laboratory because there are no physical changes
in the udder (Abed et al., 2021). Poor stall sanitation,
unhygienic and incomplete milking management are
also factors that cause mastitis. Mastitis also causes a
decrease in milk production and quality and increases
maintenance costs so that farmers often experience
economic losses (Nuraini et al., 2023).

The california mastitis test (CMT) is an
alternative early detection method to determine the
occurrence of subclinical mastitis which can be
carried out directly in the field using a tool called a
paddle and using reagents to determine the severity.
The higher the results obtained in the CMT test, the
higher the number of somatic cells in the milk (Huang
and Kusaba, 2022). The research results showed that
the incidence of subclinical mastitis in Medowo
Village, Kandangan District, Kediri Regency was
25% of a total of 60 milk samples from 15 actively
milked cows.

The reductase test is one way to assess the
quality of cow's milk. The reductase enzyme is
produced by bacteria found in milk and can change the
dye methylene blue into a colorless solution. The
change in color of methylene blue to a colorless
solution indicates a reductase enzyme reaction
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produced by bacteria contained in milk. The faster the
color of methylene blue changes to a colorless
solution, the more bacteria there are in the fresh milk.
Apart from that, factors that can influence the
reductase rate include the type of animal, lactation
level, age of the animal, nutrition provided and health
and cleanliness of the udder (Bionaz et al., 2020).
Based on the results of the reductase test in table 2,
10% of the samples were of poor quality.

The alcohol test is a simple test carried out to
determine the quality of milk that is suitable for
consumption. Based on Nurliyania et al. (2015), milk
that is suitable for consumption is one whose alcohol
test results are negative (-) or there is no clotting. If
clots occur, this indicates that the water envelope
surrounding the milk proteins is weak, forming
clumps that stick to the walls of the test tube. The
weak bond is caused by the presence of acid bacteria
in the milk. The milk tested shows positive results (+)
if the acidity is 8-9° SH, except for sour milk, the
onset of mastitis and colostrum (Uzatici and Yayintas,
2017). Based on the alcohol test results in table 3,
18.33% of the samples were unfit for consumption and
indicated subclinical mastitis.

The california mastitis test (CMT) is a rapid test
for subclinical mastitis that is carried out in the field,
then a reductase test is carried out in the laboratory to
determine the rough number of bacteria (Atif et al.,
2006). If the number of bacteria is too high, it indicates
that the quality of the milk is very poor, making it unfit
for consumption. Milk from cows suffering from
mastitis can be consumed if the alcohol test result is
negative (-). Milk with a positive alcohol test (+)
indicates that the milk contains acid bacteria which
causes the milk to break easily when an alcohol test is
carried out.

Conclusion

From the results of research on the effectiveness
of the California Mastitis Test (CMT), the reductase
test and alcohol test for detecting subclinical mastitis
in dairy cows are very effective in identifying
subclinical mastitis in dairy cows with 15% positive
results for subclinical mastitis using CMT, 10% with
poor milk quality when reductase test and 18.33%
were positive with the alcohol test from a total of 60
samples obtained. The incidence rate of subclinical
mastitis in dairy cows in Medowo Village, Kandangan
District, Kediri Regency was 8 cows detected out of a
total of 15 cows when research was carried out using
the CMT test, reductase test and alcohol test.
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