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ABSTRACT
The genus Allium plants are often used by people as a food flavoring. These plants are also used for medicinal purposes. The genus Allium plants
are known to inhibit the growth of microorganisms such as bacteria, fungi, viruses, and parasites by having the Allicin, Ajoene main compounds, and
secondary metabolites. This review article describes plants from the genus Allium that have antimicrobial potential. In the writing process, this review
article used literature study techniques by finding literature in the form of official books, national journals, and international journals in the last 10
years (2010-2020). The literature search in writing this review article was conducted through online media search with keywords as follows:
antimicrobial, Allium, and inhibition zone diameter. The search for the main references in this review article was done through Google Scholar,
ScienceDirect, Reserachgate, and other published journals. Some plants of the genus Allium such as Allium ascalonicum, Allium cepa, Allium
chinense, Allium porrum, Allium roseum, Allium sativum, Allium staticiforme, Allium subhirsutum, Allium tuberosum, Allium tuncelianum, and
Allium wallichii showed antimicrobial activity. The potential antimicrobial activity of each part of the plant depends on the solvent used, the
concentration and levels of secondary metabolites contained therein.
Keywords: Antimicrobial activities, Allium, inhibition zone diameter.

INTRODUCTION
The use of biodiversity as medicinal plants can be done both
from cultivated plants and wild plants. The cultivation of
medicinal plants is carried out because not all people can afford
synthetic drugs, therefore medicinal plants are an affordable
alternative for the community 1. Medicinal plants are types of
plants that have medicinal properties and are used to prevent or
treat disease 2. Genus Allium plants are known to inhibit the
growth of microorganisms such as bacteria, fungi, viruses, and
parasites 3. Allicin is the main substance that gives onions its
distinctive odor because it contains sulfur. Allicin acts as an
antibacterial 4. Ajoene is also an organosulfur component that is
usually found in garlic. Ajoene is effective as a broad-spectrum
antibacterial agent, namely Gram positive and Gram negative.
Ajoene collaborates with allicin as an inhibitor of cell wall
synthesis, they can inhibit cell membranes, and inhibit
biosynthesis (such as the production of purines, pyrimidines, and
to inhibit protein synthesis) 5.

The genus Allium plants are type of plants that are widely
cultivated by the community. This genus Allium has 500 types
of plants spread throughout the world. More than 250 types of
them, including the onion plant. Onion plants have a distinctive
smell and taste characteristic so that people often use them as a
food flavoring. Not a few plants of the genus Allium are also used
for medicinal purposes 6. Some plants of the genus Allium that
are widely used by Indonesians include garlic (Allium sativum),
onions (Allium cepa L.), shallots (Allium cepa var. ascalonicum
L.), welsh onion (Allium fistulosum), leeks (Allium porrum),
chives (Allium odorum), and langkio onion (Allium
schoenoprasum) or also called as batak onion (Allium
cinense) 7.
Scientific Classification 8
Kingdom : Plantae
Phylum
: Magnoliophyta
Class
: Liliopsida
Order
: Asparagales
Family
: Alliaceae
Genus
: Allium

List of Allium Species 9
Table 1. List of Allium species
Allium acuminatum
Allium allegheniense
Allium ampeloprasum / Allium porrum
Allium ampeloprasum var. Ampeloprasum
Allium ampeloprasum var. Kurrat
Allium ampeloprasum var. Porrum
Allium anceps
Allium angulosum
Allium aflatunense
Allium atrorubens

Allium libani
Allium neapolitanum
Allium nevii
Allium nigrum
Allium oleraceum
Allium oschaninii
Allium paradoxum
Allium ramosum
Allium sativum
Allium schoenoprasum
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Allium caeruleum
Allium campanulatum
Allium canadense
Allium cepa
Allium cernuum
Allium chinense
Allium fistulosum
Allium galanthum
Allium giganteum
Allium hollandicum

Allium scorodoprasum
Allium siculum
Allium sieberianum
Allium stipitatum
Allium textile
Allium tricoccum
Allium triquetrum
Allium tuncelianum
Allium tuberosum
Allium ursinum
Allium vineale

METHODS AND DATA

done through Google Scholar, ScienceDirect, ResearchGate, and
other published journals.

In the writing process, this review article used literature study
techniques by finding literature in form of official books,
national journals, and international journals in the last 10 years
(2010-2020). The literature search in writing this review article
was also conducted through online media with keywords as
follows: antimicrobial, Allium, and inhibition zone diameter.
The search for the main references in this review article was

The search results obtained 2215 articles. Then they were
identified for the title, 54 articles were not included because they
did not match the topic. The remaining 106 articles were then
fully reviewed, totaling 52 articles. After being reviewed, there
were 32 articles that did not meet the inclusion criteria. In the
final step, 20 articles were adjusted according to the inclusion
criteria.

DISCUSSIONS
Table 2. Articles search result
No
1

Sample
Allium
ascalonicum

Purpose
Determine
xamine
the
antimicrobial activity of Allium
ascalonicum bulb Linn. extract
against pathogenic microbes.

Method
Agar well
diffusion

2

Allium cepa

Disc
diffusion

3

Allium
sativum and
Allium cepa

Determine
the
antimicrobial
activity of ethanol extract from the
Allium
cepa
peels
against
Staphylococcus epidermins and
Staphylococcus aureus as Gram
positive bacteria; Salmonella typhi
and Escherichia coli as Gram
negative bacteria and antifungal
activity against Trichophyton
mentagrophytes.
Analysis
of
phytochemical
screening for the antimicrobial
activity of Allium sativum and
Allium cepa.

4

Allium cepa

Investigate
the
antimicrobial
activity of different solvent
extracted samples of Allium cepa.

Disc
diffusion

5

Allium
cepa

Investigate
the
antimicrobial
activity of different solvent
extracted samples of Allium cepa.

Disc
diffusion

6

Allium
cepa

Investigate chemical compounds
and antimicrobial activity of outer
layers (skin) of Allium cepa bulb
extract.

Agar well
diffusion

7

Allium
cepa

Determine
the
antimicrobial
activity of essential oils from fresh
green stalk, mature bulbs, and fresh
bulb of Allium cepa.

Agar disc
diffusion

Agar well
diffusion

Result
The methanol extract of Allium ascalonicum Linn. bulb at a
concentration of 100 mg/ml showed antimicrobial activity against
Staphylococcus aureus, Escherichia coli, and Klebsiella pneumoniae
with an inhibitory diameter of 16±0.20 mm, 16±0.25 mm, and
17±0.05 mm. Meanwhile, the methanol extract of Allium ascalonicum
Linn. at a concentration of 100 mg/ml did not show antimicrobial
activity against Pseudomonas aeruginosa and Candida albicans. Nhexane extract of Allium ascalonicum Linn. bulb at a concentration of
100 mg/ml did not show any antimicrobial activity against all tested
microbes.
The high resistor diameter that is resulted from the ethanol extract test
of the Allium cepa on the bacteria test with the concentration of 50%
is 11.75±0.22 mm to Staphylococcus epidermidis, 16.03±0.23 mm to
Staphylococcus aureus, 9.42±0.58 mm to Salmonella thyphi, and
7.77±0.25 mm to Escherichia coli. The high resistor diameter that is
resulted from the ethanol extract test from the Allium cepa to the fungi
test is 18.53±0.38 mm to Trichopython mentagrophytes.

Ref
10

The ethanol extract of the Allium sativum and Allium cepa bulb
showed the greatest antimicrobial activity at a concentration of 50
mg/ml against the Proteus mirabilis with an inhibition zone diameter
of 27.0±0.0 mm and 25.5±0.20 mm. While the ethanol extract of
Allium sativum and Allium cepa bulb can inhibit the growth of
Candida albicans with an inhibition zone diameter of 21.5±0.25 mm
and 17.0±0.0 mm.
The chloroform fraction of Allium cepa bulb has the biggest
antimicrobial activity by shaping the largest diameter of the obstacles
zone on the concentration 2 mg/disc as much as 82% to Bacillus
subtilis (the gram-positive bacteria), 91% to Escherichia coli (the
gram-negative bacteria), and 95% to Candida albicans.
The antimicrobial activity of Allium cepa bulb fraction against
Bacillus subtilis, Erwinia carotovora, and Salmonella typhi showed
that the largest inhibition zone diameter was in the chloroform
fraction at a concentration of 2 mg/disc by 41%, 72%, and 39%. The
antimicrobial activity of Allium cepa bulb fraction against Candida
albicans, Escherichia coli, Pseudomonas aeruginosa, and
Staphylococcus aureus showed the largest inhibition zone diameter in
ethyl acetate fraction at 2 mg/disc concentration of 58%, 61%, 53%,
and 60%.
The methanol fraction of the outer layers (skin) of Allium cepa bulb
extract at a concentration of 150 mg/ml was more sensitive to
Staphylococcus aureus, Escherichia coli, and Candida albicans with
the formation of the highest inhibition zone diameters, respectively,
12 mm, 11 mm, and 10.5 mm.
The largest diameter of inhibition zone produced by essential oil of
fresh green stalk, mature bulbs, and fresh bulb of Allium cepa against
bacteria Bacillus subtilis were 10.1 mm, 12.7 mm, and 12.6 mm,
respectively. Meanwhile, the largest diameter of the inhibition zone
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8

Allium cepa

The efficacy test of essential oil
Allium cepa against food spoilage
and
food-borne
pathogenic
microorganisms.

Agar plate
diffusion

9

Allium cepa,
Allium
sativum, and
Allium
porrum.

Evaluate antimicrobial effect
ethanolic and aqueous extract and
essential oil Allium cepa, Allium
sativum, and Allium porrum.

Agar disc
diffusion

10

Allium
chinense

Determine
the
antimicrobial
activity of the Allium chinese G.
Don.
bulb
extract
against
Escherichia coli, Salmonella typhi,
Staphylococcus aureus, Bacillus
subtilis, and Candida albicans.

Agar
diffusion

11

Allium
roseum var.
Odoratissim
um

To study the antibacterial and
antifungal properties of the
polyphenolic extract of a Allium
roseum var. Odoratissimum.

Disc
diffusion

12

Allium
sativum

Determine the potential of Allium
sativum (L.) juice to inhibit the
growth of the microbes Candida

Agar
diffusion

that was produced by essential oil of fresh green stalk, mature bulbs,
and fresh bulb of Allium cepa against Aspergillus niger, were namely
11 mm, 13.6 mm, and 13.3 mm, respectively.
The essential oil Allium cepa has antimicrobial activity against the
tested bacteria at a concentration of 15 mg/disk with an inhibition
zone diameter of 13.4±0.9 mm against Escherichia coli and 19.3±1.2
mm against Bacillus subtilis. While the antimicrobial activity of
Allium cepa essential oil against the tested fungi at a concentration
was of 15 mg/disk with an inhibition zone diameter of 15.1±0.8 mm
against Candida tropicalis.
The essential oil of Allium cepa bulb was found to have the greatest
antimicrobial activity at a concentration of 60 mg/ml against the tested
bacteria, namely Salmonella typhimurium, Aspergillus ochraceus, and
Fusarium oxysporum with an inhibition zone diameter of 18 mm, 13
mm, and 13 mm. The ethanol extract of Allium cepa bulb had the
greatest antimicrobial activity at a concentration of 60 mg/ml against
the tested bacteria, namely Salmonella typhimurium and Fusarium
oxysporum with an inhibition zone diameter of 15 mm and 12 mm.
The aqueous extract of Allium cepa bulb had the greatest antimicrobial
activity at a concentration of 60 mg/ml against the tested bacteria
Salmonella typhimurium and Fusarium oxysporum with an inhibition
zone diameter of 2 mm and 10 mm.
The essential oil of Allium sativum bulb was found to have the highest
antimicrobial activity at a concentration of 60 mg/ml against the tested
bacteria, namely Staphylococcus aureus and Fusarium oxysporum
with an inhibition zone diameter of 19 mm and 15 mm, on the ethanol
extract with an inhibition zone diameter 13 mm and 11 mm and on the
aqueous extract with an inhibition zone diameter 9 mm and 10 mm.
The antimicrobial activity of Allium porrum bulb essential oil to
Staphylococcus aureus dan Fusarium oxysporum showed that the
largest diameter of the obstacles zone on the concentration 60 mg/ml
as much as 22 mm and 15 mm. The antimicrobial activity of ethanol
extract of Allium porrum bulb to Staphylococcus aureus, Aspergillus
niger, and Fusarium oxysporum showed the largest diameter of the
obstacles zone on the concentration 60 mg/ml as much as 15 mm, 12
mm, and 12 mm. the activity antimicrobial of aqueous extract of
Allium porrum bulb to Staphylococcus aureus, Aspergillus niger,
Aspergillus ochraceus, and Fusarium oxysporum stated that the
largest diameter of the obstacles zone on the concentration 60 mg/ml
as much as 12 mm, 10 mm, 10mm and 10 mm.
The antimicrobial activity of Allium chinense bulb extract against
Gram-negative bacteria, namely Escherichia coli, showed that the
largest inhibition zone diameter was in the ethanol extract 96%,
ethanol 70%, ethyl acetate, N-hexane, and aqueous at a concentration
of 500 mg/ml of 7.07±0.33 mm, 8.20±0.99 mm, 10.84±0 mm,
10.38±0.56 mm, and 6.41±0.41 mm. The antimicrobial activity of the
Allium chinense bulb extract against Gram-negative bacteria, namely
Bacillus subtilis, showed that the largest inhibition zone diameter was
in ethanol extract 96%, ethanol 70%, ethyl acetate, N-hexane, and
aqueous at a concentration of 500 mg/ml of 8.58±0.27 mm,
10.42±0.15 mm, 13.55±0.17 mm, 12.32±0.41 mm, and 9.30±1.01
mm. While the antimicrobial activity of Allium chinense bulb extract
against Candida albicans showed that the largest inhibition zone
diameter was in ethanol extract 96%, ethanol 70%, ethyl acetate, Nhexane, and aqueous at a concentration of 500 mg/ml of 17.60±0 mm,
13.51±0.32 mm, 18.32±0.66 mm, 18.02±0.64 mm, and 14.32±0.55
mm.
Phenolic extract of the Allium roseum var. Odoratissimum (Desf.)
stem has the greatest antimicrobial activity at a concentration of 50
mg/ml with an inhibition zone diameter of 13.67±1.15 mm against V.
cholerae ATCC 9459, 13.67±0.58 mm against S. epidermidis ATCC
12228, and 14.33±0.58 against C. parapsilosis ATCC 22019. The
phenolic extract of the Allium roseum var. Odoratissimum (Desf.)
flower has the greatest antimicrobial activity at a concentration of 50
mg/ml with an inhibition zone diameter of 15±0 mm against P.
aeruginosa ATCC 27853, 13.67±0.58 mm against Salmonella
anatum, 13.67±0.58 mm against A. viridans, and 14.33 ± 0.58 mm
against C. glabrata ATCC 90030. The phenolic extract of the Allium
roseum var. Odoratissimum (Desf.) leaves has the greatest
antimicrobial activity at a concentration of 50 mg/ml with an
inhibition zone diameter of 15.33±0.58 mm against P. aeruginosa
ATCC 27853, 14.67±0.58 mm against A. viridans, and 14 ± 0 mm
against C. parapsilosis ATCC 22019. While the phenolic extract of
the Allium roseum var. Odoratissimum (Desf.) bulb has the greatest
antimicrobial activity at a concentration of 50 mg/ml with an
inhibition zone diameter of 16.67±0.58 mm against V. alginolyticus
ATCC 33787, 14.33±0.58 mm against Staphylococcus aureus ATCC
6816, and 14.67±0.58 mm against C. glabrata ATCC 90030.
The juice of the Allium sativum bulb can inhibit the growth of the
Candida albicans, Streptococcus mutans, and Propionibacterium
acnes microbes characterized by the formation of the largest diameter
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albicans, Streptococcus mutans,
and Propionibacterium acnes.
Evaluated
the
antimicrobial
activity of Allium sativum L.

13

Allium
sativum

Agar
diffusion

14

Allium
sativum

Evaluate
the
antimicrobial
activities of bulb extract of Allium
sativum

Agar disc
diffusion

15

Allium
sativum

Determine
the
antimicrobial
activity of Allium sativum L.
extract against Bacillus subtilis and
Aspergillus niger.

Agar well
diffusion

16

Allium
sativum

Determine
the
antimicrobial
activity of Allium sativum.

Agar well
diffusion

17

Allium
staticiforme
and Allium
subhirsutum

Determine the antibacterial and
antifungal activity of Allium
staticiforme
and
Allium
subhirsutum

Disc
diffusion

18

Allium
tuberosu
m

Determine the phytochemical and
antimicrobial screening of Allium
tuberosum

Agar well
diffusion

19

Allium
tuncelian
um

To investigate the antimicrobial
activity of Allium tuncelianum

Disc
diffusion

inhibition at 100% concentrations, respectively 33.66 mm, 37 mm,
and 37 mm.
The methanol extract of Allium sativum bulb showed antimicrobial
activity at a minimum inhibitory concentration of 3.125 mg/ml against
Candida parapsilosis with an inhibition zone diameter of 11 mm,
Candida tropicalis at a minimum inhibitory concentration of 6.25
mg/ml with an inhibition zone diameter of 11 mm, Candida albicans
at an inhibitory concentration minimum 12.5 mg/ml with an inhibition
zone diameter of 14 mm, Bacillus subtilis at a minimum inhibitory
concentration of 25 mg/ml with an inhibition zone diameter of 10 mm,
Salmonella paratyphi at a minimum inhibitory concentration of 50
mg/ml with an inhibition zone diameter of 10 mm, and Klebsiella
pneumonia at minimum inhibitory concentration of 100 mg/ml with
an inhibition zone diameter of 25 mm.
The diameter of the inhibition zone produced by the methanol extract
of the Allium sativum bulb against Bacillus subtilis was 16 mm with
a minimum inhibitory concentration of 100 μg/ml and Escherichia
coli was 14 mm with a minimum inhibitory concentration of 150
μg/ml. The methanol extract of Allium sativum bulb did not show any
antimicrobial activity against Candida albicans. In the aqueous
extract of Allium sativum bulbs, the formation of inhibition zone
diameters against Bacillus subtilis and Klebsiella pneumonia was 20
mm and 17 mm with a minimum inhibitory concentration of 100
μg/ml. While the aqueous extract of the Allium sativum bulb formed
an inhibition zone diameter against Candida albicans of 12 mm with
a minimum inhibitory concentration of 150 μg/ml.
The antimicrobial activity of the ethyl acetate extract of Allium
sativum leaves produced the largest diameter of inhibition zone at a
concentration of 100 µl against Bacillus subtilis and Aspergillus niger
by 8 mm. Meanwhile, the antimicrobial activity of the ethyl acetate
bulb extract of Allium sativum produced the largest diameter of
inhibition zone at a concentration of 100 μl against Bacillus subtilis
and Aspergillus niger by 12 mm.
Antimicrobial activity of essential oil of Allium sativum against
Staphylococcus aureus ATCC 25923, isolates Staphylococcus
aureus, Salmonella typhi, Escherichia coli ATCC 25922, and
Candida albicans isolates showed that the largest inhibition zone
diameter at a concentration of 525.5 mg/ml were 9 mm, 20 mm, 8
mm, 9 mm, and 7 mm. The essential oil of Allium sativum showed
antimicrobial activity against Escherichia coli isolates and Candida
albicans isolates with the largest inhibition zone diameter at
concentrations of 262.75 mg/ml of 12 mm and 8 mm. The
antimicrobial activity of Allium sativum essential oil against
Pseudomonas aeruginosa showed that the largest inhibition zone
diameter was at a concentration of 525.5 mg/ml, 262.75 mg/ml, and
131.36 mg/ml by 30 mm. While the antimicrobial activity of Allium
sativum essential oil against Candida albicans ATCC 90028 showed
that the largest inhibition zone diameter was at a concentration of
525.5 mg/ml, 262.75 mg/ml, 131.36 mg/ml, 65.69 mg/ml, 32.84
mg/ml, and 16.42 mg/ml by 30 mm.
The methanol extract of Allium staticiforme bulb has the highly
antimicrobial activity on a concentration 6400 μg/disc with the
inhibitory zone diameter that is 9.7±1.1 mm to Salmonella
typhimurium, 8.5±0.4 mm to Enterococcus typhimurium, and 28.2±1.5
mm to Candida albicans. The methanol extract of Allium staticiforme
flower has the highest antimicrobial activity on the concentration 6400
μg/disc with the inhibitory zone diameter that is 12.4±2.2 mm to
Escherichia coli, 11.5±0.6 mm to Staphylococcus epidermidis, and
24.1±1.2 mm to Candida albicans.
Methanol extract of bulbs, flowers and leaves of Allium subhirsutum
has the highest antimicrobial activity at a concentration of 6400
μg/disc against Staphylococcus epidermidis with inhibition zone
diameter of 13.1±0.2 mm, 13.1±0.2 mm, and 9.2±0.7 mm. The
antimicrobial activity of the methanol extract of bulbs, flowers and
leaves of Allium subhirsutum against Salmonella typhimurium had the
highest inhibition zone diameter at a concentration of 6400 μg/disc of
9.9±1.5 mm, 9.9±1.5 mm, and 9.3±0.3 mm. Meanwhile, the
antimicrobial activity of the methanol extract of bulbs, flowers and
leaves of Allium subhirsutum against Candida albicans resulted in
inhibition zone diameter at a concentration of 6400 μg/disc of
13.8±1.2 mm, 20.5±1.2 mm, and 8.6±0.7 mm.
The ethanol extract of Allium tuberosum leaf could obstruct the
growth of test bacteria with formed the highest inhibitory zone on the
concentration 100μl that is 23 mm to Bacillus subtilis and 15 mm to
Pseudomonas aeruginosa. The ethanol extract of Allium tuberosum
leaf could obstruct the growth of test fungi with formed the highest
inhibitory zone on the concentration of 40 μl that is 14 mm to
Fusarium verticillioides.
Ethanol extract of the bulbs of Allium tuncelianum treated samples cut
had antimicrobial activity at a concentration of 656.25 g with a
diameter of inhibition zone of 14 mm against Bacillus subtilis, 12 mm
against Enterococcus faecium, 8 mm against Klebsiella pneumonia, 7
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20

Allium
wallichii

Determine
the
chemical
composition of Allium wallichii
Kunth. and antimicrobial activity

Agar well
diffusion

Antimicrobial
Allium ascalonicum
The methanol extract of Allium ascalonicum Linn. bulb at a
concentration of 100 mg/ml showed antimicrobial activity
against Staphylococcus aureus, Escherichia coli, and Klebsiella
pneumoniae with an inhibitory diameter of 16±0.20 mm,
16±0.25 mm, and 17±0.05 mm. Meanwhile, the methanol extract
of Allium ascalonicum Linn. at a concentration of 100 mg/ml did
not show antimicrobial activity against Pseudomonas
aeruginosa and Candida albicans. N-hexane extract of Allium
ascalonicum Linn. bulb at a concentration of 100 mg/ml did not
show any antimicrobial activity against all tested microbes 10.
Allium cepa
The antimicrobial activity of the ethanol extract of Allium cepa
peels against Staphylococcus epidermidis, Staphylococcus
aureus, Salmonella thyphi, Escherichia coli, and Trichophyton
mentagrophytes showed the highest inhibition zone diameter at
concentrations of 50% w/v were 11.75±0.22 mm, 16.03±0.23
mm, 9.42±0.58 mm, 7.77±0.25 mm, and 18.53±0.38 mm,
respectively. The ethanol extract of Allium cepa peels is more
sensitive to Gram positive bacteria because the inhibition zone
produced in Gram positive bacteria is larger than that of Gram
negative bacteria11. The ethanol extract of Allium cepa bulbs
showed antimicrobial activity at a concentration of 50 mg/ml
with an inhibitory diameter of 22.5±0.20 mm against Proteus
mirabilis, 19.0±0.0 mm against Escherichia coli, 19.5±0.0 mm
against Salmonella typhi, 16.5±0.25 mm against Pseudomonas
aeruginosa, and 17±0.0 mm against Candida albicans. This
showed that Allium cepa has the greatest antimicrobial activity
against Proteus mirabilis 12.
The antimicrobial activity of Allium cepa bulb fraction against
Candida albicans, Bacillus subtilis, Erwinia carotovora,
Klebsiella pneumonia, Escherichia coli, and Salmonella typhi
showed that the diameter of the zone of inhibition was the largest
in chloroform fraction at a concentration of 2 mg/disc of 95%,
82%, 90%, 62%, 91%, and 39%. The antimicrobial activity of
Allium cepa bulb fraction against Pseudomonas aeruginosa
showed the largest inhibition zone diameter in the ethyl acetate
fraction at a concentration of 2 mg/disc by 53%. While the

mm to Salmonella enteritidis, 7 mm against Salmonella typhimurium,
and 18 mm against Candida albicans. The ethanol extract of Allium
tuncelianum bulbs with frozen sample treatment has antimicrobial
activity at a concentration of 656.25 μg with an inhibition zone
diameter of 12 mm against Bacillus subtilis, 9 mm against
Enterococcus faecium, 7 mm against Klebsiella pneumonia, 7 mm
against Salmonella typhimurium, 7 mm against Staphylococcus
aureus, and 13 mm against Candida albicans. While the ethanol
extract of Allium tuncelianum bulbs with sliced sample treatment had
antimicrobial activity at a concentration of 656.25 μg with an
inhibition zone diameter of 7 mm against Enterobacter aerogenes, 7
mm against Klebsiella pneumonia, 7 mm against Salmonella
enteritidis, 7 mm against Salmonella typhimurium, and 10 mm against
Candida albicans.
Aqueous extract of the Allium wallichii Kunth. bulb showed the
greatest antimicrobial activity at a concentration of 7 mg/ml with an
inhibition zone diameter of 25 mm against Escherichia coli, 26 mm
against Bacillus pumilus, and 27 mm against Candida albicans. The
highest antimicrobial activity of the methanol extract of Allium
wallichii Kunth. Bulb was at concentration 7 mg/ml against the tested
bacteria, namely Staphylococcus aureus, Pseudomonas aeruginosa,
and Escherichia coli with an inhibition zone diameter of 13 mm.
Meanwhile, the tested fungus was Candida albicans with an
inhibition zone diameter of 12 mm. In the ethanol extract of Allium
wallichii Kunth. bulb showed the greatest antimicrobial activity at a
concentration of 7 mg/ml with an inhibition zone diameter of 15 mm
against Pseudomonas aeruginosa, 15 mm against Bacillus pumilus,
and 13 mm against Candida albicans.

28

antimicrobial activity of the petroleum ether of Allium cepa
bulbs fraction against Staphylococcus aureus showed the largest
inhibition zone diameter at a concentration of 2 mg/disc by 77%.
Thus, the antimicrobial activity of Allium cepa bulbs was
greatest as shown in the chloroform fraction against Bacillus
subtilis (Gram positive bacteria), Escherichia coli (Gram
negative bacteria), and Candida albicans (fungi) 13.
Another study showed that the antimicrobial activity of Allium
cepa bulb fraction against Bacillus subtilis, Erwinia carotovora,
and Salmonella typhi showed that the largest inhibition zone
diameter was in the chloroform fraction at a concentration of 2
mg/disc by 41%, 72%, and 39%. The antimicrobial activity of
Allium cepa bulb fraction against Candida albicans, Escherichia
coli, Pseudomonas aeruginosa, and Staphylococcus aureus
showed the largest inhibition zone diameter in ethyl acetate
fraction at 2 mg/disc concentration of 58%, 61%, 53%, and 60%.
While the antimicrobial activity of chloroform and butanol of
Allium cepa bulbs fraction against Klebsiella pneumoniae
showed the largest inhibition zone diameter at a concentration of
2 mg/disc by 40% 14. The methanol fraction of the peels of
Allium cepa L. at a concentration of 150 mg/ml was more
sensitive to Staphylococcus aureus, Escherichia coli, and
Candida albicans with the formation of the highest inhibition
zone diameters, respectively, 12 mm, 11 mm, and 10.5 mm 15.
The essential oil of fresh green stalk, mature bulbs, and fresh
bulb from Allium cepa have antimicrobial activity against
Staphylococcus aureus, Bacillus subtilis, Escherichia coli,
Salmonella typhimurium, Enterobacter aerogenes, Aspergillus
niger, Aspergillus oryzae, Fusarium oxysporium, Asperigillus
ficuum, and Penicillus. The largest diameter of inhibition zone
produced by essential oil of fresh green stalk, mature bulbs, and
fresh bulb of Allium cepa against bacteria Bacillus subtilis were
10.1 mm, 12.7 mm, and 12.6 mm, respectively. Meanwhile, the
largest diameter of the inhibition zone that was produced
byessential oil of fresh green stalk, mature bulbs, and fresh bulb
of Allium cepa against Aspergillus niger, were namely 11 mm,
13.6 mm, and 13.3 mm, respectively 16. Other studies have
shown that the essential oil Allium cepa has antimicrobial
activity against the tested bacteria at a concentration of 15
mg/disk with an inhibition zone diameter of 13.4±0.9 mm

21

Fadhilah Arifa et al. Int. Res. J. Pharm. 2020, 11 (12)
against Escherichia coli, 17.4±1.1 mm against Staphylococcus
aureus, and 19.3±1.2 mm against Bacillus subtilis. While the
antimicrobial activity of Allium cepa essential oil against the
tested fungi at a concentration was of 15 mg/disk with an
inhibition zone diameter of 4.1±0.3 mm against Aspergillus
niger, 11.4±0.8 mm against Rhodotorula glutinis, 12.7±0.4 mm
against Aspergillus terreus, 12.9±0.7 mm against
Saccharomyces cerevisiae, 13.2±0.7 mm against Monascus
purpureus, and 15.1±0.8 mm against Candida tropicalis. Thus,
the essential oil of Allium cepa has the greatest antimicrobial
activity at a concentration of 15 mg/disk against Escherichia coli
(Gram negative bacteria), Bacillus subtilis (Gram positive
bacteria), and Candida tropicalis (fungus) 17.
The testing of antimicrobial activity of essential oils, ethanol
extracts, and aqueous extracts of bulbs Allium cepa against
several microbes with concentrations of 20 mg/ml, 40 mg/ml,
and 60 mg/ml. The essential oil of Allium cepa bulb was found
to have the greatest antimicrobial activity at a concentration of
60 mg/ml against the tested bacteria, namely Salmonella
typhimurium with an inhibition zone diameter of 18 mm and
against the tested fungi, namely Aspergillus ochraceus and
Fusarium oxysporum with an inhibition zone diameter of 13
mm. The ethanol extract of Allium cepa bulb had the greatest
antimicrobial activity at a concentration of 60 mg/ml against the
tested bacteria, namely Salmonella typhimurium with an
inhibition zone diameter of 15 mm and for the tested fungus,
namely Fusarium oxysporum with an inhibition zone diameter
of 12 mm. While the aqueous extract of Allium cepa bulb had
the greatest antimicrobial activity at a concentration of 60 mg/ml
against the tested bacteria Salmonella typhimurium with an
inhibition zone diameter of 12 mm and for the tested fungus
Fusarium oxysporum with an inhibition zone diameter of 10 mm
18.

bulbs against Staphylococcus aureus, Aspergillus niger, and
Fusarium oxysporum showed that the largest inhibition zone
diameter was at a concentration of 60 mg/ml of 15 mm, 12 mm,
and 12 mm. While the antimicrobial activity of the aqueous
extract of bulbs Allium porrum against Staphylococcus aureus,
Aspergillus niger, Aspergillus ochraceus, and Fusarium
oxysporum showed that the largest inhibition zone diameter was
at a concentration of 60 mg/ml of 12 mm, 10 mm, 10 mm, and
10 mm 18.
Allium roseum
Phenolic extract of the Allium roseum var. Odoratissimum
(Desf.) stem has the greatest antimicrobial activity at a
concentration of 50 mg/ml with an inhibition zone diameter of
13.67±1.15 mm against V. cholerae ATCC 9459, 13.67±0.58
mm against S. epidermidis ATCC 12228, and 14.33±0.58
against C. parapsilosis ATCC 22019. The phenolic extract of the
Allium roseum var. Odoratissimum (Desf.) flower has the
greatest antimicrobial activity at a concentration of 50 mg/ml
with an inhibition zone diameter of 15±0 mm against P.
aeruginosa ATCC 27853, 13.67±0.58 mm against Salmonella
anatum, 13.67±0.58 mm against A. viridans, and 14.33 ± 0.58
mm against C. glabrata ATCC 90030. The phenolic extract of
the Allium roseum var. Odoratissimum (Desf.) leaves has the
greatest antimicrobial activity at a concentration of 50 mg/ml
with an inhibition zone diameter of 15.33±0.58 mm against P.
aeruginosa ATCC 27853, 14.67±0.58 mm against A. viridans,
and 14 ± 0 mm against C. parapsilosis ATCC 22019. While the
phenolic extract of the Allium roseum var. Odoratissimum
(Desf.) bulb has the greatest antimicrobial activity at a
concentration of 50 mg/ml with an inhibition zone diameter of
16.67±0.58 mm against V. alginolyticus ATCC 33787,
14.33±0.58 mm against Staphylococcus aureus ATCC 6816, and
14.67±0.58 mm against C. glabrata ATCC 90030 20.
Allium sativum

Allium chinense
The antimicrobial activity of Allium chinense bulb extract
against Gram-negative bacteria, namely Escherichia coli,
showed that the largest inhibition zone diameter was in the
ethanol extract 96%, ethanol 70%, ethyl acetate, N-hexane, and
aqueous at a concentration of 500 mg/ml of 7.07±0.33 mm,
8.20±0.99 mm, 10.84±0 mm, 10.38±0.56 mm, and 6.41±0.41
mm. The antimicrobial activity of the Allium chinense bulb
extract against Gram-negative bacteria, namely Bacillus subtilis,
showed that the largest inhibition zone diameter was in ethanol
extract 96%, ethanol 70%, ethyl acetate, N-hexane, and aqueous
at a concentration of 500 mg/ml of 8.58±0.27 mm, 10.42±0.15
mm, 13.55±0.17 mm, 12.32±0.41 mm, and 9.30±1.01 mm.
While the antimicrobial activity of Allium chinense bulb extract
against Candida albicans showed that the largest inhibition zone
diameter was in ethanol extract 96%, ethanol 70%, ethyl acetate,
N-hexane, and aqueous at a concentration of 500 mg/ml of
17.60±0 mm, 13.51±0.32 mm, 18.32±0.66 mm, 18.02±0.64 mm,
and 14.32±0.55 mm 19.
Allium porrum
Testing the antimicrobial activity of essential oils, ethanol
extracts, and aqueous extracts of Allium porrum bulbs against
several microbes with concentrations of 20 mg/ml, 40 mg/ml,
and 60 mg/ml. The antimicrobial activity of Allium porrum
essential oil against Staphylococcus aureus and Fusarium
oxysporum showed that the largest inhibition zone diameter was
at a concentration of 60 mg/ml of 22 mm and 15 mm. The
antimicrobial activity of the ethanol extract of Allium porrum

The juice of the Allium sativum bulb can inhibit the growth of
the Candida albicans, Streptococcus mutans, and
Propionibacterium acnes microbes characterized by the
formation of the largest diameter inhibition at 100%
concentrations, respectively 33.66 mm, 37 mm, and 37 mm 4.
The ethanol extract of Allium sativum bulb showed antimicrobial
activity at a concentration of 50 mg/ml with an inhibitory
diameter of 27.0±0.0 mm against Proteus mirabilis, 23.0±0.0
mm against Escherichia coli, 21.0±0.20 mm against Salmonella
typhi, 19.5±0.0 mm against Pseudomonas aeruginosa, and
21.5±0.25 mm against Candida albicans. This showed that the
ethanol extract of Allium sativum bulb has the greatest
antimicrobial activity against Proteus mirabilis 12.
The methanol extract of Allium sativum bulb showed
antimicrobial activity at a minimum inhibitory concentration of
3.125 mg/ml against Candida parapsilosis with an inhibition
zone diameter of 11 mm, Candida tropicalis at a minimum
inhibitory concentration of 6.25 mg/ml with an inhibition zone
diameter of 11 mm, Candida albicans at an inhibitory
concentration minimum 12.5 mg/ml with an inhibition zone
diameter of 14 mm, Bacillus subtilis at a minimum inhibitory
concentration of 25 mg/ml with an inhibition zone diameter of
10 mm, Salmonella paratyphi at a minimum inhibitory
concentration of 50 mg/ml with an inhibition zone diameter of
10 mm, and Klebsiella pneumonia at minimum inhibitory
concentration of 100 mg/ml with an inhibition zone diameter of
25 mm. Based on the value of the minimum inhibitory
concentration (MIC) obtained, it can be seen that the tested
microbe that was most sensitive to the methanol extract of
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Allium sativum bulb is Candida Parapsilosis. Meanwhile,
Klebsiella Pneumonia was the microbe with the lowest
sensitivity to the methanol extract of Allium sativum bulb 21.
Another study showed that the diameter of the inhibition zone
produced by the methanol extract of the Allium sativum bulb
against Bacillus subtilis was 16 mm with a minimum inhibitory
concentration of 100 μg/ml. The diameter of the inhibition zone
produced by the methanol extract of Allium sativum bulb against
Escherichia coli and Klebsiella pneumonia was 14 mm and 12
mm with a minimum inhibitory concentration of 150 μg/ml.
Meanwhile, the methanol extract of Allium sativum bulb did not
show any antimicrobial activity against Candida albicans. In the
aqueous extract of Allium sativum bulbs, the formation of
inhibition zone diameters against Bacillus subtilis, Klebsiella
pneumonia, Escherichia coli, and Staphylococcus aureus was 20
mm, 17 mm, 16 mm, and 14 mm with a minimum inhibitory
concentration of 100 μg/ml. While the aqueous extract of the
Allium sativum bulb formed an inhibition zone diameter against
Candida albicans of 12 mm with a minimum inhibitory
concentration of 150 μg/ml 22.
Leaf and bulb extracts of Allium sativum with various solvents
(ethanol, methanol, ethyl acetate, chloroform, hexane,
petroleum, and ether) showed antimicrobial activity with the
inhibition zone produced in leaf extract of Allium sativum
around 1-12 mm and in bulb extracts of Allium sativum around
1-8 mm. The antimicrobial activity of the ethyl acetate extract of
Allium sativum leaves produced the largest diameter of
inhibition zone at a concentration of 100 µl against Bacillus
subtilis and Aspergillus niger by 8 mm. Meanwhile, the
antimicrobial activity of the ethyl acetate bulb extract of Allium
sativum produced the largest diameter of inhibition zone at a
concentration of 100 μl against Bacillus subtilis and Aspergillus
niger by 12 mm 23.
Testing the antimicrobial activity of essential oils, ethanol
extracts, and aqueous extracts of Allium sativum bulbs against
several test microbes with concentrations of 20 mg/ml, 40
mg/ml, and 60 mg/ml. The essential oil of Allium sativum bulb
was found to have the highest antimicrobial activity at a
concentration of 60 mg/ml against the tested bacteria, namely
Staphylococcus aureus, with an inhibition zone diameter of 19
mm and against the tested fungus, namely Fusarium oxysporum,
with an inhibition zone diameter of 15 mm. The ethanol extract
of Allium sativum bulb had the highest antimicrobial activity at
a concentration of 60 mg/ml against the tested bacteria, namely
Staphylococcus aureus with an inhibition zone diameter of 13
mm and against the tested fungus, namely Fusarium oxysporum,
with an inhibition zone diameter of 11 mm. While the aqueous
extract of Allium sativum bulb had the highest antimicrobial
activity at a concentration of 60 mg/ml against the tested
bacteria, namely Staphylococcus aureus with an inhibition zone
diameter of 9 mm and against the tested fungus, namely
Fusarium oxysporum, with an inhibition zone diameter of 10
mm 18.
Antimicrobial activity of essential oil of Allium sativum against
Staphylococcus aureus ATCC 25923, isolates Staphylococcus
aureus, Salmonella typhi, Escherichia coli ATCC 25922, and
Candida albicans isolates showed that the largest inhibition zone
diameter at a concentration of 525.5 mg/ml were 9 mm, 20 mm,
8 mm, 9 mm, and 7 mm. The essential oil of Allium sativum
showed antimicrobial activity against Escherichia coli isolates
and Candida albicans isolates with the largest inhibition zone
diameter at concentrations of 262.75 mg/ml of 12 mm and 8 mm.
The antimicrobial activity of Allium sativum essential oil against
Pseudomonas aeruginosa showed that the largest inhibition
zone diameter was at a concentration of 525.5 mg/ml, 262.75

mg/ml, and 131.36 mg/ml by 30 mm. While the antimicrobial
activity of Allium sativum essential oil against Candida albicans
ATCC 90028 showed that the largest inhibition zone diameter
was at a concentration of 525.5 mg/ml, 262.75 mg/ml, 131.36
mg/ml, 65.69 mg/ml, 32.84 mg/ml, and 16.42 mg/ml by 30 mm
24.
Allium staticiforme
Methanol extract of the Allium staticiforme bulbs had the highest
antimicrobial activities at the concentration of 6400 μg/disc
against Salmonella typhimurium with a diameter of inhibition
zone of 9.7±1.1 mm, Enterococcus typhimurium with diameter
inhibition zone of 8.5±0.4 mm, and Candida albicans with a
diameter of inhibition zone equal to 28.2±1.5 mm. The methanol
extract of Allium staticiforme flowers had the highest
antimicrobial activity at a concentration of 6400 μg/disc against
Escherichia coli with an inhibition zone diameter of 12.4±2.2
mm, Staphylococcus epidermidis with an inhibition zone
diameter of 11.5±0.6 mm, and Candida albicans with an
inhibition zone diameter of 24.1±1.2 mm. Meanwhile, the
methanol extract of Allium staticiforme leaves did not show any
antimicrobial activity 25.
Allium subhirsutum
Methanol extract of bulbs, flowers and leaves of Allium
subhirsutum has the highest antimicrobial activity at a
concentration of 6400 μg/disc against Staphylococcus
epidermidis with inhibition zone diameter of 13.1±0.2 mm,
13.1±0.2 mm, and 9.2±0.7 mm. The antimicrobial activity of the
methanol extract of bulbs, flowers and leaves of Allium
subhirsutum against Salmonella typhimurium had the highest
inhibition zone diameter at a concentration of 6400 μg/disc of
9.9±1.5 mm, 9.9±1.5 mm, and 9.3±0.3 mm. Meanwhile, the
antimicrobial activity of the methanol extract of bulbs, flowers
and leaves of Allium subhirsutum against Candida albicans
resulted in inhibition zone diameter at a concentration of 6400
μg/disc of 13.8±1.2 mm, 20.5±1.2 mm, and 8.6±0.7 mm 25.
Allium tuberosum
The ethanol extract of the leaves of Allium tuberosum can inhibit
the growth of the tested bacteria by forming the largest inhibition
zone diameter at a concentration of 100 μl, namely 23 mm
against Bacillus subtilis, 15 mm against Pseudomonas
aeruginosa, 14 mm against Staphylococcus aureus, and 13 mm
against Klebsiella pneumonia. The antimicrobial activity of the
ethanol extract of Allium tuberosum leaves with the greatest
inhibition zone was found at a concentration of 40 μl. The
diameter of the inhibition zone formed was 14 mm against
Fusarium verticillioides, 13 mm against Sclerotium rolfsii, and
9 mm against Aspergillus flavus. This showed that the ethanol
extract of Allium tuberosum leaves has the greatest antimicrobial
activity against Bacillus subtilis (Gram positive bacteria),
Pseudomonas aeruginosa (Gram negative bacteria), and
Fusarium verticillioides (fungi). The minimum inhibitory
concentration of ethanol extract Allium tuberosum leaves that
can inhibit the growth of Bacillus subtilis was 0.5 μg/ml,
Staphylococcus aureus and Pseudomonas aeruginosa was 1
μg/ml, and Klebsiella pneumonia was 2 μg/ml 26.
Allium tuncelianum
Ethanol extract of the bulbs of Allium tuncelianum treated
samples cut had antimicrobial activity at a concentration of
656.25 g with a diameter of inhibition zone of 14 mm against
Bacillus subtilis, 12 mm against Enterococcus faecium, 8 mm
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against Klebsiella pneumonia, 7 mm to Salmonella enteritidis, 7
mm against Salmonella typhimurium, and 18 mm against
Candida albicans. The ethanol extract of Allium tuncelianum
bulbs with frozen sample treatment has antimicrobial activity at
a concentration of 656.25 μg with an inhibition zone diameter of
12 mm against Bacillus subtilis, 9 mm against Enterococcus
faecium, 7 mm against Klebsiella pneumonia, 7 mm against
Salmonella typhimurium, 7 mm against Staphylococcus aureus,
and 13 mm against Candida albicans. While the ethanol extract
of Allium tuncelianum bulbs with sliced sample treatment had
antimicrobial activity at a concentration of 656.25 μg with an
inhibition zone diameter of 7 mm against Enterobacter
aerogenes, 7 mm against Klebsiella pneumonia, 7 mm against
Salmonella enteritidis, 7 mm against Salmonella typhimurium,
and 10 mm against Candida albicans 27.

steroid and alkaloid compounds. The ethyl acetate extract of
Allium sativum bulbs was positive for containing steroids,
triterpenes, and carbohydrates. Meanwhile, the methanol extract
of Allium sativum bulb was positive for containing steroids,
triterpenes, saponins, alkaloids, carbohydrates, and glycosides 22.
Phytochemical screening of Allium tuberosum leaves showed the
presence of petroleum ether, chloroform, methanol, and water
compounds, carried out using petroleum ether, chloroform,
methanol, and water solvents 26. Phytochemical test results on the
extract Allium wallichii Kunth. showed the presence of various
secondary metabolites such as alkaloids, amino acids, flavonoids,
saponins, phenolic compounds, glycosides which give promising
effects on the antimicrobial activity against the pathogenic
organisms tested 28.
CONCLUSION

Allium wallichii
Aqueous extract of the Allium wallichii Kunth. bulb showed the
greatest antimicrobial activity at a concentration of 7 mg/ml with
an inhibition zone diameter of 25 mm against Escherichia coli,
26 mm against Bacillus pumilus, and 27 mm against Candida
albicans. The highest antimicrobial activity of the methanol
extract of Allium wallichii Kunth. Bulb was at concentration 7
mg/ml against the tested bacteria, namely Staphylococcus
aureus, Pseudomonas aeruginosa, and Escherichia coli with an
inhibition zone diameter of 13 mm. Meanwhile, the tested
fungus was Candida albicans with an inhibition zone diameter
of 12 mm. In the ethanol extract of Allium wallichii Kunth. bulb
showed the greatest antimicrobial activity at a concentration of
7 mg/ml with an inhibition zone diameter of 15 mm against
Pseudomonas aeruginosa, 15 mm against Bacillus pumilus, and
13 mm against Candida albicans 28.

The bark, bulb, leaves, flowers, and stems of the genus Allium
such as Allium ascalonicum, Allium cepa, Allium chinense,
Allium porrum, Allium roseum, Allium sativum, Allium
staticiforme, Allium subhirsutum, Allium tuberosum, Allium
tuncelianum, and Allium wallichii showed antimicrobial activity.
The potential antimicrobial activity of each part of the plant
depends on the solvent used, the concentration and levels of
secondary metabolites contained therein. The higher the
concentration used, the more the inhibition zone is formed.
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