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ABSTRACT

The aim of this study was to determine cases subclinical mastitis in dairy cattle, microbiological quality and residues
of antibiotic cow's milk from dairy farm in Tanggamus District. This research was conducted in January 2020 in
Tanggamus District, Lampung Province. The milk samples used in this study were individual samples from all
lactating cows, as many as 19 samples from 2 districts, namely Gisting Sub District and Air Naningan Sub District.
The tests carried out were the somatic cells count (SCC) using the Breed method and mastitis IPB-1 test, total plate
count (TPC), Staphylococcus aureus, coliform and Escherichia coli, density, pH values and antibiotic residue testing
using Screening test/Bioassay. The data obtained were analyzed descriptively. The results of the study on SCC
showed that Gisting Sub District had higher SCC than Air Naningan Sub District, which was > 400,000 cells/ml
(2,554,285 cells/ml) and was supported by the IPB-1 mastitis test, which was 33.33% the teats that were positive for
mastitis subclinical. The test results on TPC and E. coli showed that Air Naningan Sub District had higher TPC and E.
coli values than Gisting Sub District, which were 3.39 log cfu/ml and 0.8 log cfu/ml, respectively. Meanwhile, the test
results for the presence of S. aureus and coliform bacteria showed that Gisting Sub District had higher levels of S.
aureus and coliform bacteria than Air Naningan Sub District, which were 0.32 log cfu/ml and 2.36 log cfu/ml,
respectively. The results of density and pH values in 2 sub-districts showed almost the same, namely 1.030 and 6.88.
The results of the Bioassay screening test for antibiotic residues in cow's milk in Tanggamus District showed that
there were no samples containing penicillin, tetracycline, aminoglycoside, and macrolide antibiotic residues. The
conclusion of this study was that there were cases of subclinical mastitis in dairy farms in Gisting and Air Naningan
Districts based on the presence of SCC in milk and no antibiotic residue was found in milk.
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1. INTRODUCTION heads spread over the districts of Air Naningan and
Gisting
Recently, supply and demand for dairy products in

Indonesia is still in a deficit condition. Indonesia’s local
milk production is still limited and depends on milk
imports, however, the consumption of milk and dairy
products continues to increase rapidly in the last decade.
Lampung Province is also experiencing a shortage of
cow's milk production compared to demand.
Tanggamus district is one of 3 disricss in Lampung
Province where dairy cows can be found. The
population of dairy cattle in this district is less than 50

Cow's milk contributes to the fulfillment of animal
protein needs for humans, especially children. Cow's
milk must contain good nutritional value and do not
contain ingredients that can harm consumers. Harmful
substances contained in milk can come from biological
contaminants and chemical contaminants. Milk can
contain  biological contaminants because it is
contaminated from the udder and the environment.
Biological contamination comes from microbes and
protozoa [1]. Milk can also contain chemical
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contaminants from antibiotic residues, pesticide
residues, and heavy metal residues [2]. Chemical
contamination in the form of residue comes from the
treatment of cattle with mastitis, feed containing
pesticide residues, water and the environment
contaminated with heavy metals.

Biological and chemical contaminants contained in
cow's milk either due to contamination from the
environment or from the body of livestock will cause
health problems for consumers. Currently, data
regarding biological and chemical contamination of
cow's milk in Lampung Province, especially in
Tanggamus District is not yet available, so research is
needed to obtain these data. The aim of this study was to
determine cases subclinical mastitis in dairy cattle,
microbiological quality and residues of antibiotic cow's
milk from dairy farm in Tanggamus District.

2. MATERIALS AND METHODS

2.1. Sample collections

The milk sample used in this study was an individual
sample of 19 samples taken from 19 lactating dairy
cows kept in Tanggamus District. This research was
conducted in January 2020. This study was conducted in
a cross sectional manner with census sampling. Milk
samples were collected from dairy cows during normal
lactation. Every 100 mL of milk was collected in sterile
glass bottles and transferred to laboratory under cool
condition. All samples were analyzed immediately at
the Lampung Veterinary Center Laboratory and the
Animal Production Laboratory, Faculty of Agriculture,
University of Lampung.

2.2. Procedures

2.2.1. Subclinical mastitis test

Examination of milk samples for the diagnosis of
subclinical mastitis is done by counting the number of
somatic cells in milk. The somatic cells count (SCC)
was counted directly and indirectly. Direct examination
using the Breed method, namely SCC directly using a
microscope and indirect examination using the IPB-1
mastitis test, namely to see the reaction formed between
IPB-1 reagent and milk [3].

The breed method used refers to [4]. The slide is
cleaned with 70% alcohol solution and placed on
printed paper or a square pattern measuring 1x1 cm2.
The milk being examined is homogenized first, then the
milk is pipetted using a Breed pipette and 0.01 mL of
milk is dripped just above the 1 cm2 box. Milk samples
were stocked in 1 cm2 squares using elbow-tipped
ossicles. The slides were dried in air for 5-10 minutes
and then fixed with a Bunsen flame.
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Breed staining was done after the milk sample on the
glass object was dry. The slides were immersed in an
alcohol ether solution for two minutes, then the slides
were stained by immersing them in L6ffler's methylene
blue solution for 1-2 minutes. The slides were immersed
in a 96% alcohol solution for one minute to remove the
remaining dye adhering to them. After the coloring
process is complete, the slide is dried using filter paper.
SCC was carried out after the preparations were dried
using a microscope (objectively 100 times) which had
previously been dripped with immersion oil. SCC was
calculated using 10 fields of view, then the somatic cells
were summed and divided by the number of fields of
view to determine the average SCC. After knowing the
average SCC, the calculation is carried out using the
formula:

The IPB-1 mastitis test method used refers to [4] 2
mL of milk sample was put into the paddle, then 2 mL
of IPB-1 reagent was added. The mixture of milk
sample and IPB-1 reagent was homogenized
horizontally for 15-30 seconds. IPB-1 reagent reacts
with DNA from the nucleus of somatic cells, producing
a viscous mass like gelatin. The results are read based
on the reaction that occurs, namely the formation of
mucus or changes in viscosity with a negative value (-)
if it remains homogeneous and positive (+, ++, +++) if
mucus is formed or thickens.

2.2.2 Total Plate Count (TPC)

Calculating the TPC was done by using the official
methods of AOAC (2016) with plate count. Samples of
milk were taken 1 mL, then was diluted using a 0.1%
buffer peptone water (BPW, OXOID Ltd., Basingstoke,
UK) up to 10-6 dilution. Furthermore, from each
dilution was taken 0.01 mL was then inserted into sterile
petri dish, then poured the liquid medium plate count
agar (PCA; OXOID Ltd., Basingstoke, UK. and
homogenized by means of shifting the plate horizontally
or a figure number of eight and allowed to clot. The
next stage was incubated at 37 °C for 24-48 hours and
all colonies were counted as TPC.

2.2.3 Counting the Number of Staphylococcus
aureus)

Counting the number of S. aureus was done by
official methods of AOAC (2016). Samples of milk was
taken 1 mL, then diluted with 0.1% of BPW up to 10-6
dilution. Furthermore, from each dilution was taken
0.01% mL to put into a sterile petri dish, then poured the
liquid medium mannitol salt agar (MSA; OXOID Ltd.,
Basingstoke, United Kingdom). Furthermore
homogenized by sliding horizontally or a figure of eight,
and if it has been frozen incubated at 37°C for 24-48
hours. The form of counted colony was round, slippery,
and yellow.
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2.2.4. Counting the Number of Coliform

The number of coliform were counted by using
official methods of AOAC (2016). Samples of milk was
taken 1 mL, then diluted with 0.1% BPW up to 10-6
dilution. Furthermore, from each dilution was taken
0.01 mL to be put into sterile petri dish, then poured the
liquid medium violet red bile agar (VRBA; OXOID
Ltd., Basingstoke, United Kingdom). Furthermore, it
was homogenized by sliding horizontally or moved it to
make a figure number of eight and allowed to be
jellylike, then poured VRBA media on the surface of
agar (overlay) and incubated at 37°C for 24-48 hours.
Counted colony was purplish red colonies surrounded
by a red zone. Examination of Escherichia coli was
conducted by the isolation and identification. Samples
of milk was taken 1 mL, added in 10 mL of buffer
solution peptone water (BPW; OXOID Ltd.,
Basingstoke, United Kingdom) and then incubated at
37°C for 24 hour. The sample were sub cultured on
media eosin methylene blue agar (EMBA; OXOID Ltd.,
Basingstoke, United Kingdom) and incubated at 37°C
for 24 hours. Colonies that appeared metallic in the
EMBA media were Gram stained and the colonies were
biochemically tested for E. coli identification.

2.2.5. Antibiotic Residue Test (Screening Test /
Bioassay)

All samples were tested using the triple bioassay
method. The testing method used in this research is the
bioassay screening test method for antibiotic residues in
milk which refers to SNI No. 7424:2008. The testing
stages consist of preparation, testing, and reading the
results. Preparation, including preparation of agar
media, culture media, buffer solutions, and standard
solutions. The bioassay test was aimed at four classes of
antibiotics, namely tetracycline, macrolide,
aminoglycoside, and penicillin.

The stages of testing antibiotic residues on goat's
milk with this method are that the homogenized milk
sample is dripped on a paper disc then the paper disc is
affixed to the surface of the agar media which has been
mixed with the test bacterial culture and incubated at a
certain temperature (depending on the type of antibiotic
to be tested) for 16-18 hours. The goat's milk sample
tested positive for antibiotic residue when a zone of
inhibition was formed around the paper disc.

Culture media were prepared for each class of
antibiotics. Each petri dish contains 5 sheets of disc
paper, consisting of 3 discs each containing 75 pl of the
sample to be analyzed, 1 paper containing 75 pl of
reference standard solution as a positive control, and
one paper dripping with phosphate buffer solution as a
control negative. Disc paper is placed on the surface of
the culture medium. Petri dishes were covered and
incubated at different temperatures depending on the
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class of antibiotics. The culture medium for the
tetracycline group was incubated at 30°Cx1, the
penicillin group at 55°C+1, while the macrolides and
aminoglycosides were incubated at 36°C 1, each for
16-18 hours. To obtain accurate data, the sample was
tested with three repetitions so that each type of
antibiotic group used three petri dishes.

The results were read by observing and measuring
the diameter of the inhibition zone formed around the
paper disc using a caliper. The sample was tested
positive for antibiotics if the inhibition zone formed was
2 mm from the edge of the paper disc. The sample was
declared negative if the inhibition zone formed was 0-2
mm. Because the inhibition zone formed <2 mm was
considered due to the presence of natural inhibitors. The
diameter of the inhibition zone in the positive control
was 20+1 mm, while the negative control did not form
an inhibition zone [5].

2.2.6. pH value)

The pH of pasteurized goat's milk was measured
using a pH meter (Jenway model 3520).

2.3. Statistical Analysis

The test data were analyzed descriptively which were
presented in the form of tables and figures [6].

3. RESULTS AND DISCUSSION

3.1. The Somatic Cells Count (SCC)

The results of subclinical mastitis and SCC tests in
Gisting Atas and Air Naningan sub-districts are
presented in Table 1. The results of the research on
mastitis testing in Gisting Sub District, from a total of
36 nipples from 9 cows, 12 nipples (33%) were positive
for subclinical mastitis, while in Air Naningan Sub
District there were 40 cows, the nipples of 10 cows
tested for mastitis contained 15 nipples (37%) positive
for subclinical mastitis. The average SCC in dairy cattle
in the Gisting Sub District was 2.34 x 106 cells/mL,
while in the Air Naningan Sub District it was 8.21 x 105
cells/mL. This SCC is declared not to meet the quality
requirements of fresh milk based on SNI 3141.1, which
is 4.0 x 105 cells/mL [7].

Many risk factors have been identified from
subclinical mastitis because this disease has
multifactorial causes, including a combination of
exposure to pathogenic microbial factors in the
surrounding environment with different responses of
individual livestock [8]. Identification of these factors is
very important for the development of methods of
prevention and control of subclinical [9]. The high
content of SCC in milk causes a decrease in milk
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Table 1. The subclinical mastitis dan somatic cells count (SCC) in cow’s milk in Tanggamus District

Sub District Gisting
(n=36 nipple)

Reaction Rate

Sub District Air Naningan
(n=40 nipple)

IPB-1 Test X SCC (cell/mL) IPB-1 Test X SCC (cell/mL)
Negative (-) 24 0 25 0
Positive 1 (+) 0 0 2 4.8 x 105
Positive 2 (++) 4 1.18 x 106 12 9.07 x 105
Positive 3 (+++) 8 3.21 x 106 1 1.92 x 106

quality. Basically, milk that has a high SCC is caused by
the large number of pathogenic microbes that damage
the inner udder. Microbes that enter the milk ducts will
multiply, resulting in an increase in the number of
microbes. This increase in the number of microbes will
cause the livestock body to produce more leukocytes to
fight microbial infections. This is in accordance with the
opinion of [10] which states that neutrophils will enter
the udder gland to fight microbial infections so that the
release of somatic cells in milk will also increase.

An increase in the number of somatic cells indicates
the level of inflammation in the udder. This can occur
with the possibility of livestock experiencing heat stress.
One of the factors that most often causes an increase in
the number of somatic cells is heat stress. The heat
stress can increase the number of somatic cells and
decrease milk quality. Various other factors that can
increase the number of somatic cells (SCC) are
nutritional deficiencies, as well as poor milking
methods.

3.2. Microbiological Quality

The results of testing on the content of
microorganisms in cow's milk in Gisting and Air
Naningan sub-districts (Table 2.) showed that TPC and
S. aureus were still below SNI 3141.11, namely <6.0 log
cfu/mL and 2.0 log cfu/mL. The count of coliforms in
the two sub-districts showed a higher value than SNI
3141.11, which was 1.0 log cfu/mL. The coliform
content after going through a biochemical confirmation
test showed the presence of E. coli bacteria in cow's
milk. Milk samples from Gisting and Air Naningan sub-
districts had good density and pH values.

Fresh cow's milk contains microorganisms that can
come from the cow's body and the environment.
According to [11] cow's milk contains coliform bacteria,
S. aureus, Enterobacter aerogenes and Proteus vulgaris.
TPC is the best way to assess milk management and
quality by calculating the bacterial density in milk and
estimating the count of aerobic bacteria. The TPC value

Table 2. Average number of microorganisms and physical properties of cow's milk in Tanggamus District

Parameter

Gisting

Sub Distict

Air Naningan

(n=9) (n=10)

TPC (log cfu/ml) 2.88 3.39
S. aureus (log cfu/ml) 0.32 0.14
Koliform (log cfu/ml) 2.36 1.43
E. coli (log cfu/ml) 0.48 0.80
Density 1.03 1.03
pH 6.88 6.89
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can be high if contamination occurs from milking
equipment, dirty udders, and the cow has subclinical or
clinical mastitis [12]. The number of microorganisms in
milk is a major factor in determining the quality of milk.
This shows the level of cleanliness during milking, the
cleanliness of milking equipment, the condition of the
cage, and the cleanliness of the udder before milking
[13]. The same thing was also stated by [14] that the
presence of microorganisms in fresh milk is an indicator
of the practice of handling milk from the cage until it is
consumed by the community so that it greatly
determines the quality of milk. Bacterial contamination
can enter from the udder, cage environment, milk
collection bucket, and milker's hand.

S. aureus is a commensal bacteria that is commonly
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3.3. Residues of Antibiotic

The results of the Bioassay screening test for
antibiotic residues in cow's milk in Tanggamus District
(Tabel 3.) showed that there were no samples containing
penicillin, tetracycline, aminoglycoside, and macrolide
antibiotic residues. This indicates that breeders do not
treat subclinical mastitis. Antibiotics in livestock are not
only used as mastitis therapy, but also to control,
prevent disease and are intended to increase growth and
feed efficiency. Inappropriate use of antibiotics can lead
to antibiotic resistance of pathogenic bacteria and
contribute to a global health crisis. The presence of
antimicrobial ~ residues in  milk can  cause
hypersensitivity reactions to drugs in consumers such as

Table 3. Residues of cow's milk antibiotics in Tanggamus District

Sub District
Antibiotic residues (%) Gisting Air Naningan
(n=9) (n=10)
Penicillin Negative Negative
Tetracycline Negative Negative
Aminoglycoside Negative Negative
Macrolide Negative Negative

found in the udder and the environment. The presence
of S. aureus in cage milk was associated with mastitis,
cage age and high milk production [12]. S. aureus is the
main agent of mastitis in dairy cattle and goats [15], and
will affect milk production and the somatic cell count
(SCC). S. aureus can spread easily from animal to
animal via milking machines or hand milking.

Coliform bacteria are almost always found in fresh
milk. Coliform bacteria and E.coli are thermoduric
bacteria originating from livestock, especially feces and
environmental conditions that can contaminate milk
[16]. The presence of coliforms such as E. coli and
Klebsiella spp. in milk indicates contamination that can
occur from the environment and dirty equipment [11]
and can come from cows infected with mastitis [12]. E.
coli is usually used as an indicator microbe. E. coli is a
microbe originating from the digestive tract of humans
and animals. These bacteria are used as indicator
bacteria because E. coli can survive in water compared
to other pathogenic bacteria [17].

dermal reactions, asthma or anaphylaxis [18].

The presence of antibiotic residues can also cause
obstacles in the processing of other dairy products and
in the end will cause antibiotic resistance to pathogenic
bacteria so that it will become a global health crisis [19;
20]. Tetracyclines are used globally in veterinary
medicine as broad-spectrum antibiotics for the treatment
of gram-negative aerobic and anaerobic bacteria.
Tetracyclines, including chlortetracycline, are routinely
used to prevent and treat mastitis in dairy cattle [21].
Macrolides are often used in the treatment of mastitis in
cattle [22]. The most commonly used macrolides are
erythromycin, spiramycin, and tylosin [21].

4. CONCLUSION

Based on the research that has been done, it can be
concluded that there are cases of subclinical mastitis in
dairy farms in Gisting and Air Naningan Districts based
on the presence of SCC in milk and no detectable
antibiotic residue in milk, which indicates that farmers
do not treat subclinical mastitis infection in they dairy
cattle.
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