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Abstract. The study was aimed to identify the effectiveness of the inhibitory activity of garlic skin extract (GSE)
with different concentrations on the growth of Staphylococcus aureus, Streptococcus mutants, Escherichia coli, and
Candida albicans. The study used the Kirby-Bauer method in a completely randomized (CRD) design with five
treatments (positive control, negative control, 5% GSE, 10% GSE, and 15% GSE) and three replicates. The extract
was obtained through evaporation of garlic skin macerated with aquadest solvent. The data were subjected to
ANOVA, continued with an Honestly Significant Difference (HSD) test. The results showed that GSE concentration
(minimum 5-10%) was highly significant to inhibit the growth of mastitis-causing microorganisms.
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Abstrak. Penelitian ini bertujuan untuk mengidentifikasi efektivitas daya hambat ekstrak kulit bawang putih (EKBP)
dengan konsentrasi berbeda terhadap pertumbuhan Staphylococcus aureus, Streptococcus mutants, Escherichia
coli dan Candida albicans. Penelitian menggunakan metode Kirby-Bauer dengan rancangan acak lengkap yang
terdiri atas 5 perlakuan (kontrol positif, kontrol negatif, EKBP 5%, EKBP 10%, dan EKBP 15%), masing-masing di
ulang sebanyak 3 kali. Ekstrak didapatkan melalui evaporasi kulit bawang putih yang dimaserasi dengan pelarut
aquadest. Data penelitian dianalisis menggunakan ANOVA dan dilanjutkan dengan uji beda nyata jujur. Hasil
menunjukkan bahwa EKBP berpengaruh sangat nyata terhadap daya hambat pertumbuhan mikroorganisme
penyebab mastitis. Berdasarkan hasil penelitian dapat diambil simpulan bahwa EKBP memiliki kemampuan
penghambatan terhadap mikroorganisme penyebab mastitis dengan konsentrasi minimum 5-10%.

Kata kunci : mastitis, mikroorganisme, ternak perah, ekstrak kulit bawang putih, aktivitas daya hambat

Introduction Mycoplasma spp., Candida spp., Geotrichum
spp. and Nocardia spp. (Riyanto et al., 2016;
Hameed et al., 2006). Rady and Sayed (2009)
reported that the main agents of subclinical

Mastitis is a common disease in mammals
including dairy livestock industry, which is very

detrimental since it decreases the quantity and

quality of milk production. Surjowardojo et al. cause of mastitis include Staphylococcus aureus

(2009) stated that the negative impact of (52.5%), Streptococcus agalactiae (31.25%), and
mastitis is the reduction of milk production up Escherichia coli (16.25%). This is supported by

to 4.4-8.3 L/day or equal to 28.4-53.5% of Sani et al. (2011) that the major bacterial cause

healthy cattle’s milk production. Firmansyah et of ~mastitis includes Staphylococcus  and

al. (2013) explained that mastitis could reduce Streptococcus. On the contrary, yeast group

milk quality, as marked with reduction of causes more clinical mastitis. According to

protein, fat and lactose contents. Also, mastitis Hastiono (1984), yeast species that often attack

may result in livestock death. Indonesian dairy cattle includes Geotrichum

In general, mastitis is caused by various  SPP- Rhodoturulla spp. Candida spp. and

microorganisms, such as  Streptococcus Saccharomyces spp. Ahmad (2011) stated that

agalactiae, S. disgalactiae, S. uberis, S. the highest prevalence of yeasts responsible for
mastitis involved Saccharomyces spp. (37.5%)
and Candida spp. (33.7%); however, Candida

spp. contributes more to mycotic mastitis

zooepidermicus, Staphylococcus aureus, S.
epidermidis, Escherichia coli, Enterobacter
aerogenes, Pseudomonas aeruginosa, Klebsiela,
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A common preventive measure for mastitis
is teat dipping procedure; the teat is dipped
into germicidal fluid such as iodine, chlorine,
dodecyl benzene sulfonic acid (DDBSA), glycerol
monolaurate, and nisinwhich may reduce
mastitis occurrence up to 50-95% (Nickerson,
2001). The germicidal fluid used in Indonesia is
commercial iodine solution which is known
effective to prevent mastitis occurrence on
dairy livestock, but it will leave residue in the
milk. According to Boodie and Nickerson (1989),
repeated usage of 1% iodine in teat dipping
solution will leave iodine residue in the milk for
about 80-100 pg/L. lodine residue is hazardous
to human health if continuously consumed.
cheap

antimicrobial alternative with capability equal

Therefore, a safe and natural
to or better than iodine is required.

A material which potentially serves to be a
natural antimicrobial function which is not
much studied is garlic (Allium sativum) skin.
Garlic skin is a waste of agricultural industry
which is not yet maximally utilized and wasted
away. Indonesia Ministry of Agriculture (2016)
reported that Indonesian garlic production in
2015 reached 20,294 tons.
Stefania et al. (2015), the morphology of garlic
consists of 88% tuber and 12% tuber skin. This

shows that there is potentially 2,435.28 tons of

According to

garlic skin waste to be utilized. A phytochemical
screening test showed that garlic skin contained
bioactive compounds, i.e. alkaloid, quinone,
flavonoid, saponin, and polyphenol (Wijayanti
and Rosyid, 2015). Ifesan et al. (2014) reported
that garlic skin ethanol extract contained
355.50 pg/ml polyphenol and 33.27 ug/ml
flavonoid, including allicin group. Naganawa et
al. (1996) stated that allicin could extensively
inhibit microbial growth including bacteria
(Gram positive and negative), protozoa, yeast
and fungi.

Therefore, it is important to investigate
garlic skin extract on the growth of the main
microorganism, those

particularly causing

mastitis in vitro. The information regarding
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garlic skin potential in terms of availability and
bioactive content is the basis that its ability as
an antimicrobial agent for mastitis in dairy
cattle needs to be assessed. The research is
conducted to examine the effect of garlic skin
extract on the growth of the main mastitis-
causing microorganism, and to identify the
effective concentration of garlic skin extract to
inhibit the growth the main mastitis-causing
microorganism.

Materials and Methods
The materials (Allium

of Staphylococcus

used are garlic

sativum) skin, cultures
aureus, Streptococcus mutants, Escherichia coli
and Candida albicans, Nutrient Agar (NA)
media, Manitol Salt Agar (MSA), Potato
Dextrose Agar (PDA), Nutrient Broth (NB),
Potato Dextrose Broth (PDB), aquadest, alcohol
70%, NaCl 0.85%,

aluminum foil, cotton, Whatmann paper no.41,

physiological solution
and paper disc with diameter 6 mm. The
autoclave,
Petri dish,
Erlenmeyer flask, graduated cylinder, analytical

experiment  device included

incubator, rotary evaporator,
balance, vortex, micropipette, sample bottle
and Laminar Air Flow (LAF).

The garlic skin (simplicia) was washed under
flowing water, finely sliced and oven-dried at
maximum temperature of 60°C. The simplicia
then mashed in a blender, sieved with a mesh
sieve 12, and weighed 2x50 gr for extraction
process using a rinse method. Each simplicia
portion was soaked in aquadest solvent with a
ratio 1:10 (1 gr simplicial:10 ml solvent) for
about 3x24 hours, and then filtrated using
Whatman paper 41. Afterwards, the solution
was solidified using a rotary vacuum evaporator
at 50°C (Shams et al., 2003).

The Staphylococcus aureus, Streptococcus
mutants, and Escherichia coli cultures were
and Candida
albicans culture on PDA medium. The inhibitory

recultured on NA medium,

power of garlic skin extract was tested using the
broth culture of each isolate. Staphylococcus
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aureus, Streptococcus mutants, and Escherichia

coli were grown on the NB medium and the

Candida albicans culture on PDB medium.

The inhibitory activity of garlic skin extract was

tested using the Kirby-Bauer method (Hudzicki,

2016) as follows:

1. The tested microorganism was inoculated
using a pour plate method on the MSA
medium for S. aureus, Str. mutants, NA
medium for E. coli, and PDA medium for C.
albicans.

2. 20 pl garlic skin extract was dripped on the

paper disc and put on the test microbial

culture.

The S. aureus, Str. mutants, and E. coli

cultures were incubated for 1-2x24 hours,

and C. albicans culture for 3-5x24 hours.

The diameter of inhibitory zone was

observed and measured using the following

formula:

D1+D2+D3+..+Dn

n

The used a completely

randomized design (CRD) with five treatments

experiment

and three replications each. The data were
subjected to ANOVA and continued with an
Honestly Significant Difference (HSD) test. The
examined treatments were as follows:

P1: Positive control (without treatment)
P2: Negative control (iodine 10%)

P3: Garlic skin extract 5%

P4: Garlic skin extract 10%

P5: Garlic skin extract 15%

Results and Discussions

Analysis of variance result showed that the
garlic skin extract was highly significant (P
<0.01) in inhibiting the growth of mastitis-
causing microorganisms. Also, aqueous garlic
skin extracts effectively inhibited the growth of
S. aureus, Str. mutants and C. albicans, but less
effective on E. coli (Table 1). Lupoae et al.
(2013) stated that the bioactive content of
garlic plant is the water-soluble organosulphur
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compound, which includes thiosulfinate as the
potential antibiotic. Hughes and Lawson (1991)
stated that the antimicrobial activity of garlic
plant would deplete if one content of
thiosulfinate compounds (allicin) is eliminated.
Similarly, when allicin is reduced to diallyl-
disulfide, the antibacterial activity would greatly
suffer.

The aqueous garlic skin extract in this
research was tested using the Kirby-Bauer
method and showed an inhibitory activity
against the tested microbes. Using a different
test method, Rambet et al. (2017) reported that
25% squeezed garlic concentration effectively
inhibited the growth of C. albicans. Meanwhile,
Shams et al. (2003) claimed that 10% aqueous
garlic extract exhibited an antifungal activity.
Comparatively, this study reported that 5%
garlic skin extract was effective to inhibit the
growth of C. albicans compared to positive or
negative controls.

C. albicans’ growth inhibitory activity by the
bioactive compounds in garlic skin is to inhibit
lipid synthesis. Adetumbi et al. (1986) stated
that and protein synthesis
inhibition by aqueous garlic extract was in line
with the growth of C. albicans, but lipid
synthesis was absent. It indicated that lipid

synthesis blockade was garlic’'s main activity

nucleic acid

against pathogenic microbes.

Candida albicans is a unicellular fungus with
different characteristics from bacteria such as S.
aureus, Str. mutants and E. coli. E. coli is a Gram
negative bacteria with a peptidoglycan layer on
the cell wall and an outer membrane (lipid
layer) which prevents the external antibacterial
compound’s activity. When a Gram negative
bacterium is exposed to aqueous garlic extract,
the lipid layer on the outer membrane will
dissolve into a hole to inhibit cell membrane
permeability and cause cell death (Zaika, 1988).

Allicin  blocked lipid
suppressed RNA synthesis rate to inhibit the

synthesis and

growth of S. aureus and Str. mutants (Gram
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Table 1. The inhibition zone of aqueous garlic skin extract against microbes

Inhibition zone (mm)

Treatment

S. aureus Str. mutans E. coli C. albicans
positive control 34.67 £ 0.33? 35.33 £25.33° 20.60 £ 3.13? 7.40x0.73°
negative control  6.00 + 0.00¢ 6.00 + 0.00¢ 6.00 + 0.00¢ 6.00 + 0.00¢
5% extract 8.33 + 0.00« 13.17+0.00° 6.00 £ 0.00¢ 23.33 £ 0.00°
10% extract 15.33 + 0.00°¢ 14.83+0.00° 10.67 + 0.00° 28.33 £ 0.33?
15% extract 19.25 +0.00° 15.67 £ 0.00° 12.67 £ 0.00° 27.00 £ 0.33%°

abcy/alues bearing equal superscript within column are not significantly different (P>0.05).

positive bacteria). Deresse (2010) stated that
lipid on Gram positive bacteria’s cell wall help
allicin penetrate into the membrane and inhibit
RNA synthesis rate.

Based on Kirby-Bauer test, this study
reported that the minimum concentration of
aqueous garlic skin extract to inhibit microbial
growth was from 5 to 10%. Table 1 shows that
the inhibition zone increases at a concentration
of 5% to 10%, but not significantly different at
higher concentrations (15%). It was in line with
Nejad (2014) that the
concentration of aqueous garlic extracts to

inhibit bacterial growth is 7.5%.

et al. minimum

Conclusions
Garlic skin extracted using aquadest could
inhibit the growth of mastitis-causing

microorganism. The minimum concentration of
aqueous garlic skin extract to effectively inhibit
the growth of microorganism causing mastitis is
ranged from 5-10%.

Acknowledgement

We would like to thank the Research and
Community  Service Institution, Jenderal
Soedirman University for funding this research
through BLU’s 2018 Riset Dosen Pemula grant

scheme.

References

Adetumbi, M., G.T. Javor, B.H.S. Lau. 1986. Allium
sativum (Garlic) Inhibits Lipid Synthesis by
Candida albicans. Antimicrob. Agents Chemother.
30(3): 499-501.

41

Ahmad, R.Z. 2011. Mastitis Mikotik di Indonesia.

Seminar Nasional Teknologi Peternakan dan

Veteriner. Balai Besar Penelitian Veteriner,
Bogor. (Abstract in English)

Boodie, R.L., S.C. Nickerson. 1989. Efficacy of 18%
lodine Teat Dip Against Staphylococcus aureus
and Streptococcus agalactiae. J. Dairy Sci. 72:
1063-1066.

Deresse, D. 2010. Antibacterial effect of garlic
(Allium sativum) on Staphylococcu aureus: An in
vitro study. Asian J Med Sci. 2(2): 62—-65.

Firmansyah, D., P. Trisunuwati, D. Winarso. 2013.
Pengaruh Tingkat Mastitis Subklinis Terhadap
Kualitas Susu Sapi Perah PFH (Peranakan Friesian
Holstein) pada Berbagai Bulan Laktasi. Fakultas
Kedokteran Hewan, Universitas Brawijaya.
fkh.ub.ac.id/wp-content/uploads/2012/10/
0811310015-Diki-Firmansyah.pdf. diakses pada
tanggal 8 agustus 2017.

Hameed, K.G.A., G. Sender, A.K. Kossakowska. 2006.
Public Health Hazard Due to Mastitis in Dairy
Cows. Anim Sci Pap Reports. 25: 73-85.

Hastiono, S. 1984. Mastitis Mikotik, Radang Kelenjar
Susu oleh Cendawan
Wartazoa. 1(4): 9-12.

Hudzicki, J. 2016. Disk Diffusion
Susceptibility Test Protocol. American Science for
Microbiology. USA.

B.G., D.L. 1991. Antimicrobial

effects of Allium sativum L.

pada Ternak Perah.

Kirby-Bauer

Hughes, Lawson.
(garlic), Allium
ampeloprasum (elephant garlic), and Allium cepa
(onion), garlic compounds and commercial garlic
supplement products. Phytother Res. 5: 154-158.
B.O.T., E.A. B.T. 2014.

Investigation of Antioxidant and Antimicrobial

Ifesan, Fadipe, Ifesan.
Properties of Garlic Peel Extract (Allium sativum)

and Its Use as Natural Food Additive in Cooked



Afduha Nurus Syamsi et al/Animal Production. 21(1):38-42, 2019
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027

Beef. Journal of Scientific Research & Reports.
3(5): 711-721.

Kementerian Pertanian. 2016. Data Statistik Produksi
Bawang  Putih.  http://www.pertanian.go.id,
diakses pada tanggal 6 Mei 2017.

Lupoae, M., D. Coprean, R. Dinica, P. Lupoae, G.
Gurau, and G. Bahrim. 2013. Antimicrobial
Activity of Extract of Wild Garlic (Allium sativum)
from Romanian Spontaneous Flora. St. Cerc. St.
CICBIA. 14(4): 221-227.

Naganawa, R., N. Iwata, K. Ishikawa, H. Fukuda, T.
Fujino, A. Suzuki. 1996. Inhibition of Microbial
Growth By A
Compound Derived From Garlic. Applied and
Environmental Microbiology. 62: 4238-4243.

Nejad, A.S.M., S. Shabani, M. Bayat, S.E. Hosseini.
2014. Antibacterial
Extract on Staphylococcus aureus in Hamburger.
Jundishapur J Microbiol. 7(11): 1-5.

Nickerson, S.C. 2001. Choosing The Best Teat Dip for
Mastitis Control and Milk Quality. Louisiana State
University Agricultural Center. Homer, Louisiana.

Rady A.A., M. Sayed. 2009. Epidemiological Studies
on Subclinical Mastitis in Dairy Cows in Assiut
Governorate. Vet World. 2:373-380.

Rambet, L.G., O. Waworuntu, P.N. Gunawan. 2017.
Uji Konsentrasi Hambat Minimum (KHM) Perasan

Ajoene, Sulfur-Containing

Effect of Garlic Aqueous

Murni Bawang Putih (Allium sativum) Terhadap

Candida
Jurnal Ilmiah Farmasi
(Abstract in English)

Riyanto, J., Sunarto, B.S. Hertanto, M. Cahyadi, R.
Hidayah, W. Sejati. 2016. Produksi dan Kualitas

Pharmacon
6(1): 16-23.

Pertumbuhan albicans.

Unsrat.

42

Susu Perah Penderita Mastitis yang
Mendapat  Pengobatan  Antibiotik.  Sains
Peternakan. 14(2): 30-41. (Abstract in English)

Sani, Y., Indraningsih, S. Muharsini, M.I. Cahyono.
2011. Mastitis

Recovery Produksi Susu Sapi Perah Pasca-erupsi

Sapi

Pengendalian dalam Rangka
Gunung Merapi di Provinsi DIY dan Jawa Tengah.
Laporan akhir Litkajibangrap Merapi. Jakarta
(Indonesia): Balitbangtan. (Abstract in English)

Shams G.M., M. Razafsha, A. Allumeh, M. R.
Abyaneh. 2003. Inhibitory Effect of Aqueous
Onion and Garlic Extracts on Growth and
Keratinase Activity in Trichophyon mentagro
Phytes. Iran J. Biomed. 7: 113-118.

Stefania, V., A.l. Kristijanto, dan S. Hartini. 2015.
Optimasi Kadar Bioetanol Kulit Bawang Putih

Nisbah  Ko-Kultur

Pengadukan. Prosiding Seminar Nasional Sains

Ditinjau dari Ragi dan
dan Pendidikan Sains X. Universitas Gorontalo.
(Abstract in English)

Surjowardojo, P., Suyadi, L. Hakim, Aulani’am. 2009.
Ekspresi Produksi Susu pada Sapi Perah Mastitis.
Jurnal Ternak Tropika. 9(2): 1-11.

Wijayanti, R., A. Rosyid. 2015. Efek Ekstrak Kulit
Umbi Bawang Putih (Allium sativum L.) Terhadap
Penurunan Kadar Glukosa Darah pada Tikus Putih
Jantan Galur Wistar yang Diinduksi Aloksan.

Fakultas Kedokteran,

Program Studi Farmasi

Universitas Islam Sultan Agung. (Abstract in
English)
Zaika, L.L. (1988). Spices and herbs: their

antibacterial activity and its determination. J
Food Saf. 23: 97-118.



