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Abstract

This study aimed to determine the factors influencing Cryptosporidium sp. contamination in dairy cow
milk in Jember. This study used an observational analytic design with a cross-sectional approach. The number
of samples in this study was 30 cow farmers, using a purposive sampling technique. Data sources were obtained
from questionnaire interviews, observation sheets, and laboratory examination results of milk samples. Data
were then analyzed using univariate, bivariate, and multivariate analysis. Bivariate analysis used the Kruskal-
Wallis comparison test, and multivariate analysis used the logistic regression test. The results showed
Cryptosporidium sp. contamination in the milk of dairy cows by 6.7%. Most of the cow farmers in Jember had
sufficient knowledge (40%), milking hygiene was categorized as sufficient (70%), and equipment sanitation
was sufficient (66.7%). The statistical analysis showed no significant relationship between farmers’ knowledge
and equipment sanitation and Cryptosporidium sp. contamination (p > 0.05). There was a significant
relationship between milk hygiene and Cryptosporidium sp. contamination in dairy cow milk in Jember (p <
0.05). In conclusion, milking hygiene was a risk factor affecting Cryptosporidium sp. contamination in dairy
cow milk in Jember.
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vitamin D content in cow’s milk is essential for
growth from toddlerhood to adolescence. Several
studies have shown that cow’s milk stimulates

INTRODUCTION

Milk-borne cryptosporidiosis is a disease

caused by consuming milk contaminated with
Cryptosporidium sp.  Globally, milk-borne
cryptosporidiosis  outbreaks were  reported
between 1984 and 2017 (Chalmers et al., 2020).
Other  reports mention that  milk-borne
cryptosporidiosis outbreaks have occurred in
Australia (1983), Mexico (1985), England (1995),
Australia (2001), and Germany (2005) (Ahlinder
etal., 2022). The main factor causing the outbreak
of  milk-borne  cryptosporidiosis is  the
consumption of unpasteurized milk or milk that is
not standardized pasteurized (Ursini et al., 2020).

Milk is an essential source of nutrients for all
age categories (Christi et al., 2019). The largest
milk producer in the world comes from dairy
cows, which account for 70%. Because of this, the
term milk often refers to dairy cows’ milk
(Susilawati et al., 2021). The high calcium and

Insulin-like Growth Factor-1 (IGF-1), which
mediates growth hormone (Grenov et al., 2021;
Purnama et al., 2021). These crucial benefits are
to be considered because toddlers are vulnerable
to infection with Cryptosporidium sp. (Costa et
al., 2020). Symptoms of cryptosporidiosis in
infants and young children can progress to
persistent chronic diarrhea and increase the risk of
growth disorders (Adem et al., 2021; Wijayanti,
2018). Cow’s milk can become a growth inhibitor
if it is contaminated with Cryptosporidium sp.
Some risk factors for milk contamination
include farmers’ knowledge, milking hygiene,
and equipment sanitation. Milking hygiene is a
clean milking activity to prevent contamination
(Syamsi et al., 2020). Investigation by Yusuf et
al. (2021) showed that milking hygiene
significantly influences milk contamination.
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Other factors that can cause milk contamination
are poor sanitation and dirty and unsterilized
equipment (Ursini et al., 2020). Equipment
sanitation is the cleanliness of equipment,
including the washing process, until the tool is
used. Investigation by Rahadyan et al. (2023)
showed that poor equipment sanitation was
positively correlated with milk contamination. A
study by Yenew et al. (2022) showed that farmers'
knowledge is another factor affecting milk
contamination. Farmers’ knowledge is everything
the farmer knows regarding good husbandry
management and milking techniques. Good
knowledge can encourage the implementation of
good behaviors, such as milking hygiene
practices and equipment sanitation (Arifin et al.,
2019; Maulana et al., 2021).

Jember is one of the regencies in East Java
Province with high dairy milk production. Dairy
milk production in Jember, amounting to
2,992.59 tons, is dominated by dairy cow milk,
which is 99.64% (BPS Provinsi Jawa Timur,
2019). A preliminary survey reported that some
small-scale farms in Jember sell cow’s milk
products directly to the public without going
through pasteurization. There have been no
reported cases of milk-borne cryptosporidiosis in
Indonesia so far. However, the risk of
contamination still exists, so efforts to prevent
contamination of cow’s milk need to be
considered. Study on risk factors for
Cryptosporidium sp. contamination in dairy cow
milk, especially in Jember, is still limited. Based
on this description, this study was conducted to
investigate the prevalence of Cryptosporidium sp.
contamination, evaluate the risk factors for dairy
cow milk contamination, and know the factors
that influence Cryptosporidium sp. contamination
in dairy cow milk in Jember.

MATERIALS AND METHODS

Ethical Approval

This study has received ethical approval
from the Ethics Commission of the Faculty of
Medicine, University of Jember, with number
1.752/H25.1.11/KE/2023.

Study Period and Location

This study used an observational analytic
design with a cross-sectional approach. This
study was conducted from October 2022 until
March 2023 at the Parasitology Laboratory of the
Faculty of Medicine, University of Jember, and
dairy farms in Jember.

Samples

The sample consisted of 30 cow farmers.
This study’s sampling technique used purposive
sampling with inclusion and exclusion criteria.
The inclusion criteria consisted of farmers ready
to have their data collected by filling out an
informed consent form as a sign of agreement to
become respondents and farmers willing to have
their dairy milk samples taken for examination.
The milk sampled was fresh milk from healthy
dairy cows. Exclusion criteria consisted of
farmers who used milking equipment in milking
and farmers who had cows in the dry period or not
in the lactation period.

Risk Factor Evaluation

The risk factors studied included farmers’
knowledge, milking hygiene, and equipment
sanitation. Farmers’ knowledge data was
measured using a Guttman scale questionnaire,
while milking hygiene and equipment sanitation
data were measured using a Guttman scale
observational sheet. The questionnaire and
observational sheet consisted of 10 assessments.
Each correct evaluation will be given one point,
while the wrong assessment will be zero points.

Data on farmers’ knowledge, milking
hygiene, and equipment sanitation were then
classified into three categories with an ordinal
data scale, consisting of good if the score > mean
+ standard deviation, sufficient if the mean -
standard deviation > score < mean + standard
deviation, poor if the score < mean - standard
deviation. The questionnaire used in this study is
a questionnaire that has been tested for validity
and reliability. At the same time, the observation
sheet is taken from guidelines by the Food and
Agriculture Organization (FAO) and previous
study (FAO, 2011; Prabandari, 2021).
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The milk used as examination samples is
fresh milk that has not received any treatment
other than the chilling process. Samples were
taken from the milk container and put into sterile
glass bottles by the cow farmers to avoid
contamination by the researcher’s hands. Sterile
glass bottles were labeled and put into clean and
closed containers  during  transportation.
Laboratory examination of dairy cow milk
samples used the sedimentation method with
Modified  Ziehl-Neelsen  (MZN) staining.
Observation of Cryptosporidium sp. oocyst
morphology using a light microscope with 1000
magnification. Data from the examination of milk
contamination were classified into two categories,
positive and negative, with a nominal data scale.

Data Analysis

The data were analyzed using the SPSS
version 24 program and presented as tables and
narratives. Data were analyzed using univariate,
bivariate, and multivariate analysis. Univariate
analysis was conducted on each variable to
describe the characteristics and evaluated the
distribution of each study variable. Bivariate
analysis used Cramer’s V correlation test if the
test conditions were met or the Kruskal-Wallis
comparison test if the test conditions were not.
Data were then analyzed multivariate using a
logistic regression test if there were at least two
independent variables with a calculation value of
p < 0.25 in bivariate analysis (Dahlan, 2020).

RESULTS AND DISCUSSION

Distribution of Respondent Characteristics
Respondent characteristics included gender,
age, education level, and working period. The
distribution of cow farmers’ features in Jember
can be seen in Table 1. The most cow farmers in
the Jember are male, with 27 farmers (90%). The
age distribution varies, with most aged 31-40
years (30%) and 41-50 years (30%). The
youngest cow farmer is 19 years old, while the
oldest is 62 years old. All cow farmers are in the
productive age range of 1565 years
(Kementerian Kesehatan Republik Indonesia,
2019). Most of the farmers had an education level

between elementary school (36.7%) and high
school (36.7%). Arikunto (2021) categorizes
education at the primary to junior high school
level as low education, while education at the
senior high school to university level is high
education. Based on this category, 63.3% of cow
farmers in this study still have an education up to
junior high school level, or the majority are still
classified as low. Based on the working period,
most farmers had worked for 1-10 years (46.7%).

Distribution of Farmers’ Knowledge

The results showed that most cow farmers
had sufficient knowledge (40%), followed by the
good (30%) and poor (30%) categories (Table 2).
This result aligns with investigation by Pratiwi et
al. (2016), who reported that most cow farmers in
Cipageran Village, North Cimahi District, Cimahi
City, had sufficient knowledge (66.67%).
Learning can be influenced by a person's level of
education and age (Kevin et al., 2021). Education
encourages a person to obtain more information
to understand something better. A higher level of
education is expected to increase someone's
knowledge. Investigation by Suolaniemi et al.
(2022) showed that cow farmers aged < 40 years
had a better understanding than farmers aged > 40
years. This result may be because older farmers
are more closed to new information and slower to
implement innovations, so they tend to milk in the
traditional way they have received from
generation to generation (Komala et al., 2022). In
this study, most farmers had a low level of
education and were > 40 years old, which caused
most farmers to lack sufficient knowledge.

Distribution of Milking Hygiene

The data reported that 70% of farmers had
sufficient milking hygiene, 16.7% had good
hygiene, and 13.3% had poor hygiene (Table 2).
These findings align with study by Ahmed et al.
(2020), which reported that 60% of cow farmers
had sufficient milking hygiene, 21.6% were good,
and 18.3% were poor. Different results were
demonstrated by Yenew et al. (2022), who found
that 56.7% of farmers had poor milking hygiene,
32% were sufficient, and 11.3% were good.
Working periods and education levels can
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influence milking hygiene practices. The work
experience of cow farmers can increase efficiency
in milking. Those are important because efficient
milking can reduce contact with the farm
environment and reduce the risk of milk
contamination (Yenew et al., 2022). Education
can influence milking hygiene practices through
the knowledge gained. Good knowledge can
encourage the implementation of good behavior,
such as milking hygiene practices (Septiyani et
al., 2021). Most of the cow farmers in this study
had a relatively brief working period of 1-10
years and a low level of education, which caused
the milking hygiene applied to be mostly
classified as sufficient.

Distribution of Equipment Sanitation

This study showed that 66.7% of cow
farmers had sufficient sanitation equipment, 20%
were good, and 13.3% were poor (Table 2). This
result aligns with study by Komala et al. (2022),
which reported that most cow farmers in Cijeruk
Bogor had sufficient sanitation equipment. The
level of education and working period can
influence the application of equipment sanitation.
Similar to hygiene, good knowledge can
encourage the application of good sanitation, and
the working period can improve the application of
sanitation through the experience gained over
time (Nurfikrizd and Rustiawan, 2020; Septiyani
et al, 2021). Through interviews by the
researcher, farmers knew that the cow's udder
should be dried with a clean cloth immediately
after bathing the cow so that no water drips on the
milk. This was because some farmers received
feedback from buyers regarding the change in
milk flavor from usual. After analysis, the farmers
learned that the remaining water when bathing the
cows should not drip on the milk as it can affect
the taste of the milk. This indicated that work
experience could improve farmers' hygiene and
sanitation. Most of the cow farmers in this study
had a low level of education and a relatively brief
working period of 1-10 years, which causes the
equipment sanitation applied by the majority to be
classified as sufficient.

Correlation Between Farmers’ Knowledge
and Cryptosporidium sp. Contamination

There was one cell with an actual count of 0,
namely in the category of poor farmers’
knowledge with positive contamination, and there
were three cells (50%) with an expected count
value < 5. The analysis yielded a significance
value of 0.622 (p > 0.05) (Table 3).

The bivariate analysis showed no significant
(p > 0.05) relationship between farmers’
knowledge and Cryptosporidium sp.
contamination in dairy cows’ milk. This result
aligns with study by Aliyo and Teklemariam
(2022), which mentioned no significant
relationship between knowledge and milk
contamination. The data in this study showed two
positive Cryptosporidium sp. contaminations
came from cow farmers with sufficient
knowledge. The absence of a relationship
between knowledge and milking hygiene
practices can cause this. Investigation by Maulana
et al. (2021) showed no association between cow
farmers’ knowledge and hygiene practices.
Another study by Hartini (2022) also showed no
significant relationship between knowledge and
sanitary hygiene practices, but there was a
relationship between the attitudes and hygienic
hygiene practices of food handlers. This could be
because there are two kinds of knowledge.

Knowledge is divided into implicit
knowledge and explicit knowledge. Tacit
knowledge is subjective and usually only based
on experience. Implicit knowledge forms
someone’s principles, beliefs, and attitudes
toward something. In this study, all farmers knew
milk collection containers should be washed
before milking, but only 25 farmers practiced this.
This shows that five farmers knew the importance
of cleaning the equipment before use, but due to
different attitudes, they did not implement their
knowledge. Although the results showed an
insignificant relationship between farmers’
knowledge and milk contamination, farmers are
expected to have good knowledge because the
basis of practicing good hygiene and sanitation is
having knowledge related to hygiene and
sanitation.
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Table 1. Distribution of respondent characteristics

Respondent Characteristics Number (n)  Percentage (%)
Gender
a. Male 27 90
b. Female 3 10
Total 30 100
Age
a. 16-20 years old 1 3.3
b. 21-30 yearsold 4 13.3
c. 31-40yearsold 9 30
d. 41-50 years old 9 30
e. 51-60 years old 6 20
f. 61-65 years old 1 3.3
Total 30 100
Education Level
a. Not attending school 5 16.7
b. Elementary School / Equivalent 11 36.7
c. Junior High School / Equivalent 3 10
d. High School / Equivalent 11 36.7
Total 30 100
Working Period
a. <lyear 1 3.3
b. 1-10 years 14 46.7
c. 11-20years 6 20
d. 21-30 years 4 13.3
e. 31-40 years 4 13.3
f.  41-50 years 1 3.3
Total 30 100

Table 2. Distribution of farmers’ knowledge, milking hygiene, equipment sanitation, and
Cryptosporidium sp. contamination

Variables Number (n) Percentage (%)
Farmers’ Knowledge

Good 9 30
Sufficient 12 40
Poor 9 30
Total 30 100
Milking Hygiene

Good 5 16.7
Sufficient 21 70
Poor 4 13.3
Total 30 100
Equipment Sanitation

Good 6 20
Sufficient 20 66.7
Poor 4 13.3
Total 30 100
Cryptosporidium sp. Contamination

Positive 2 6.7
Negative 28 93.3
Total 30 100
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Table 3. Analysis of the correlation between farmers’ knowledge, milking hygiene, equipment
sanitation, and Cryptosporidium sp. contamination

Cryptosporidium sp. Contamination

Negative Positive
Number Percentage Number Percentage Total  p-value
(n) (%) (n) (%)

Farmers’ Knowledge
Good 8 28.6 1 50 9
Sufficient 11 39.3 1 50 12 0.622
Poor 9 32.1 0 0 9
Total 28 100 2 100 30
Milking Hygiene
Good 4 14.3 0 0 4
Sufficient 21 75 0 0 21 0.006*
Poor 3 10.7 2 100 5
Total 28 100 2 100 30
Equipment Sanitation
Good 4 14.3 0 0 4
Sufficient 19 67.9 1 50 20 0.523
Poor 5 17.9 1 50 6
Total 28 100 2 100 30

Correlation Between Equipment Sanitation,
Milking Hygiene, and Cryptosporidium sp.
Contamination

There were two cells with an actual count of
0, namely in the categories of good milking
hygiene with positive contamination and
sufficient milking hygiene with positive
contamination. In addition, there were five cells
(83.3%) with an expected count value < 5. The
significance value obtained was 0.006 (p < 0.05)
(Table 3).

There was one cell with an actual count of 0,
namely in the category of good equipment
sanitation with positive contamination, and there
were four cells (66.7%) with an expected count
value < 5. The resulting significance value was
0.523 (p > 0.05) (Table 3).

The analysis results in Table 3 show no
significant (p > 0.05) relationship between
equipment sanitation and Cryptosporidium sp.
contamination in dairy cow milk. These results
align with study by Kurniawan et al. (2018),
which showed no relationship between equipment
sanitation and milk contamination. Different
results were demonstrated by Suwito et al. (2018),
mentioning the relationship between equipment
sanitation and milk contamination with an odds
ratio value of 3. This data reported two

Cryptosporidium sp. contaminations in milk came
from farmers with sufficient and poor sanitation
equipment. The data suggest that good equipment
sanitation can prevent milk contamination. The
non-significant results may be due to milk
contamination also being influenced by other
factors, such as water source, environmental
humidity, and milk temperature and pH.

The water source, environmental humidity,
milk temperature, and pH were not measured or
investigated in this study. Liquid cow feces
containing Cryptosporidium sp. oocysts can seep
through the soil and contaminate water sources
(Ramadhani et al., 2022). Water is used on cattle
farms to clean cows’ udders, teats, and wash
equipment. Clean and uncontaminated water can
reduce the risk of milk contamination (Pradika et
al., 2019). Other factors that may lead to
insignificant results are the shape of the container
surface and the number of oocysts attached to the
milk container before it is used for milking. A
small number of oocysts may cause a false
negative because the average volume of milk
collection containers used by cow farmers ranges
from 2040 liters, while the milk sample taken is
about 50 mL. The surface shape can also affect
oocyst attachment to the milk container. Most
milk containers used by cow farmers are made
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from stainless steel. Stainless steel containers are
easier to clean and non-porous, minimizing
oocyst attachment (Aritonang, 2017). Although
the results showed no association between
equipment sanitation and milk contamination,
farmers are expected to continue implementing
good equipment sanitation because the risk of
contamination from milk containers still exists.

CONCLUSION

The results found that the prevalence of
Cryptosporidium sp. contamination in milk from
dairy cows in Jember was 6.7%. Most of the
farmers in Jember had sufficient knowledge
(40%), sufficient milking hygiene (70%), and
sufficient equipment sanitation (66.7%). Of the
three risk factors for contamination studied, milk
hygiene is a risk factor that affects
Cryptosporidium sp. contamination in dairy cow
milk in Jember. People who buy fresh,
unpasteurized cow’s milk are suggested to heat it
at a minimum temperature of 71.5°C for 15
seconds to eliminate Cryptosporidium sp.
00Cysts.

ACKNOWLEDGEMENTS

The authors thank all parties involved in this
study, especially the cow farmers as respondents
and the team members who participated in this
study.

AUTHORS’ CONTRIBUTIONS

BH: Conceptualization and drafted the
manuscript. BH, YA, and WSU: Validation,
supervision, and formal analysis. BS, BH, KDS,
YA, and WSU: Performed sample evaluation.
BH, YA, and WSU: Performed the statistical
analysis and the preparation of tables. All authors
have read, reviewed, and approved the final
manuscript.

COMPETING INTERESTS

The authors declare that they have no
competing interests.

REFERENCES

Adem, G., Ajobiewe, H., Alexander, P.,
Ajobiewe, J., Yashim, N., Umeji, L.,
Ogundeji, A., Dangana, A., & Oguji, C.
(2021).  Parasitological and  Fungal
Assessment of Fresh Cow Milk Obtained
from Five Herds in Karshi, F.C.T. Nigeria.
SAS Journal of Medicine, 7(9), 395-406.

Ahlinder, J., Svedberg, A. L., Nystedt, A,
Dryselius, R., Jacobsson, K., Hagglund, M.,
Brindefalk, B., Forsman, M., Ottoson, J., &
Troell, K. (2022). Use of metagenomic
microbial source tracking to investigate the
source of a foodborne outbreak of
cryptosporidiosis. Food and Waterborne
Parasitology, 26(July 2021).

Ahmed, I., Kumar, S., & Aggarwal, D. (2020).
Assessment of Knowledge and Practices of
Hygienic Milk Production among Dairy
Farmworkers, Southwest Delhi. Indian
Journal of Community Medicine, 45(1), 26—
30.

Aliyo, A., & Teklemariam, Z. (2022). Assessment
of Milk Contamination, Associated Risk
Factors, and Drug Sensitivity Patterns
among lIsolated Bacteria from Raw Milk of
Borena Zone, Ethiopia. Journal of Tropical
Medicine, 2022.

Arifin, K., Kusnoto, K., Yudhana, A., Sunarso,
A., Purnama, M. T. E., & Praja, R. N. (2019).
Prevalence of Haemonchiasis on Etawah
Crossbreed Goat in Kalipuro, Banyuwangi.
Jurnal Medik Veteriner, 2(2), 108.

Arikunto, S. (2021). Dasar-Dasar Evaluasi
Pendidikan Edisi 3. Bumi Aksara.

Aritonang, S. N. (2017). Susu dan Teknologi. In
Handoko (Ed.), Lembaga Pengembangan
Teknologi  Informasi dan Komunikasi
Universitas Andalas. Lembaga
Pengembangan Teknologi Informasi dan
Komunikasi (LPTIK) Universitas Andalas.

J Med Vet 2024, 7(1):177-186. pISSN 2615-7497; elSSN 2581-012X | 183



Jurnal Medik Veteriner

Begawan Sa’bani, et al

BPS Provinsi Jawa Timur. (2019, October 11).

Produksi Susu Perah Menurut
Kabupaten/Kota di Provinsi Jawa Timur
(kg), 2017.

https://jatim.bps.go.id/statictable/2019/10/1
1/1877/produksi-susu-perah-menurut-
kabupaten-kota-di-provinsi-jawa-timur-kg-
2017.html

Chalmers, R. M., Robertson, L. J., Dorny, P.,
Jordan, S., Karssin, A., Katzer, F., La
Carbona, S., Lalle, M., Lassen, B., Mladineo,
I., Rozycki, M., Bilska-Zajac, E., Schares,
G., Mayer-Scholl, A., Trevisan, C., Tysnes,
K., Vasilev, S., & Klotz, C. (2020). Parasite
detection in food: Current status and future
needs for validation. Trends in Food Science
and Technology, 99(2), 337-350.

Christi, R. F., Edianingsih, P., & Alhuur, K. R. G.
(2019). Pentingnya Minum Susu Untuk
Anak Usia Dini, Remaja dan Lanjut Usia di
Pesisir Pangandaran. Media Kontak Tani
Ternak, 1(2), 12.

Costa, D., Razakandrainibe, R., Valot, S.,
Vannier, M., Sautour, M., Basmaciyan, L.,
Gargala, G., Viller, V., Lemeteil, D., Ballet,
J. J., Dalle, F.,, & Favennec, L. (2020).
Epidemiology of cryptosporidiosis in france
from 2017 to 2019. Microorganisms, 8(9),
1-17.

Dahlan, M. S. (2020). Statistik untuk Kedokteran
dan Kesehatan: Deskriptif, Bivariat, dan
Multivariat  (6th  ed.). Epidemiologi
Indonesia.

FAO. (2011). Guide to Good Dairy Farming
Practice (Revisi). Food and Agriculture
Organization of The United Nations and
International Dairy Federation.

Fawaid, B. (2020). Cage Sanitation, Hygiene of
Dairy Farmer, Physical Quality and
Microorganism of Dairy Cattle Milk In

Medowo, Kediri, East Java. Jurnal

Kesehatan Lingkungan, 12(1), 69.

Grenov, B., Larnkjer, A., Ritz, C., Michaelsen,
K. F., Damsgaard, C. T., & Mglgaard, C.
(2021). The effect of milk and rapeseed
protein on growth factors in 7-8 year-old
healthy children — A randomized controlled
trial. Growth Hormone and IGF Research,
60-61(April).

Hartini, S. (2022). Hubungan Tingkat
Pengetahuan Hygiene Sanitasi dan Sikap
Penjamah Makanan Dengan Praktik Hygiene
Sanitasi. NUTRIZIONE (Nutrition Research
and Development Journal), 02(02), 16-26.

Kementerian Kesehatan Republik Indonesia.
(2019). Profil Kesehatan Indonesia 2018. In
Health Statistics. Kementerian Kesehatan
Republik Indonesia.
https://www.kemkes.go.id/downloads/resou
rces/download/pusdatin/profil-kesehatan-
indonesia/profil-kesehatan-indonesia-
2018.pdf

Kevin, H., Njue, L., & Abong, G. (2021).
Hygienic knowledge and practices of milk
vending machine handlers in the informal
settlements of Nairobi, Kenya.
F1000Research, 10, 957.

Komala, I., Arief, 1. I., Atabany, A., & Ensd, L.
C. (2022). Evaluasi Good Dairy Farming
Practice (GDFP) di Peternakan Sapi Perah
Rakyat Kelompok Ternak Mandiri Sejahtera
Cijeruk Bogor. Jurnal Ternak, 22(2), 160—
168.

Kurniawan, W., Suryani, D., & Wibowo. (2018).
Relationship between Milker’s Personal
Hygiene and Sanitation with Contamination
of Escherichia coli in the Fresh Goat Milk of
Etawa in Boyong Hargobinangun Village,
Pakem, Sleman. Humanistic Network for
Science and Technology, 2(10), 1077-1082.

J Med Vet 2024, 7(1):177-186. pISSN 2615-7497; elSSN 2581-012X | 184


https://jatim.bps.go.id/statictable/2019/10/11/1877/produksi-susu-perah-menurut-kabupaten-kota-di-provinsi-jawa-timur-kg-2017.html
https://jatim.bps.go.id/statictable/2019/10/11/1877/produksi-susu-perah-menurut-kabupaten-kota-di-provinsi-jawa-timur-kg-2017.html
https://jatim.bps.go.id/statictable/2019/10/11/1877/produksi-susu-perah-menurut-kabupaten-kota-di-provinsi-jawa-timur-kg-2017.html
https://jatim.bps.go.id/statictable/2019/10/11/1877/produksi-susu-perah-menurut-kabupaten-kota-di-provinsi-jawa-timur-kg-2017.html

Jurnal Medik Veteriner

Begawan Sa’bani, et al

Maulana, M., Emma, S., & Jatmika, D. (2021).
Tingkat Pendidikan Lama Beternak Dan
Praktik Hygiene Sanitasi Pemerah Susu Sapi
Di Sleman Yogyakarta. Jurnal Ternak, 2,
107-112.

Nurfikrizd, A., & Rustiawan, A. (2020).
Hubungan Karakteristik Individu Dengan
Perilaku Keamanan Pangan Pada Penjamah
Makanan di Rumah Makan Kawasan Wisata
Kuliner Pantai Depok Kabupaten Bantul.
Jurnal Kesehatan, 9(2), 357-365.

Prabandari, A. G. (2021). Kajian Kualitas Susu
Sapi Segar dari Aspek Higiene dan Sanitasi
Tahun 2021  [Politeknik  Kesehatan
Kemenkes Surabaya].
http://repo.poltekkesdepkes-sby.ac.id/3665/

Pradika, A. Y., Chusniati, S., Purnama, M. T. E.,
Effendi, M. H., Yudhana, A., & Wibawati, P.
A. (2019). Total Test of Escherichia coli on
Fresh Cow Milk at Dairy Farmer
Cooperative (KPSP) Karyo Ngremboko
Purwoharjo Banyuwangi. Jurnal Medik
Veteriner, 2(1), 1-6.

Pratiwi, D. A., Sulistyati, M., & Hermawan.
(2016).  Hubungan  Antara  Tingkat
Pengetahuan Dan Sikap Peternak Sapi Perah
Dengan Penerapan Prosedur Pemerahan.
Jurnal UNPAD, 5(4), 1-15.

Purnama, M. T. E., Dewi, W. K., Triana, N. M.,
& Ooi, H. K. (2021). Serum liver enzyme
profile in Timor deer (Cervus timorensis)
with fascioliasis in Indonesia. Tropical
Biomedicine, 38(1), 57-61.

Rahadyan, R. A., Tyasningsih, W., Puspitasari,
Y., Permatasari, D. A., & W.idjiati, W.
(2023). Hubungan Teknik Pemerahan
dengan Jumlah Escherichia Coli pada Susu
Segar dari Peternakan Sapi Perah di KUD
Kertajaya, Kabupaten Kediri, Jawa Timur.
Current Biomedicine, 1(1), 19-24.

Ramadhani, R., Nurdian, Y., Rachmawati, D. A.,
Utami, W. S., Armiyanti, Y., Hermansyah,
B., & Rahardjo, A. M. (2022). Hubungan
Sanitasi Kandang Sapi dengan Infeksi
Cryptosporidium sp. pada Pedet dan
Peternak Sapi. Jurnal Medik Veteriner, 5(2),
178-187.

Septiyani, D., Suryani, D., & Yulianto, A. (2021).
Hubungan Pengetahuan, Sikap, Tingkat
Pendidikan dan Usia dengan Perilaku
Keamanan Pangan lbu Rumah Tangga di
Kecamatan Pasaleman, Cirebon. Journal of
Public Health, 4(1), 45-54.

Suolaniemi, J., Autio, T., Heikkinen, J., &
Rasanen, K. (2022). Knowledge, Attitudes,
and Practices of Finnish Dairy Farmers on
Cryptosporidiosis. Journal of Agromedicine,
28(2), 288-299.

Susilawati, I., Putranto, W. S., & Kbhairani, L.

(2021).  Pelatihan  Berbagai  Metode
Pengolahan Susu Sapi sebagai Upaya
Mengawetkan, Meningkatkan Nilai

Manfaat, dan Nilai Ekonomi. Media Kontak
Tani Ternak, 3(1), 27-31.

Suwito, W., Winarti, E., Kristiyanti, F.,
Widyastuti, A., & Andriani, A. (2018).
Faktor Risiko Terhadap Total Bakteri,
Staphylococcus aureus, Koliform, dan E.
coli pada Susu Kambing. Agritech, 38(1),
39-44.

Syamsi, A. N., Widodo, H. S., & Ifani, M. (2020).
Mempertahankan Kualitas Susu Melalui
Sanitasi Dan Higiene Pemerahan. pp: 468—
475.

Ursini, T., Moro, L., Requena-Méndez, A,
Bertoli, G., & Buonfrate, D. (2020). A
review of outbreaks of cryptosporidiosis due
to unpasteurized milk. Infection, 48(5), 659—
663.

Wijayanti, T.
Indonesia.

(2018). Kriptosporidiosis di
BALABA: Jurnal Litbang

J Med Vet 2024, 7(1):177-186. pISSN 2615-7497; elSSN 2581-012X | 185



Jurnal Medik Veteriner Begawan Sa’bani, et al

Pengendalian Penyakit Bersumber Binatang South Gondar zone dairy farmers in
Banjarnegara, 13(1), 73-82. Ethiopia, 2020. Heliyon, 8(10), €11020.

Yenew, C., Tadele, F., Minuye, B., Sisay, E., Yusuf, A., Kentjonowaty, I., & Humaidah, N.

Asmamaw, T., Mulatu, S., & Demissie, B. (2021). Pengaruh Hygiene Pemerahan

(2022). Raw cow milk nutritional content Terhadap Jumlah Mikroba Dan pH Susu

and microbiological quality predictors of Sapi Perah. Jurnal Dinamika Rekasatwa,
4(1), 12-17.

E X =

J Med Vet 2024, 7(1):177-186. pISSN 2615-7497; elSSN 2581-012X | 186



