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Introduction: Mastitis is a problem in breastfeeding that causes nutritional
deficiencies in the baby. Staphylococcus aureus is one of the bacteria that
cause mastitis. Betel leaf (Piper betle L.) has been used in several health
problems and has antimicrobial activity. This study aims to explore the
potential of betel leaf (Piper betle L.) against bacteria to cure mastitis.
Methods: A systematic review was carried out according to the PRISMA
guidelines. Searches were conducted in three databases namely PubMed,
Google Scholar, and ScienceDirect. The search uses keywords according to
the Mesh term, namely 'betel leaf (Piper betle L.)', ‘bacteria’, and 'Mastitis'.
198 articles were found in a database search. 15 studies were analyzed.
Results: All studies found that both types of piper betle, both green and red,
showed positive effects in the treatment of mastitis. Processing techniques,
storage, and certain concentrations such as boiling temperature affect the
optimum inhibition zone of bacteria. The addition of certain formulas also
increases the antimicrobial activity.

Conclusion: The use of antibiotics and betel leaf extract can be used
simultaneously to treat mastitis. Betel leaf (Piper betle L.), has a positive
effect on the management of mastitis, but processing techniques,
concentrations, and adjuvants need to be studied further.
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INTRODUCTION

Human milk contains all the essential
nutrients a baby needs for growth and
development, and contains antibodies for
their immunity. Exclusive breastfeeding is
breast milk given to babies from birth to 6
months without adding or replacing it with
other foods or drinks [1]. Globally, there has
been an increase in the coverage of exclusive
breastfeeding from 38% in 2012 to 44% in
2020 [2]. However, this still does not meet the
global target indicator for 2025, which is to
increase the rate of exclusive breastfeeding by
atleast 50% [3].

There are problems in breastfeeding
which can cause the baby's milk intake to
decrease. Mastitis is one of the problems
experienced by breastfeeding mothers.
Common complaints during breastfeeding
were blocked milk ducts (29%), nipple
discharge (23%), swollen breasts (21.2%),
breast lumps (19.2%), infections (5.7%), and
mastitis ( 3.8%) [4]. In line with this, about
17% of mothers with mastitis stop
breastfeeding [5].

Mastitis can occur at any time but is more
common during breastfeeding, [6] with a
percentage of 3-20% based on a survey from
the Academy of Breastfeeding Medicine [7].
Mastitis is defined as inflammation of the
breast with or without infection, caused by
static milk and infection from bacteria [8]. In
94.1% of the breast milk samples, it contained
at least one bacterial isolate from the genus
Staphylococcus [9]. The bacteria that most
often causes mastitis is

[10].

Staphylococcus

aureus Not only in humans,
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Staphylococcus aureus also infects mammals,
goats, and cows [11].

Treatment of mastitis can be done with
proper counseling, supportive therapy,
symptomatic treatment, and antibiotics in
addition to efficiently removing milk. Several
studies have reported high rates of
prescribing antibiotics for the treatment of
mastitis such as penicillin, cephalosporin,
erythromycin, or clindamycin as prevention
and control measures [9]. However, there is
limited consensus regarding the condition of
mastitis that should receive antibiotic
therapy, the right time to start therapy,
duration, and pathology have an impact on the
development of bacterial resistance to
antibiotics. Therefore, natural materials are
increasingly attractive to be used as an
alternative to the prevention and treatment of
mastitis because of their high effectiveness,
few side effects, residues, and low resistance
[12].

Betel leaf (Piper betle L.) can be found in
the yards of people's houses which are widely
used as traditional medicine, food
supplements, and daily needs. The use of betel
leaves as a traditional medicine is widely
practiced, especially in Asia. For example, the
habit of chewing betel leaves is believed to be
beneficial for preventing bad breath,
strengthening teeth gums, and stimulating the
digestive system. In addition, in Indonesia it is
used to maintain vaginal hygiene, in India and
Thailand it is used as a mouthwash, in
Malaysia it is used to treat dental problems,
headaches, coughs, pain, and arthritis, in Sri
Lanka it is used to treat skin diseases [13].

The characteristics of betel leaf can be an

opportunity for researchers to develop



various products, especially in the food and
pharmaceutical industries. Utilization of betel
leaves in producing modern merchandise can
improve the economy of local farmers. A
systematic review conducted in 2005-2018
reported that to date there have been no
studies using betel leaf extract as an
alternative anti-inflammatory therapy for
mastitis. In addition, more studies have
looked at mastitis in mammals than mastitis
in humans [13], [14]. Inducing Staphylococcus
aureus bacteria in the mammary rats shows
typical pathological changes that are similar
to the state of mastitis so that it is possible to
conduct pre-clinical research on alternative
mastitis therapies which can become the basis
for the development of human research [15]-
[17]. This study aims to explore the potential
of betel leaf (Piper betle 1.) against bacteria to

cure mastitis.

METHODS

Study Design and Search Strategy

A systematic review was conducted to explore
the potential of betel leaf (Piper betle L.)
against Staphylococcus aureus to cure
mastitis. The preparation of the report is
following the Preferred Reporting Items for
Systematic Review and Meta-Analyses
(PRISMA) guidelines [18]. The search was
conducted through the PubMed, Google
Scholar, and ScienceDirect databases on the
2020-2021 English-language studies using a
combination of the following Medical Subject
(MeSH) and relevant

Heading terms
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keywords. The keywords used were Piper

betle AND Staphylococcus aureus AND
Bacteria AND Mastitis. Boolean operators are
used in searches using AND, OR, and NOT. The
bacteria examined in detail in this study were
aureus,

Staphylococcus Streptococcus

agalactiae, Escherichia Colj, etc.

Study Selection and Outcome

Measure

The inclusion criteria applied in the selection
of manuscripts were research in English or
Indonesian, evaluating the potential of betel
leaf (Piper betle L.) against bacteria to cure
mastitis, providing full text, and published in
2013-2023. The exclusion criteria for this
study were case reports, letters to editors,

study reviews, and abstracts without full text.

Data Extraction

The authors performed title and/or abstract
screening independently of the included
articles using standard Microsoft Excel forms.
The formal assessment of article quality was
carried out using modified Cochrane EPOC

checklist [19].

Data Abstraction and Synthesis

As a first step, relevant results are extracted,
identify

subthemes and themes. The results of the

sequenced, and examined to
synthesis were carried out by all authors.
Table 1 describes the quality of the study.
Table 2 describes the characteristics of the

study included.
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Figure 1. Prisma Flow Research
RESULTS were included in the assessment. The results

Search Results and Study Quality

The search results for articles in the three
databases found a total of 198 studies. A total
of 180 were removed for reasons such as non-
relevant studies, year of study, abstract
checking, and not open access. A total of 15

articles were screened. Finally, 15 studies
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of the quality assessment showed that 15

studies had moderate to low quality.

Samples, Main Ingredients, and

Additional Ingredients

Not all studies use breastmilk samples. There
were 2 studies using milk samples infected

with mastitis. Thirteen other studies have



focused on betel leaf for mastitis cases in
livestock. The ingredients used vary, mostly
using green betel leaf extract. A total of 1
study used Betel leaf meal (BLM) and Red
betel leaves. A total of 4 studies did not use
additional materials. The other 4 use
additions, namely Napier grass, Roots of
Asparagus racemosus, fruits of Terminalia
bellirica, torch ginger flower extract, turmeric
domestica, Curcuma

extract, Curcuma

zanthorrhiza, and karbopol.

Bacterial Type

There are 2 studies specifically studying
Staphylococcus aureus. Other studies are
studying other bacteria such as Streptococcus

agalactiae, and Escherichia coli.

Finding

All studies found that both types of piper
betle, both green and red, showed a positive
effect on treating mastitis, both in the form of
extracts and BLM. Certain processing
techniques, storage, and concentrations such
as boiling temperature affect the optimum
inhibition zone and inhibition effect of
bacteria. The addition of certain formulas also
increases the carrying capacity of piper betle
to fight mastitis. In a study, the best herbal
antibacterial formulation was a combination
of 50% betel leaf extract, 50% torch ginger
flower extract, and 50% turmeric extract.
(by

evaporation) has almost the same ability as

Green Dbetel leaf extract solvent

30% iodide. Betel leaf water extract has the
same effectiveness as the antibiotic penicillin-
dihydrostreptomycin. In  addition to

antimicrobial activity, two other studies
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discussed Somatic cell count (SCC), total plate
count (TPC), and milk production. The use of
piper betle does not change the composition
of milk, treats subclinical mastitis in dairy
cows, improves the microbiological quality of
fresh and increases milk

cow's milk,

production.

DISCUSSION

All studies found that both types of Piper
betle, both green and red, showed a positive
effect on treating mastitis, both in the form of
extracts and BLM. Chemical compounds
present in betel leaves such as essential oils,
chavicol, eugenol, flavonoids, saponins, and
have roles as

phenols antimicrobial,

antifungal, antibacterial, antioxidant, and
anti-inflammatory. The selection of betel leaf
extraction is necessary to ensure efficient
phytochemical compounds [14]. Betel leaf
extract has great potential as a source of
natural therapeutic agents for bacterial
infections. Other studies have found that this
leaf is useful, especially for conjunctivitis, but
betel leaf extract (Piper betle L.) needs further
research before it can be used as an
alternative therapy [20]. The antibacterial
and antifungal properties and safety profile of
betel leaf strongly support its application in
the development of various products,
especially in the food and pharmaceutical
industries [13].

Certain processing techniques, storage,
and concentrations such as boiling
temperature affect the optimum inhibition
zone and inhibition effect of bacteria. The
most effective method for making betel leaf
extract is by maceration with ethanol solvent

[21], [22]. Apart from processing, Betel leaves



are easily damaged and decompose quickly,

so various preservation techniques are
adopted to minimize post-harvestloss of betel
leaves [14]. Betel leaf (Piper betle L.) is a
commercial plant, which has been
traditionally consumed raw as a mouth
freshener and stimulant in Southeast Asia
since ancient times. It has various functional
and medicinal properties, such as
antimicrobial, antioxidant, anti-diabetic, anti-
carcinogenic, etc. However, some health
hazards can occur, if the leaves are consumed
together with areca nut and tobacco [23].

The addition of certain formulas also
increases the carrying capacity of piper betle
to fight mastitis. In a study, the best herbal
antibacterial formulation was a combination
of 50% betel leaf extract, 50% torch ginger
flower extract, and 50% turmeric extract.
Research on the activity of betel leaf extract in
inhibiting the growth of Staphylococcus
Aureus was carried out at various extract
concentrations ranging from 2.5% to 75%
[24]-[27]. The higher the concentration of
betel leaf extract, the stronger it inhibits the
growth of Staphylococcus Aureus [28].

Green betel leaf extract (by solvent
evaporation) has almost the same ability as
30% iodide. Betel leaf water extract has the
same effectiveness as the antibiotic penicillin-
dihydrostreptomycin. The combination of
betel leaf extract and essential oil with
antibiotics (streptomycin, chloramphenicol,
and gentamicin) could provide potentiating
antibacterial properties [13]. There is a
potential synergy that occurs between the use
of antibiotics and betel leaf extract [29].

This study could not be meta-analyzed

due to different methods. This study also has
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not explored piper betle in cases of mastitis in
humans. All studies lead to animal research.
Future research needs to apply the use of

betel piper in humans.

CONCLUSION

All studies found that both types of Piper
betle, both green and red, showed a positive
effect on treating mastitis, both in the form of
leaf meal. Certain

extracts and Betel

processing techniques, storage, and
concentrations such as boiling temperature
affect the optimum inhibition zone and
inhibition effect of bacteria. The addition of
certain formulas also increases the carrying
capacity of piper betle to fight mastitis. The
use of antibiotics and betel leaf extract can be
used together to improve the quality of health

services.

REFERENCES

[1] WHO; UNICEF, “Global Nutrition Targets
2025:  Breastfeeding Brief
(WHO/NMH/NHD/14.7),” Geneva: Word

Policy

Health Organization, Geneva, 2014.
[2] N.Rigillo, J. Ni, H. Wylie, A. T. Barca, and
[. Sumra, “UN Report: Global Hunger
Numbers Rose to as many as 828 million
in 2021,” World Health Organization,
New York, 2022.

[3] WHO, “Global Targets 2025: To Improve

Maternal, Infant and Young Child
Nutrition,” Word Health Organization,
2014.

[4] R.Nur, R. Nurul Fajriah, R. D. Larasati, A.
Dirpan, and M. Rusydi, “Status of breast
care during pregnancy with milk

production and disease,” Breast Dis., vol.



(5]

(6]

[7]

(8]

[9]

40, no. S1, pp. S85-S89, 2021, doi:
10.3233/BD-219012.

M. 0. Ouedraogo et al, “Prevalence of and
factors associated with lactational
mastitis in eastern and southern Africa:
an exploratory analysis of community-
based household surveys,” Int.
Breastfeed. J., vol. 17, no. 1, pp. 1-11,
2022, doi: 10.1186/s13006-022-00464-
X.

L. H. Amir, “ABM clinical protocol #4:
Mastitis, revised March 2014,
Breastfeed. Med., vol. 9, no. 5, pp. 239-
243,2014, doi: 10.1089/bfm.2014.9984.
M. Pevzner and A. Dahan, “Mastitis while
breastfeeding: Prevention, the
importance of proper treatment, and
potential complications,” J. Clin. Med., vol.
9, no. 8, pp. 1-6, 2020, doi:
10.3390/jcm9082328.

D. D. Anggraini et al, Asuhan Kebidanan
Kegawatdaruratan Maternal Neonatal.
Padang: PT. Global Eksekutif Teknologi,
2022.

M. Marin, R. Arroyo, 1. Espinosa-Martos,
L. Fernandez, and J]. M. Rodriguez,
“Identification of emerging human
mastitis pathogens by MALDI-TOF and
assessment of their antibiotic resistance
patterns,” Front. Microbiol, vol. 8, no.
JUL, Pp- 1-13, 2017, doi:
10.3389/fmicb.2017.01258.

[10] M. M. Blackmon, H. Nguyen, and P.

Mukherji, “Acute Mastitis,” StatPearls,
2022.

[11] A. N. A. Alfarid, “Efek Terapi Ekstrak

Etanol Daun Belutas (Pluchea indica L)
pada Mencit (Mus musculus) Mastitis

Subklinis Hasil Induksi Staphylococcus

aureus Pembentuk Biofilm Terhadap
Produksi CD4 dan CD8 Pada Organ

Limpa,” Universitas Brawijaya, 2018.

[12] B. jie Ge et al, “Taraxacum mongolicum

protects against Staphylococcus aureus-
infected mastitis by exerting anti-
inflammatory role via TLR2-NF-
kB/MAPKs pathways in mice,” J.
Ethnopharmacol., vol. 268, no. November
2020, 2021, doi:
10.1016/j.jep.2020.113595.

[13] N. M. D. M. W. Nayaka et al., “Piper betle

(L): Recent review of antibacterial and
antifungal properties, safety profiles, and
commercial applications,” Molecules, vol.
26, no. 8, pp. 1-21, 2021, doi:
10.3390/molecules26082321.

[14] M. Madhumita, P. Guha, and A. Nag, “Bio-

actives of betel leaf (Piper betle L.): A
comprehensive review on extraction,
isolation, characterization, and
biological activity,” Phyther. Res., vol. 34,
no. 10, pp. 2609-2627, 2020, doi:

10.1002/ptr.6715.

[15] Y. Chen, Y. Wang, M. Yang, and M. Y. Guo,

“Allicin Inhibited Staphylococcus aureus
-Induced Mastitis by Reducing Lipid Raft
Stability via LxRa in Mice,” J. Agric. Food
Chem., vol. 67, no. 39, pp. 10863-10870,
2019, doi: 10.1021/acs.jafc.9b04378.

[16] N. Geng et al, “Hydrogen helps to

ameliorate  Staphylococcus aureus-
induced mastitis in mice,” Int
Immunopharmacol., vol. 109, no. April, p.
108940, 2022, doi:
10.1016/j.intimp.2022.108940.

[17] M. Qiu et al, “Probiotic Enterococcus

mundtii H81 inhibits the NF-«B signaling

pathway to ameliorate Staphylococcus



aureus-induced mastitis in mice,”
Microb. Pathog., vol. 164, no. November
2021, p. 105414, 2022, doi:

10.1016/j.micpath.2022.105414.

[18] D. Moher, A. Liberati, ]. Tetzlaff, D. G.

Altman, and T. P. Group, “Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA
Statement,” PLOS Med., vol. 6, no. 7, p.
€1000097, Jul. 2009, [Online]. Available:
https://doi.org/10.1371/journal.pmed.
1000097.

[19] A. Pearson, ]J. Field, and Z. Jordan,

“Appendix 2: Critical Appraisal Tools,”
Evidence-Based Clin. Pract. Nurs. Heal
Care, vol. 5, no. page 38, pp. 177-182,
2009, doi:
10.1002/9781444316544.app2.

[20] V. A. Lubis, Y. Katar, and E. Bahar,

[21]

[22]

“Identifikasi Bakteri Infeksi Saluran
Pernafasan Bawah Non Tuberkulosis
(Non TB) dan Pola Resistensinya pada
Penderita Diabetes Melitus di RSUP M.
Djamil,” J. Kesehat. Andalas, vol. 5, no. 3,
2016.

A. Syahidah, C. R. Saad, M. D. Hassan, Y.
Rukayadi, M. H. Norazian, and M. S.
Kamarudin,

“Phytochemical analysis,

identification and quantification of
antibacterial active compounds in betel
leaves, piper betle methanolic extract,”
Pakistan J. Biol. Sci., vol. 20, no. 2, pp. 70-
81,2017, doi: 10.3923/pjbs.2017.70.81.
L. K. Dewi, A. H. Sarosa, C. Wahyu, N.
Hayati, R. Parasu, and E. Amalia,
“Pengaruh Jenis Pelarut Terhadap Daya
Antibakteri Hasil Ekstraksi Daun Sirih
Hijau (Piper Betle L.) pada Aktivitas

Staphylococcus Epidermidis,” J. Innov.

Appl. Technol, vol. 07, no. 01, pp. 1161-
1165, 2021.

[23] A. Roy and P. Guha, “Traditional and

functional uses of betel leaf (Piper betle
L.) pertaining to food sector: a review,”

vol. 9, pp. 72-85, Jan. 2021.

[24] F. U. Ermawati et al, “Antimicrobial

[25]

[26]

[27]

(28]

activity analysis of Piper betle Linn
leaves extract from Nganjuk, Sidoarjo
and Batu against Escherichia colj,
Salmonella sp., Staphylococcus aureus
and Pseudomonas aeruginosa,” J. Phys.
Conf. Ser., vol. 1951, no. 1, 2021, doi:
10.1088/1742-6596/1951/1/012004.
D. L. Valle, J. J. M. Puzon, E. C. Cabrera, R.
B. Cena-Navarro, and W. L. Rivera,
“Antimicrobial efficacy and activity of
ethanolic extract of piper betle 1. On
staphylococcus aureus-infected wound
in mice and clinical isolates of multiple
drug-resistant bacterial pathogens,”
Trop. Biomed., vol. 38, no. 2, pp. 134-142,
2021, doi: 10.47665/TB.38.2.049.

F. Florenly, N. Novelya, M. Janiar, M.
Miranda, L. Q. P. D. Hai, and P. M. Quang,
“Nano-Green Betel Leaf Extracts (Piper
betle L.) Inhibits the Growth of

Streptococcus mutans and
Staphylococcus aureus,” e-GiGi, vol. 10,
no. 2, p. 154, 2022, doi:
10.35790/eg.v10i2.39014.

N. F. Agustina W. Djumaa, Loisa R. Y.
Ollab, “Aktivitas Antimikroba Ekstrak
Daun Sirih Hijau (Piper Betle L.

Terhadap Pertumbuhan Bakteri
Staphylococcus Aureus Agustina,” Karya
Tulis Ilm., pp. 136-142, 2019.

T. Alfitri, “Comparison of the effects of

green betel leaf (piper betle) and red



[29] U.

betel leaf (piper crocatum) extracts on
the growth of staphylococcus aureus
bacteria,” Int. J. Nurs. Midwifery Res., vol.
1,no. 1, pp- 19-26, 2022.
Taukoorah, N. Lall,

Mahomoodally, “Piper betle L. (betel

and F.

quid) shows bacteriostatic, additive, and
synergistic antimicrobial action when
combined with conventional antibiotics,”
South African ]. Bot., vol. 105, pp. 133-
140, 2016, doi:
https://doi.org/10.1016/j.sajb.2016.01.
006.

[30] P. Surjowardojo, F. T. Saputra, and

Aswah Ridhowi, “Antimicrobial Activity
of Piper betle L. Against Some Mastitis
Disease Bacteria at Different
Temperatures and Extraction Times,”
Drug Invent. Today, vol. 11, no. 10, pp.

2620-2624, 2019.

[31] A. A. Yamin, A. Sudarman, and D.

Evvyernie, “In Vitro rumen fermentation
and anti mastitis bacterial activity of diet
containing betel leaf meal (Piper betle
L.),” Media Peternak., vol. 36, no. 2, pp.
137-142, 2013, doi:
10.5398/medpet.2013.36.2.137.

[32] Rajashree Nayak, Monali Chauhan, S. T.

Raut, and S. K. Gyan Ranjan Paik, Arvind
Kumar, “Treatment of bovine mastitis by
using ethnoveterinary herbal medicine,”

Medico-Biowealth India, Vol 111.

[33] S. Suryanah and S. Nurjannah, “The

Effectiveness of Herbal Antibacterial
Formulations Against Mastitis-Causing
Bacteria in Dairy Cattle,” Anim. Prod., vol.
23, no. 32, pp. 151-159, 2021, doi:
10.20884/1.jap.2021.23.3.78.

479

[34] D. W. Harjanti, F. Wahyono, and V. R.

[35]

[36]

[37]

[38]

[39]

Ciptaningtyas, “Effects of different
sterilization methods of herbal formula
on phytochemical compounds and
antibacterial activity against mastitis-
causing bacteria,” Vet. World, vol. 13, no.
6, pp. 1187-1192, 2020, doi:
10.14202/vetworld.2020.1187-1192.
Gabby Lutviandhitarani, D. W. Harjanti,
and F. Wahyono, “Green antibiotic betel
leaf (Piper betle 1.) as a substitute for
commercial antibiotic in  mastitis
treatment,” Agripet, vol. 15, no. 1, 2015.
A. Syauqi, “Pengaruh Suhu Perebusan
Daun Sirih Merah Terhadap Daya
Hambat Bakteri Staphylococcus aureus
Penyebab Mastitis Pada Sapi Perah,”
MADURANCH ]. Ilmu Peternak., pp. 75-
80, 2018, [Online]. Available:
http://ejournal.unira.ac.id/index.php/ju
rnal_peternakan_maduranch/article/vie
w/446.

D. R. Rambe, A. Allaily, and C. I. Novita,
“Analisis Daya Hambat Ekstrak Daun
Sirih Hijau (Piper betle L.) terhadap
Mikroorganisme Indikator Mastitis,” J.
IIm. Mhs. Pertan., vol. 4, no. 2, pp. 230-
236, 2020, doi:
10.17969/jimfp.v4i2.10875.

S. Communication et al, “cerebellum

cerebellum.”
R. Issue, I. Komala, I. I. Arief, and A.
Atabany, “The Effectiveness

Ofapplications of Betel (Piper Betel
Linn.) Leaf Extract and Bacteriocin for
Teat Dipping During Milking Handling In
Indonesian Dairy,” vol. 42, no. June, pp.

7-15,2023.



[42] M. Kusuma, T.

[40] N. S. Rahayu, T. E. Susilorini, and P.

Surjowardojo, “Daya Hambat Dekok
Daun Sirih Hijau (Piper betle L.) dengan
Lama Perebusan Dan Konsentrasi Yang
Berbeda Terhadap Pertumbuhan Bakteri
Streptococcus  agalactiae

Mastitis Pada Sapi Perah.” 2013.

Penyebab

[41] A. Sudarman, D. Supriadin, and A.

Jayanegara, “Pemberian Tepung Daun
Sirih (Piper Betle L.) Pada Sapi Perah
Laktasi Pasca Puncak Produksi Untuk
Mengobati dan Mencegah Mastitis
Subklinis,” Bul. Peternak.,vol. 41, no. 1, p.
8, 2017, doi:
10.21059/buletinpeternak.v41i1.12706.
Susilorini, and P.
Surjowardojo, “Pengaruh Lama Dan
Suhu Penyimpanan Ekstrak Daun Sirih
Hijau (Piper Betle Linn) Dengan Aquades
Hambat  Bakteri

Terhadap Daya

Streptococcus  Agalactiae  Penyebab

480

Mastitis Pada Sapi Perah,” TERNAK Trop.
J. Trop. Anim. Prod., vol. 18, no. 2, pp. 14—

21, 2017, doi:
10.21776/ub.jtapro.2017.018.02.3.
[43] O. Marsono, T. Susilorini, and P.

Surjowardojo, “Pengaruh Lama

Penyimpanan Dekok Daun Sirih Hijau
(Piper betle L.) Terhadap Aktivitas Daya
Hambat Bakteri Streptococcus
Agalactiae Penyebab Mastitis Pada Sapi
Perah,” J. Ilmu Teknol. Dan Has. Ternak,
vol. 12, no. 1, pp. 47-56, 2017, doi:

10.21776/ub.jitek.2017.012.01.7.

[44] 1. D. K. Irianto, P. Purwanto, and M. T.

Mardan, “Aktivitas Antibakteri dan Uji
Sifat Fisik Sediaan Gel Dekokta Sirih
Hijau (Piper betle L.) Sebagai Alternatif
Pengobatan Mastitis Sapi,” Maj. Farm.,
vol. 16, no. 2, p. 202, 2020, doi:
10.22146/farmaseutik.v16i2.53793.



