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����������� Milk, a nutrient-rich substance obtained from udder secretions, can suffer quality degradation 
due to factors like disease-causing microorganisms. Foot and Mouth Disease (FMD), an acute viral infection 
affecting cloven-hoofed animals, can severely impact milk production and quality. �������� This study aims 
to analyze the quality of milk from dairy cattle following the FMD outbreak, as FMD not only reduces milk 
yield but also alters its composition, affecting consumer preferences and farmer income. ������� Milk 
quality tests were conducted on cattle following the FMD outbreak with each 50 ml sample stored in an 
icebox and analyzed using a calibrated Lactoscan tool. The analysis covered fat, solid-non-fat (SNF), density, 
lactose, salts, protein, temperature, freezing point, added water, total solids, and pH levels. The study 
received consent from local authorities and breeders. 
��������The analysis of cow milk post Foot and Mouth 
Disease (FMD) outbreak reveals significant variability in milk composition, affecting quality and processing, 
with many falling below or above standard thresholds for fat content, SNFs, protein content, freezing point, 
and added water, while all samples had a pH level outside the acceptable range. 
������	���� Quality of dairy 
milk from dairy cattle after FMD outbreaks show decreasing of fat content in five milk samples, four samples 
in solid non fat, three samples in protein, nine samples in freezing point, eight samples in added water, and 
all samples fell outside the acceptable pH range.

ABSTRAK

������ ��������� Susu, pangan kaya gizi yang diperoleh dari sekresi ambing yang dapat mengalami 
penurunan kualitas karena faktor-faktor seperti mikroorganisme penyebab penyakit. Penyakit Mulut dan 
Kuku (PMK) adalah infeksi virus akut yang menyerang hewan berkuku belah, dapat berdampak serius pada 
produksi dan kualitas susu. ������� Penelitian ini bertujuan untuk menganalisis kualitas susu dari sapi perah 
setelah wabah PMK, karena PMK tidak hanya mengurangi produksi susu tetapi juga mengubah komposisin-
ya, yang memengaruhi preferensi konsumen dan pendapatan petani. ��������Uji kualitas susu dilakukan 
pada sapi setelah wabah PMK dengan jumlah sampel yag diambil adalah 50 ml. Sampel ditransportasikan 
menggunakan cool box dan dianalisis menggunakan alat Lactoscan yang dikalibrasi. Analisis yang dilakukan 
yaitu meliputi lemak, padatan bukan lemak (SNF), kepadatan, laktosa, garam, protein, suhu, titik beku, 
penambahan air, total padatan, dan kadar pH. Penelitian ini telah mendapat persetujuan dari pihak terkait dan 
peternak. 
����� Analisis susu sapi pasca wabah Penyakit Mulut dan Kuku (PMK) menunjukkan variabilitas 
signifikan dalam komposisi susu, yang memengaruhi kualitas dan pemrosesan, dengan beberapa sampel 
berada di bawah atau di atas ambang batas standar terutama untuk kandungan lemak, SNF, protein, titik 
beku, dan tambahan air, sementara semua sampel memiliki kadar pH di luar standar yang ditetapkan. 

���	������ Kualitas susu sapi perah setelah wabah PMK menunjukkan penurunan kadar lemak dalam lima 
sampel susu, empat sampel padatan tanpa lemak, tiga sampel pada protein, sembilan sampel pada titik 
beku, delapan sampel pada air tambahan, dan semua sampel berada di luar kisaran pH yang dapat diterima.
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INTRODUCTION

Milk is a liquid substance from udder secretions obtained 
through the milking procedure. Fresh milk contains natural 
ingredients without reducing or adding other ingredients and 
has not received any treatment except the cooling process 
that does not a�ect its purity (SNI 01-3141-2011). �e nutri-
ents in milk supply high-quality energy, protein, and essen-
tial micronutrients (calcium, magnesium, potassium, zinc, 
phosphorus) that are easily to absorb. Milk minerals are 
essential for human health and development (Ansari-Lari et 
al., 2017). �e calcium in milk plays an important role in the 
development, strength, and density of bones, as well as in the 
prevention of bone loss and fractures (Górska-Warsewicz et 
al., 2019). Milk can endanger human health if milk compo-
nents are damaged. Milk quality can decrease or be damaged 
due to the addition of other components or microorganisms. 
One of the causes of damage to milk quality is the presence of 
disease-causing microorganisms, such as cattle su�ering 
from Foot and Mouth Disease (FMD) (Lyons et al., 2015).

Foot and Mouth Disease is an acute infectious disease caused 
by viruses from the Apthovirus genus. �is disease is o�en 
called Apthae Epizootica (AE) and Aphthous Fever (Kitch-
ing, 2002). �e level of FMD transmission is relatively high in 
cloven-hoofed animals, including dairy cattle. If FMD is not 
properly handled, it can cause serious animal welfare and 
productivity problems. Animals infected with FMD can not 
return to the ability to produce fresh milk (Lyons et al., 2015).
Foot and Mouth Diseas as �rst discovered in Indonesia in 
1887, speci�cally in Malang, East Java. Since 1990, Indonesia 
has been declared FMD-free by the OIE and must maintain 
this status without vaccination. FMD infected livestock in 
Indonesia again, especially cattle in April 2022 (Adhi, 2022). 
Based on data from the Ministry of Agriculture, it is known 
that on May 17 2022, 15 provinces, 52 regencies/cities have 
been infected with FMD with the number of livestock sick 
reaching 13.965 heads. Transmission of FMD disease in an 
area can occur very quickly, with a morbidity rate of almost 
100% (Sudarsono, 2022).

�e incidence of FMD in dairy cattle has a negative impact in 
the form of signi�cant losses in livestock health and the farm-
er's economy. Economic losses from foot and mouth disease 
(FMD) in Indonesian livestock are estimated to total IDR 
38.67 trillion (Sumartono et al., 2023). �ese losses include 
decrease milk production, hampered animal sales, and their 
derivative products. One of product derivative of dairy cattle 
that a�ected is milk. Based on data presented by Gading et al., 
(2023), the decrease in milk production due to FMD 
incidents can reach 61% per day. �e average milk produc-
tion of dairy cows on smallholder farms in Indonesia typical-
ly ranges from 8 to 10 liters per head per day. However, the 
impact of FMD can lead to a signi�cant drop in milk produc-
tion, with a�ected cows producing less than 5 liters per head 
per day (Indriani, 2020;  Purwadi and Prasetyo, 2024). Okta-
nella et al.'s research in 2023 further illustrates this, showing 
a decrease in milk production from 70 dairy cows diagnosed 
with FMD, dropping from 642 liters to 292.95 liters (54.37%) 

MATERIALS and METHODS
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Material
Milk quality tests were carried out with the use of cattle milk 
samples a�er the FMD outbreak from the village livestock 
group "Ternak Sukses Bersama," Deyeng Village, Ringinrejo 
District, Kediri Regency, which is part of village community 
empowerment by the Faculty of Veterinary Medicine, 
Universitas Brawijaya.

reduction. Foot and Mouth Diseas not only cause a decrease 
in milk production but is also accompanied by changes in 
quality or milk composition. �at can in�uence people's 
purchasing preferences, which decreases the income level of 
entrepreneurs and breeders. Based on that reason, this study 
aims to analyze the quality of milk from dairy cattle a�er the 
FMD outbreak.

Method

�is research uses an exploratory research approach. Explor-
atory research is a type of research that aims to explore broad-
ly the causes and e�ects or factors in�uencing the occurrence 
of an event. In this case, namely the e�ect of FMD outbreaks 
on the quality of dairy cows' milk (Janah et al., 2018). �is 
research employs an exploratory research approach. Explor-
atory study aims to broadly explore the causes and e�ects, or 
factors in�uencing the occurrence of an event. It speci�cally 
examines the impact of FMD outbreaks on the quality of 
dairy cows' milk (Janah et al., 2018). Observation of milk 
quality was carried out from May to June 2023. A sampling of 
samples was implemented on May 19, 2023, and 19 milk 
samples were obtained. Milk samples were analyzed using the 
Lactoscan tool (Microtonic Ltd., Bulgaria) in the Veterinary 
Public Health Laboratory Faculty of Veterinary Medicine, 
Universitas Brawijaya. �is study already got agreement from 
the village government and breeders with agreement declared 
using the inform concern form. 

Testing Sample

�e volume of milk collected was as much as 50 ml for each 
cattle. Milk samples from the milking procedures were imme-
diately put into the retort pouch and stored in an icebox to 
maintain milk quality. Milk quality was determined through 
testing using a calibrated lactoscan tool.

�e post-Foot and Mouth Disease (FMD) outbreak analysis 
of cow milk indicates substantial variability in milk composi-
tion, which has important implications for dairy processing 
and product quality. FMD causes fever, anorexia, ulcers, 
vesicles, and erosions on lips, dental pad, tongue, and gum, 
leading to food avoidance due to pain that may be the cause of 
milk yield reduction and defects in milk components. �e fat 
content ranged from 0.02% to 9.84%, with an average of 
4.75%, surpassing the minimum standard of 3%. Despite the 
majority of samples meeting or exceeding this standard, the 
presence of �ve samples below the standard highlights poten-
tial de�ciencies in the feeding practices and overall health 
management. �e lower percentage of milk fat content 
indicated that dairy consume little crude �ber. �is is related 
to the livestock's decreased appetite due to illness caused by 

Analysis Data

�e data obtained were fat level, solid-non-fat (SNF), density, 
lactose, salts, protein, temperature, freezing point, added 
water, total solid, and pH. �e data analysis method used in 
the research was quantitative analysis using Microso� Excel.

RESULT

�e results of the quality of milk samples can be seen in Table 
1. Following the FMD outbreak, the analysis of cow milk 
showed a wide range of results across various parameters. For 
fat content, the minimum was 0.02%, the maximum was 
9.84%, and the average was 4.75%, against a standard 
minimum of 3%. Five respondents' samples fell below this 

standard, while fourteen met or exceeded it. For 
solids-not-fat (SNFs), results ranged from 6.59% to 9.62%, 
with an average of 8.18% compared to a standard of 7.8%; 
four samples were below this standard, and ��een were 
above. �e density ranged from 16.54% to 34.11%, with an 
average of 26.90%. Lactose content varied between 3.62% and 
5.28%, averaging at 4.49%. Salt content ranged from 0.53% to 
0.78%, with an average of 0.66%. Protein content was 
between 2.37% and 3.52%, averaging 2.98% against a 
standard of 2.8%; three samples were below this standard, 
and sixteen were above. �e milk's temperature ranged from 

16.73°C to 26.01°C, averaging at 22.02°C. �e freezing point 
ranged from -0.62°C to -0.44°C, with an average of -0.53°C, 
and a standard between -0.52°C and -0.56°C; nine samples 
were outside this range, and ten were within. Added water 
content ranged from 0% to 15.19%, with an average of 2.19%; 
eight samples were outside the standard, while eleven were 
within. Total solids ranged from 9.04% to 16.95%, averaging 
12.93%. �e pH levels ranged from 7.31 to 7.42, with an 
average of 7.33, which is outside the standard range of 6.3 to 
6.8, indicating that all samples fell outside the acceptable pH 
range.

FMD. �e crude �ber in feed (cellulose and hemicellulose) 
will be changed into simple sugars like glucose and pentose. 
Glucose and pentose become acetate acids and are then 
converted into milk fat (Andriawan et al., 2014). Dairy cattle 
that are sick cause FMD to experience a decrease in appetite, 
especially crude �ber. �e same case has occurred in South-
ern Iran, where livestock infected with FMD experience 
changes in milk quality with a decrease in milk fat content 
(Ansari-Lari et al., 2017).

Lower fat content in cow's milk can become an indication of 
mastitis due to an increased amount of somatic cells. Somatic 
cells consist of 22-25 % udder secretory epithelial cells 
(Namira et al., 2022), where normally the number of somatic 
cells in milk is no more than 105 cells/mL. Cell epithelium 
secretory works as a place for the biosynthesis of milk fat. 
Riyanto et al., (2017) stated that more secretory cells were 

ruptured or damaged, indicating a high level of mastitis 
severity, which decreased milk fat content. �is is supported 
by the statement from Delvia et al. (2023), where the number 
of somatic cells in milk can in�uence milk composition.

Foot and Mouth Disease (FMD) infection in cattle also has an 
impact on milk production. FMD causes weight loss, loss of 
e�ciency work, and decreased milk production. Cattle a�ect-
ed with FMD disease can cause decreased milk production by 
up to 5-8%. Decreasing milk production in a dairy farm can 
be caused by longer calving intervals, low growth in young 
cattle due to weight loss, and livestock mortality (Hussain et 
al., 2017). Low growth rates in young cattle in�uence delayed 
�rst conception (Atabany et al., 2011). Foot and Mouth 
Disease (FMD) has a signi�cant impact on the quantity and 
quality of milk production in dairy cows due to in�ammation 
in the mouth and mammary glands (Armson et al., 2020). 
�e FMD virus can enter through the respiratory system, 
upper digestive tract, and open wounds (Sukoco et al., 2023). 
Subsequently, the virus replicates in the epithelial cells of the 
pharyngeal membrane and is then released into the lymphatic 
and blood vessels (viremia). �e virus then spreads and 
infects the epithelium of other organs, such as the mouth, 
mammary glands, and feet, causing in�ammation and vesicle 
lesions in these areas (Sarsana and Merdana, 2022). �e 
mammary glands, particularly their secretory epithelium, 
have become a critical site for FMD virus replication 

(Suchowski et al., 2021). �e invasion of the mammary glands 
by the FMD virus can damage the nipple structure, conse-
quently a�ecting the quantity and quality of milk produced 
(Armson et al., 2020). Furthermore, the appearance of 
vesicles in the mouth of infected dairy cows leads to 
decreased appetite, which in turn reduces the intake of feed. 
Since feed is the primary source of lipid formation required to 
ful�ll metabolic needs, provide milk elements, and promote 
animal weight gain, the decrease in livestock appetite caused 
by FMD infection hinders the body from obtaining essential 
fats, resulting in a reduction in the fat content of the milk 
produced by dairy cows (Oktanella et al., 2023).

https://doi.org/10.20473/javest.V5.I1.2024.103-108
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�e post-Foot and Mouth Disease (FMD) outbreak analysis 
of cow milk indicates substantial variability in milk composi-
tion, which has important implications for dairy processing 
and product quality. FMD causes fever, anorexia, ulcers, 
vesicles, and erosions on lips, dental pad, tongue, and gum, 
leading to food avoidance due to pain that may be the cause of 
milk yield reduction and defects in milk components. �e fat 
content ranged from 0.02% to 9.84%, with an average of 
4.75%, surpassing the minimum standard of 3%. Despite the 
majority of samples meeting or exceeding this standard, the 
presence of �ve samples below the standard highlights poten-
tial de�ciencies in the feeding practices and overall health 
management. �e lower percentage of milk fat content 
indicated that dairy consume little crude �ber. �is is related 
to the livestock's decreased appetite due to illness caused by 

�e results of the quality of milk samples can be seen in Table 
1. Following the FMD outbreak, the analysis of cow milk 
showed a wide range of results across various parameters. For 
fat content, the minimum was 0.02%, the maximum was 
9.84%, and the average was 4.75%, against a standard 
minimum of 3%. Five respondents' samples fell below this 

standard, while fourteen met or exceeded it. For 
solids-not-fat (SNFs), results ranged from 6.59% to 9.62%, 
with an average of 8.18% compared to a standard of 7.8%; 
four samples were below this standard, and ��een were 
above. �e density ranged from 16.54% to 34.11%, with an 
average of 26.90%. Lactose content varied between 3.62% and 
5.28%, averaging at 4.49%. Salt content ranged from 0.53% to 
0.78%, with an average of 0.66%. Protein content was 
between 2.37% and 3.52%, averaging 2.98% against a 
standard of 2.8%; three samples were below this standard, 
and sixteen were above. �e milk's temperature ranged from 

DISCUSSION

16.73°C to 26.01°C, averaging at 22.02°C. �e freezing point 
ranged from -0.62°C to -0.44°C, with an average of -0.53°C, 
and a standard between -0.52°C and -0.56°C; nine samples 
were outside this range, and ten were within. Added water 
content ranged from 0% to 15.19%, with an average of 2.19%; 
eight samples were outside the standard, while eleven were 
within. Total solids ranged from 9.04% to 16.95%, averaging 
12.93%. �e pH levels ranged from 7.31 to 7.42, with an 
average of 7.33, which is outside the standard range of 6.3 to 
6.8, indicating that all samples fell outside the acceptable pH 
range.

Water

 Addition (%)

Total 

Solids (%)
pH

Breeder 

Name

Serial 

Number

Fat 

(%)

SNFs 

(%)
Density

Lactose 

(%)

Salts 

(%)

Protein 

(%)

Tempera-

ture (OC)

Freezing

 Point (OC)

Min.

Max.

Average

SNI 3141-1:2011
Min.

3%

Min.

7.8%

Min.

2.8%

-0.520  

until -0.560
6.3 – 6.8

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

CB-26578

5.08

4.63

3.43

9.84

5.75

4.75

4.33

4.40

8.78

2.58

9.13

4.68

0.02

6.67

2.07

4.09

4.57

2.59

2.79

0.02

9.84

4.75

8.07

8.73

9.62

6.59

7.74

8.01

8.00

8.63

7.65

7.92

7.82

8.27

9.02

7.50

8.05

8.62

8.65

8.58

7.98

6.59

9.62

8.18

26.21

29.06

33.46

16.54

24.37

26.23

26.56

28.88

21.45

27.74

21.80

27.28

34.11

22.69

28.67

29.12

28.81

30.24

27.80

16.54

34.11

26.90

4.43

4.79

5.28

3.62

4.25

4.40

4.39

4.74

4.20

4.35

4.30

4.54

4.96

4.12

4.42

4.74

4.75

4.71

4.38

3.62

5.28

4.49

0.66

0.71

0.78

0.53

0.63

0.65

0.65

0.70

0.62

0.64

0.63

0.67

0.74

0.61

0.66

0.70

0.70

0.70

0.65

0.53

0.78

0.66

2.94

3.18

3.52

2.37

2.82

2.92

2.92

3.15

2.77

2.90

2.83

3.01

3.32

2.72

2.95

3.15

3.15

3.14

2.92

2.37

3.52

2.98

24.48

19.03

24.35

23.38

23.77

16.73

20.10

20.56

18.29

21.59

19.07

23.51

22.44

24.68

20.82

23.96

26.01

21.21

24.48

16.73

26.01

22.02

-0.52

-0.56

-0.62

-0.44

-0.50

-0.51

-0.51

-0.56

-0.51

-0.50

-0.53

-0.53

-0.56

-0.49

-0.50

-0.55

-0.56

-0.54

-0.50

-0.62

-0.44

-0.53

0.00

0.00

0.00

15.19

3.65

1.34

1.92

0.00

1.53

4.80

0.00

0.00

0.00

5.96

3.65

0.00

0.00

0.00

3.65

0.00

15.19

2.19

13.15

13.36

13.05

16.43

13.49

12.76

12.33

13.03

16.43

10.50

16.95

12.95

9.04

14.17

10.12

12.71

13.22

11.17

10.77

9.04

16.95

12.93

7.35

7.33

7.36

7.28

7.33

7.39

7.31

7.35

7.41

7.32

7.42

7.34

7.26

7.36

7.35

7.25

7.33

7.28

7.31

7.25

7.42

7.33

FMD. �e crude �ber in feed (cellulose and hemicellulose) 
will be changed into simple sugars like glucose and pentose. 
Glucose and pentose become acetate acids and are then 
converted into milk fat (Andriawan et al., 2014). Dairy cattle 
that are sick cause FMD to experience a decrease in appetite, 
especially crude �ber. �e same case has occurred in South-
ern Iran, where livestock infected with FMD experience 
changes in milk quality with a decrease in milk fat content 
(Ansari-Lari et al., 2017).

Lower fat content in cow's milk can become an indication of 
mastitis due to an increased amount of somatic cells. Somatic 
cells consist of 22-25 % udder secretory epithelial cells 
(Namira et al., 2022), where normally the number of somatic 
cells in milk is no more than 105 cells/mL. Cell epithelium 
secretory works as a place for the biosynthesis of milk fat. 
Riyanto et al., (2017) stated that more secretory cells were 

ruptured or damaged, indicating a high level of mastitis 
severity, which decreased milk fat content. �is is supported 
by the statement from Delvia et al. (2023), where the number 
of somatic cells in milk can in�uence milk composition.

Foot and Mouth Disease (FMD) infection in cattle also has an 
impact on milk production. FMD causes weight loss, loss of 
e�ciency work, and decreased milk production. Cattle a�ect-
ed with FMD disease can cause decreased milk production by 
up to 5-8%. Decreasing milk production in a dairy farm can 
be caused by longer calving intervals, low growth in young 
cattle due to weight loss, and livestock mortality (Hussain et 
al., 2017). Low growth rates in young cattle in�uence delayed 
�rst conception (Atabany et al., 2011). Foot and Mouth 
Disease (FMD) has a signi�cant impact on the quantity and 
quality of milk production in dairy cows due to in�ammation 
in the mouth and mammary glands (Armson et al., 2020). 
�e FMD virus can enter through the respiratory system, 
upper digestive tract, and open wounds (Sukoco et al., 2023). 
Subsequently, the virus replicates in the epithelial cells of the 
pharyngeal membrane and is then released into the lymphatic 
and blood vessels (viremia). �e virus then spreads and 
infects the epithelium of other organs, such as the mouth, 
mammary glands, and feet, causing in�ammation and vesicle 
lesions in these areas (Sarsana and Merdana, 2022). �e 
mammary glands, particularly their secretory epithelium, 
have become a critical site for FMD virus replication 
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Tabel 1.  Dairy Milk Quality Test Result.

Milk Fat

(Suchowski et al., 2021). �e invasion of the mammary glands 
by the FMD virus can damage the nipple structure, conse-
quently a�ecting the quantity and quality of milk produced 
(Armson et al., 2020). Furthermore, the appearance of 
vesicles in the mouth of infected dairy cows leads to 
decreased appetite, which in turn reduces the intake of feed. 
Since feed is the primary source of lipid formation required to 
ful�ll metabolic needs, provide milk elements, and promote 
animal weight gain, the decrease in livestock appetite caused 
by FMD infection hinders the body from obtaining essential 
fats, resulting in a reduction in the fat content of the milk 
produced by dairy cows (Oktanella et al., 2023).



106

Adhi, W., 2022. 5 Facts about Foot and Mouth Disease that is 
Endemic in Indonesia. CNN Indonesia. https://ww-
w.cnnindonesia.com/gayalive/ 20220514080653-255- 
796669/5-cepat-penyakit-kuku-dan-mulut-yang-se-
dang-mewabah-di-indonesia. Accessed: July 5, 2022.

Andriawan, T., Harjanti, D. W., and Sambodho, P., 2014. �e 
Relation Between Crude Fiber Intake with Total Milk 
Production and Milk Fat in Smallholder Dairy Farms 
in Klaten. Animal Agriculture Journal, 3(3), 383–388.

�e post-Foot and Mouth Disease (FMD) outbreak analysis 
of cow milk indicates substantial variability in milk composi-
tion, which has important implications for dairy processing 
and product quality. FMD causes fever, anorexia, ulcers, 
vesicles, and erosions on lips, dental pad, tongue, and gum, 
leading to food avoidance due to pain that may be the cause of 
milk yield reduction and defects in milk components. �e fat 
content ranged from 0.02% to 9.84%, with an average of 
4.75%, surpassing the minimum standard of 3%. Despite the 
majority of samples meeting or exceeding this standard, the 
presence of �ve samples below the standard highlights poten-
tial de�ciencies in the feeding practices and overall health 
management. �e lower percentage of milk fat content 
indicated that dairy consume little crude �ber. �is is related 
to the livestock's decreased appetite due to illness caused by 

FMD. �e crude �ber in feed (cellulose and hemicellulose) 
will be changed into simple sugars like glucose and pentose. 
Glucose and pentose become acetate acids and are then 
converted into milk fat (Andriawan et al., 2014). Dairy cattle 
that are sick cause FMD to experience a decrease in appetite, 
especially crude �ber. �e same case has occurred in South-
ern Iran, where livestock infected with FMD experience 
changes in milk quality with a decrease in milk fat content 
(Ansari-Lari et al., 2017).

Lower fat content in cow's milk can become an indication of 
mastitis due to an increased amount of somatic cells. Somatic 
cells consist of 22-25 % udder secretory epithelial cells 
(Namira et al., 2022), where normally the number of somatic 
cells in milk is no more than 105 cells/mL. Cell epithelium 
secretory works as a place for the biosynthesis of milk fat. 
Riyanto et al., (2017) stated that more secretory cells were 

ruptured or damaged, indicating a high level of mastitis 
severity, which decreased milk fat content. �is is supported 
by the statement from Delvia et al. (2023), where the number 
of somatic cells in milk can in�uence milk composition.

Foot and Mouth Disease (FMD) infection in cattle also has an 
impact on milk production. FMD causes weight loss, loss of 
e�ciency work, and decreased milk production. Cattle a�ect-
ed with FMD disease can cause decreased milk production by 
up to 5-8%. Decreasing milk production in a dairy farm can 
be caused by longer calving intervals, low growth in young 
cattle due to weight loss, and livestock mortality (Hussain et 
al., 2017). Low growth rates in young cattle in�uence delayed 
�rst conception (Atabany et al., 2011). Foot and Mouth 
Disease (FMD) has a signi�cant impact on the quantity and 
quality of milk production in dairy cows due to in�ammation 
in the mouth and mammary glands (Armson et al., 2020). 
�e FMD virus can enter through the respiratory system, 
upper digestive tract, and open wounds (Sukoco et al., 2023). 
Subsequently, the virus replicates in the epithelial cells of the 
pharyngeal membrane and is then released into the lymphatic 
and blood vessels (viremia). �e virus then spreads and 
infects the epithelium of other organs, such as the mouth, 
mammary glands, and feet, causing in�ammation and vesicle 
lesions in these areas (Sarsana and Merdana, 2022). �e 
mammary glands, particularly their secretory epithelium, 
have become a critical site for FMD virus replication 

Ansari-Lari, M., Mohebbi-Fani, M., Lyons, N. A., and Azizi, 
N., 2017. Impact of FMD Outbreak on Milk Produc-
tion and Heifers’ Growth on A Dairy Herd in South-
ern Iran. Preventive Veterinary Medicine, 144, 
117–122. 

Armson, B., Gubbins, S., Mioulet, V., Qasim, I. A., King, D. P., 
and Lyons, N. A., 2020. Foot-and-Mouth Disease 
Surveillance Using Pooled Milk on a Large-Scale 
Dairy Farm in an Endemic Setting. Frontiers in Veteri-
nary Science, 7, 1-11.

Atabany, A., Purwanto, BP., Tohamat, T., and Anggraeni, A., 
2011. �e Relationship between Vacancies with 
Productivity in Cow Milk Fresian Holstein in Baturra-
den, Indonesia. Media Peternakan, 34(2), 70–77.

Ceniti, C., Britti, D., Trimboli, F., Morittu, V. M., Lopreiato, V., 
and Costanzo, N., 2019. Evaluation of Freezing Point 
in Milk from Bu�alos Reared in Calabria, Italy. Italian 
Journal of Food Safety, 8(2), 65-68. 

Indonesian National Standards Agency., 2011. Fresh Milk- 
Part 1: Cows. Jakarta: Indonesian National Standards, 
3141.

Delvia, J., Nugraha, A. B., Suprayogi, A., and Pisestyani, H., 
2023. Case Study: Somatic Cells Count and Milk 
Composition from Subclinical Mastitis Positive Dairy 
Cows Owned by PT. Great Giant Livestock. Jurnal 
Kajian Veteriner, 11(1), 19–27. 

Gading, AF., Surwowardojo, P., and Rifa’i., 2023. Correlation 
of Udder Washing Water Temperature on Production 
and Milk Fat Content of Post-PMK PFH Cows in 
Ngantang District, Malang Regency. Journal of Tropi-
cal Animal Science, 1(2), 47–53.

Górska-Warsewicz, H., Rejman, K., Laskowski, W., and Czec-
zotko, M., 2019. Milk and Dairy Products and �eir 
Nutritional Contribution to the Average Polish Diet. 
Nutrients, 11(8), 1-19. 

Hussain, A., Abubakar, M., Shah, H., Arshed, MJ., Hussain, 
M., and Afzal, M., 2017. Socioeconomic Impact of 
Foot and Mouth Disease Vaccination in Pakistan. 
Pakistan Journal of Life and Social Sciences, 15(3), 
183–191.

Indriani, N., 2020. Evaluasi Konsumsi Bahan Kering, Bobot 
Badan dan Produksi Susu Induk Sapi Perah Pada 
Bulan Pertama Laktasi. Jurnal Peternakan Indonesia, 
1(2), 2-5.

Janah, AF, Wiyanto, and Hartono., 2018. Penerapan Peta 
Konsep IPA Terpadu untuk Mengukur Minds-On and 
Hands-On Activity Siswa Sekolah Menengah Perta-
ma. Unnes Physics Education Journal, 7(2), 9-23.

Kitching, R.P., 2002. Clinical variation in foot and mouth 
disease: cattle. Revue Scienti�que et Technique de l’OIE, 
21(3), 499–504. 

Lyons, N.A., Alexander, N., Stärk, K.D.C., Dulu, T.D., Sump-
tion, K.J., James, A.D., Rushton, J., and Fine, P.E.M., 
2015. Impact of Foot-and-Mouth Disease on Milk 
Production on A Large-scale Dairy Farm in Kenya. 
Preventive Veterinary Medicine, 120(2), 177–186. 

Muktiani, A., 2017. Correlation Between Consumption 
Protein, Energy and the Moon Lactation With Cow’s 
Milk Production Dairy in Semarang Regency. Jurnal 
Litbang Provinsi Jawa Tengah, 15(2), 153–160.

Namira, N., Cahyadi, A.I., and Windria, S., 2022. Literature 
Review: Comparison of Subclinical Mastitis Detection 
Methods. Acta VETERINARIA Indonesiana, 10(1), 
39–50. 

Oktanella, Y., Cahyani, A.A., Hendrawan, V.F., Nugroho, W., 
and Agustina, G.C., 2023. Foot and Mouth Disease 
Impact on Milk Productivity and Quality in KUD 
Kertajaya, Kediri, Indonesia. Jurnal Medik Veteriner, 
6(2), 244–249. 

Purwadi, and Prasetyo, A.B., 2024. �e E�ect of Foot and 
Mouth Disease (FMD) on Milk Production and 
Income of Smallholder Dairy Farmers in Boyolali. 
Tropical Animal Science, 6(1), 55–59.

Rabus, T., Oehm, A.W., Knubben-Schweizer, G., Hoedemak-
er, M., Müller, K., and Zablotski, Y., 2023. Relationship 
of Body Condition and Milk Parameters during Lacta-
tion in Simmental Cows in Bavaria, Germany. Preven-
tive Veterinary Medicine, 220, 1-10. 

Riyanto, J., Sunarto, S., Hertanto, B.S., Cahyadi, M., Hidayah, 
R., and Sejati, W., 2017. Production and Quality of 
Cow’s Milk Milk Mastitis su�erers who get Treatment 
Antibiotics. Sains Peternakan, 14(2), 30-41. 

Saputra, F.T., 2018. Evaluasi Total Solid Susu Segar Peternak 
Tawang Argo Berdasarkan Standard Nasional Indone-
sia. TERNAK TROPIKA Journal of Tropical Animal 
Production, 19(1), 22–26. 

Sarsana, I., and Merdana, I.M., 2022. Vaksinasi Penyakit 
Mulut dan Kuku Pada Sapi Bali di Desa Sanggalangit 
Kecamatan Gerokgak Kabupaten Buleleng-Bali. 
Jurnal Altifani Penelitian Dan Pengabdian Kepada 
Masyarakat, 2(5), 447–452.

Subagyo, Y., Nugroho, S., Hermawan SW, Syamsi, AN, Ifani, 
M., and Yusan, R.T., 2022. Total Solids and Speci�c 
Gravity of Fresh Milk in Sumbang and Baturraden 
Districts, Banyumas Regency. In: Opportunities and 
Challenges for Local Resource-Based Livestock Develop-
ment to Realize Food Sovereignty. Proceedings of the 
National Seminar on Livestock Agribusiness Technol-
ogy IX (STAP IX) 14-15 June 2022, Purwokerto: 
Faculty of Animal Husbandry, Universitas Jenderal 
Soedirman, 9: 86-93.

��������������������et al.,���� ����������������������������������������������������������������������������
��������������

Journal of Applied Veterinary Science and Technology: 05(2).2024.103-108
       10.20473/javest.V5.I2.2024.103-108

Solid Non Fat

Milk Lactose

Lactose content, ranging from 3.62% to 5.28%, remains 
within typical bounds. �e standard lactose level in raw dairy 
cattle milk is 4.0%. Only one sample that didn’t meet the 
standard. Lactose is the primary carbohydrate found in milk 
and plays a signi�cant role in its sweetness and nutritional 
value. �is level can vary slightly based on several factors, 
including the cow's breed, diet, stage of lactation, and overall 
health (Rabus et al., 2023). 

�e �ndings for solids-non-fat (SNFs), with a range of 6.59% 
to 9.62% and an average of 8.18%, suggest that while most 
samples are within acceptable parameters, the four samples 
below the standard of 7.8% indicate possible issues with milk 
dilution or nutrient content variations. �is discrepancy can 
in�uence the textural and stability properties of dairy 
products. SNF levels in milk can increase along with increas-
ing milk protein levels. �is happens because the molecules 
are larger than molecules of fat (protein, lactose, vitamins, 
minerals) and will easily pass the intestinal lumen membrane, 
which increases the number of SNF (Vergi et al., 2015).

Milk Protein

�e average protein content of dairy milk samples in Table 1 
shows a normal value, its minimum of 2,8%. Milk protein 
levels in dairy milk of village livestock groups can be declared 
to have met the quality requirements for fresh milk because it 
is by SNI 3141.1:2011. Increased milk protein levels can occur 
due to high crude protein levels in concentrate. Protein mole-
cules that pass rumen degradation will be digested in the 
intestine and produce amino acids. �e small intestine's villi 
absorb amino acids, enter the blood vessels, and then enter 
the cell udder through the bloodstream. Synthesis of amino 
acids into milk protein occurs in the udder (Muktiani, 2017).

Freezing Point

�e variation in freezing point, with some samples outside 
the standard range of -0.52°C to -0.56°C, raises concerns 
about possible adulteration with water, thereby compromis-
ing milk purity and overall quality (Ceniti et al., 2019). Milk 
freezing point is mostly used to con�rm the methods used by 
milk producers, i.e., to �nd out if water has been added to 
milk. �ere were many factors a�ect the FP of milk such as 
milk components, feed, preservation, thermal treatment, 
time of milking, lactation stage, breed, year and period.  It was 
related with added water result test that varied from 0% to 
15.19%. Water may enter milk from milking machines as an 
accidental byproduct of improper milking techniques or as a 
required addition (Ceniti et al., 2019).

Total Solid

Total solids ranged from 9.04% to 16.95%, with an average of 
12.93%, while pH levels, ranging from 7.31 to 7.42 with an 
average of 7.33, were notably outside the standard range of 6.3 
to 6.8. �is uniform deviation in pH could signal bacterial 
contamination or improper handling practices, posing risks 
to both milk safety and shelf life. �e average total solid levels 
(TS) of the dairy milk sample in Table 1 show normal values. 
�e minimum TS level by the Indonesian National Standards 
Agency is 1.75%. A total solid is a solid that consists of dry 
material without fat or Solid Non-Fat (fat, lactose, protein) 
and fat content (Subagyo et al., 2023). Milk TS levels can be 
in�uenced by feed. Feeding with a high dry matter content 
will increase the density of milk. �is is because the dry mate-
rial consumed by livestock will be used as a precursor in the 
formation of milk TS (Subagyo et al., 2022). Feeding with a 
high crude �ber content in concentrate can increase the fat 
content. An increase in milk fat content can increase the TS 
value of milk (Saputra, 2018).

Milk pH

�e average pH value of dairy milk samples in Table 1 has 
increased. According to SNI 3141.1:2011, the normal pH 
value of fresh milk is 6,3–6,8. �e increased pH value in 
cattle's milk indicates subclinical mastitis. �e increasing pH 
value of milk is consistent with an increased degree of masti-
tis. Changes in pH values can occur due to increased permea-
bility of the material cell, resulting in udder epithelium 
displacement component blood to milk like citrate and bicar-
bonate. �e movement of these components can trigger the 
abnormality of pH value (Riyanto et al., 2017).

Foot and Mouth Disease Infection

(Suchowski et al., 2021). �e invasion of the mammary glands 
by the FMD virus can damage the nipple structure, conse-
quently a�ecting the quantity and quality of milk produced 
(Armson et al., 2020). Furthermore, the appearance of 
vesicles in the mouth of infected dairy cows leads to 
decreased appetite, which in turn reduces the intake of feed. 
Since feed is the primary source of lipid formation required to 
ful�ll metabolic needs, provide milk elements, and promote 
animal weight gain, the decrease in livestock appetite caused 
by FMD infection hinders the body from obtaining essential 
fats, resulting in a reduction in the fat content of the milk 
produced by dairy cows (Oktanella et al., 2023).
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