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ABSTRACT

Aim Candida albicans can cause two major types of infections:
superficial infections (such as oral or vaginal candidiasis) as well
as life-threatening systemic infections, and Aloe vera extract is
one of the potentially useful therapeutic options. The aim of this
study was to determine antifungal properties of Aloe vera ethanol
extract on vulvovaginal candidiasis caused by Candida albicans.

Methods Aloe vera ethanol extract was prepared by the macerati-
on method with 70% ethanol and dissolved in DMSO into multiple
concentrations (6.25%, 12.5%, 25%, and 50%). Candida albicans
was cultured in Sabouraud dextrose agar for 72 hours and disc
diffusion method was used to evaluate the inhibitory effect of each
concentration in comparison with fluconazole. Zones of inhibition
at 72 hours were measured and documented, then analysed to get
the mean inhibition zone (MIZ).

Results After 72 hours, all concentrations of Aloe vera etha-
nol extract showed inhibition effect against C. albicans with
mean inhibition zones of each concentration, 12.450+0.208 mm
(6.25%), 13.975+0.457 mm (12.5%), 15.650+0.420 mm (25%),
and 17.225+0.512 mm (50%), respectively. Fluconazole revealed
comparable antifungal effect with MIZ of 11.025+0.478 mm. One-
way ANOVA test showed a significant effect of Aloe vera ethanol
extract on inhibition zone of Candida albicans growth (p<0.005).

Conclusion Aloe vera ethanol extract possesses concentration de-
pendent activity against Candida albicans that is comparable with
standard antifungal agents.
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INTRODUCTION

Candida species is one of the commensal micro-
organisms in humans that can be found on the
skin, gastrointestinal, genitourinary tracts and in
the oral and conjunctival space (1). There are se-
veral Candida species, such as Candida (C.) al-
bicans, C. tropicalis, C. krusei, C. parapsilosis,
C. pseudotropicalis, and C. glabrata (1,2).

C. albicans is a polymorphic fungus that can
grow either as ovoid-shaped budding yeast, as
elongated ellipsoid cells with constrictions at
the septa (pseudohyphae) or as parallel-walled
true hyphae (3). C. albicans can cause two major
types of infections in humans: superficial infecti-
ons (such as oral or vaginal candidiasis) and life-
threatening systemic infections (4). It is estima-
ted that approximately 75% of all women suffer
at least once in their lifetime from vulvovaginal
candidiasis (VVC), and 40-50% experience at
least one additional episode of infection (5). A
small percentage of women (5-8%) suffer from
at least four recurrent VVC per year.

Predisposing factors for VVC include diabetes
mellitus, use of antibiotics, oral contraception,
pregnancy and hormone therapy (6). The clinical
signs of VVC are oedema and erythema of the
vulva and the vagina accompanied by an abnor-
mal vaginal discharge that may be watery, chee-
se-like, or minimal. The vaginal discharge typi-
cally resembles cottage cheese (7).

Recently, there has been an increasing challenge
for patients with refractory vulvovaginal candi-
diasis caused by azole-resistant Candida species.
Fluconazole resistant C. albicans is a growing
and perplexing problem following years of indis-
criminate drug prescription and unnecessary drug
exposure and for which there are few therapeutic
alternatives. Regrettably, although the azole class
of drugs has expanded, new classes of antifungal
drugs have not been newly registered, so limited
treatment options exist for patients with azole re-
sistant Candida vaginitis (8). Potential alternati-
ve therapies include the use of new active princi-
ples, as natural products, that have been active in
vitro. Among the natural products, plants contain
diverse components that are important sources of
biologically active molecules (1).

Many plants have been utilized for their medici-
nal properties worldwide. Aloe vera species has

been used in folk medicine for over 2000 years
and has remained an important component in
the traditional medicine of many countries. Aloe
vera belongs to the Liliaceae family. It is repor-
ted that Aloe vera contains over 75 nutrients and
200 active compounds including sugar, anthraqu-
inones, saponins, vitamins, enzymes, minerals,
lignin, salicylic acid and amino acids, and other
different potentially active compounds including
simple/complex polysaccharides, phenolic com-
pounds, and organic acids (9). Based on in vitro
and animal studies, which used total leaf extract,
Aloe vera exhibits anti-inflammatory, anti-arthri-
tic, antibacterial, and hypoglycemic properties
(10). Several studies have proven the antifungal
properties of Aloe vera extract on the inhibition
of Candida albicans growth (11). However, we
have not found any study in the usage of Aloe
vera on human vulvovaginal candidiasis.

The aim of this study was to determine the anti-
fungal properties of Aloe vera ethanol extract on
vulvovaginal candidiasis species including Can-
dida albicans.

MATERIAL AND METHODS

Study design and sample selection

This laboratory-controlled prospective study was
conducted at the Microbiology Faculty of Uni-
versitas Sumatera Utara in the period June to Oc-
tober 2018. Aloe vera extract was obtained from
Pharmacology Laboratory, Pharmacology Fa-
culty of Universitas Sumatera Utara. The inclu-
sion criteria were the number of 0.5 McFarland
standard, which consists of 1.5 x 10® colony/mL
of Candida albicans on Sabouraud dextrose Agar
(SDA). The exclusion criteria was the culture
contaminated with bacteria.

The protocol of this study was approved by the
Health Research Ethical Committee, Universitas
Sumatra Utara/H. Adam Malik General Hospital,
Medan, Indonesia.

Methods

Preparation of extract. Dried Aloe vera in the
powder form as much as 7 g, extracted by using
maceration method with 70% ethanol. The ma-
ceration process was carried out for 3 days with
occasional stirring. Maceration solution was then
filtered to obtain filtrate. Maceration filtrate was
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concentrated to obtain as much as 1.5 gr extract.
The result of the marinade extract was 21.42%
Aloe vera extract. This thick extract was left alo-
ne at room temperature until all the ethanol eva-
porated. Then the extract was stored in a sealed
bottle before the examination.

In vitro test. The tested fungal isolates were C.
albicans obtained from vulvovaginal candidiasis
patient at Microbiology Laboratory of Sumatera
Utara Universitas. The selected microorganism
was identified and confirmed by conventional
and biochemical test. Candida albicans strea-
ked on SDA plates using sterile swabs, previo-
usly suspended in sterile distilled water (for 15
minutes) and adjusted to 1x10° colony forming
units (CFU/mL) (0.5 McFarland standard) using
a nephelometer.

Antifungal activity of Aloe vera extracts was
evaluated using disc diffusion method. The
inoculum size of each clinical isolate was stan-
dardized matching a turbidity equivalent to a 0.5
McFarland standard. A total of 24 cultures were
divided into 4 Candida species in 6 test groups,
as followed: group I (positive control by using
fluconazole, 50 mg/mL ), group II (negative
control by using 1% DMSO solution), group
I (using 50% Aloe vera extract in 70% ethyl
ethanol, diluted in 1% DMSO), Group IV (using
25% Aloe vera extract in 70% ethyl ethanol,
diluted in 1% DMSO), group V (using 12.50%
Aloe vera extract in 70% ethyl ethanol, diluted
in 1% DMSO), and group VI (using 6.25% Aloe
vera extract in 70% ethyl ethanol, diluted in 1%
DMSO). The swab was drawn over the enti-
re surface of already prepared plates of SDA to
get a uniform distribution of bacteria. The SDA
plates were then kept lid side up in an incubator
at 25 °C for 72 hours. The plates were checked
daily for spillage and growth of other organisms.
Measurement of the inhibition zone was done on
the third day when the margin of inhibition was
clearly visible. The zones of complete inhibition
were measured using a Vernier caliper in milli-
metres by gross visual inspection.

Statistical Analysis

Statistical analysis was performed using one-way
ANOVA test. The p<0.05 was considered statisti-
cally significant.

RESULTS

After 72 hours, all concentrations of Aloe vera
ethanol extract showed inhibition activity on
Candida albicans. Minimum concentration of the
extract to have antifungal activity was 6.25% with
the mean inhibition zone of 12.450+0.208 mm,
followed by 12.5% with the mean inhibition zone
of 13.975+0.457 mm, 25% with the mean inhibi-
tion zone of 15.650+0.420 mm, and 50% with the
mean inhibition zone of 17.225+0.512 mm. These
results are comparable with or even more superior
than fluconazole (positive control), which showed
the inhibition zone of 11.025+0.478 mm.

A significant effect of Aloe vera ethanol extract
on the inhibition zone of the growth of Candida
albicans was found (p<0.005). Each concentra-
tion showed distinct significant results in the
inhibition of the growth of Candida albicans
(Table 1, Figure 1).

Table 1. Distribution of the inhibition zone of Candida
albicans by Aloe vera ethanol extract

Diameter of inhibition zone (mm)

Groups
Mean£SD Minimum Maximum

Positive control 11.025+0.478  10.50 11.60
Negative control 0.0000 0.00 0.00
50% Aloe vera ethanol extract 17.225+0.512  16.70 17.80
25% Aloe vera ethanol extract  15.650+0.420  15.20 16.10
12.5% Aloe vera ethanol extract 13.975+0.457  13.50 14.50
6.25% Aloe vera ethanol extract 12.450+0.208  12.20 12.70

A

Figure 1. Inhibition zone of Candida albicans on Sabhouraud dex-
trose agar for four different Aloe vera ethanol extract concen-
trations (disc in the center): A) positive control showed a clear
inhibition zone around disc diffusion of fluconazole, B) negative
control showed no inhibition zone around disc diffusion, C) 50%
concentration showed a mean inhibition zone of 17.225 + 0.512
mm, D) 25% concentration showed the mean inhibition zone of
15.650 + 0.420 mm, E) 12.5% concentration showed the mean
inhibition zone of 13.975 + 0.457 mm, F) 6.25% concentration
showed the mean inhibition zone of 12.450 + 0.208 mm

DISCUSSION

In the present investigation, in vifro anti-fungal
activity of the ethanol extracts of Aloe vera on
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pathogenic VVC species, Candida albicans, was
quantitatively evaluated on the basis of the zone
of inhibition. All four concentrations of Aloe vera
ethanol extracts exhibited a varying degree of inhi-
bitory effect against selected fungal pathogens. The
highest concentration of Aloe vera ethanol extracts
performed the maximum zone of inhibition.

In Mpila et al. study, it was stated that antimicro-
bial activity of Mayana leaves (Coleus atropur-
pureus [L] Benth) ethanol extract to the growth
of Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa by active ingredients
could be grouped into four categories as weak,
moderate, strong and very strong (inhibition
zone <6 mm, 6-10 mm, 11-20 mm and 20-30
mm, respectively) (12). The results of our study
have shown Aloe vera ethanol extracts with the
concentration of 6.25%, 12.5%, 25%, and 50%
strong growth inhibition on Candida albicans.

The study by Kurniawan et al. reported that etha-
nol extract of Aloe vera contained flavonoid, al-
kaloids, tannins, saponins and steroids (10,13).
These compounds were considered to play a role
in inhibiting the growth of Candida albicans (10).
Flavonoids can cause coagulation or clumping of
proteins. Clotting proteins undergo denaturation
so they cannot function anymore (14). Tannins
can interfere with the function of the cytoplasmic
membrane. At low concentrations it can damage
the cytoplasmic membrane causing leakage of
important metabolites that activate the enzyme
system, whereas at high concentrations it can da-
mage the cytoplasmic membrane and precipitate
cell proteins. Saponins can reduce surface tension
resulting in increased permeability or cell leaka-
ge and cause intracellular compounds to come
out. Steroids can inhibit protein synthesis because
they accumulate and cause changes in cell consti-
tuent components (14,15). Terpenoids exhibited
excellent activity against C. albicans yeast and
hyphal form growth. Thus, terpenoids may be use-
ful in the near future not only as an antifungal che-
motherapeutic agent but also to synergize effects
of conventional drugs like fluconazole (15).

A study by Huslina (16) reported that the admini-
stration of Aloe vera leaf extract affects the length
of the inhibition zone in the growth of C. albicans:
the greater concentration of Aloe vera leaf extract
is given, the greater the zone of growth inhibition

of C. albicans is formed. Aloe vera leaf extract with
concentrations of 100%, 50% and 25% have the
inhibitory capabilities that are equivalent to nysta-
tin 0.50 mg, 0.24 mg and 0.20 mg, respectively.
A study by Renisheya et al. reported anti-bacteri-
al and antifungal activity of Aloe vera gel extract
on pure five bacterial (Bacillus subtilis, Salmone-
lla typhi, Escherichia coli, Staphylococcus aureus
and Proteus vulgaris) and three fungal (Aspergillus
fumigatus, Candida albicans and Penicillium sp.)
cultures. They found that the maximum inhibition
zone of 11 mm for C. albicians and 9 mm for Peni-
cillium sp. (17). A different study by Saniasiaya et
al. (10) reported antifungal effect of the Malaysian
Aloe vera leaf extract on selected fungal species of
pathogenic otomycosis species in a culture medi-
um. For Aspergillus niger, a zone of inhibition for
alcohol and aqueous extract was seen for all con-
centrations except 3.125 g/mL; there was no zone
of inhibition for both alcohol and aqueous extracts
of Aloe vera leaf for C. albicans (10). The peparati-
on of the Aloe vera extract at high temperature may
have affected the active ingredient leading to the
ineffectiveness towards C. albicans (18).

In conclusion, the extract of Aloe vera has shown
concentration-dependent antifungal effect on
Candida albicans. A possible mechanism of the
obtained antifungal properties is related with fla-
vonoids, alkaloids, tannins, saponins and steroids/
terpenoids, contained in Aloe vera extracts. Com-
parable inhibitory effect with fluconazole might
support the application of these extracts like effi-
cient antifungal agents. Therefore, further clinical
trials are needed to confirm efficacy and safety of
Aloe vera extracts as potential antifungal agents.

ACKNOWLEDGMENT

The authors are grateful to the Head of Depar-
tment of Dermatology and Venereology, Medical
Faculty of Universitas Sumatera Utara / Univer-
sitas Sumatera Utara Hospital, Medan, Indone-
sia, for their support during this study.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Conflict of interest: None to declare.




Nabila et al. Aloe vera as anti-Candida

REFERENCES

1.

10.

11.

12.

Spampinato C, Leonardi D. Candida infections, cau-
ses, targets, and resistance mechanisms: traditional
and alternative antifungal agents. BioMed Research
International 2013; 2013: 204237.

MacCallum DM. Hosting infection: experimental
models to assay Candida virulence. Int J Microbiol
2012;2012:363764.

Berman J, Sudbery PE. Candida albicans: a mole-
cular revolution built on lessons from budding yeast.
Nat Rev Genet 2002; 3:918-30.

Pfaller MA, Diekema DJ. Epidemiology of invasi-
ve mycoses in North America. Crit Rev Microbiol
2010; 36:1-53.

Sobel JD. Vulvovaginal candidosis. Lancet 2007;
369:1961-71.

Mayer FL, Wilson D, Hube B. Candida albicans pat-
hogenicity mechanisms. Virulence 2013; 4:119-28.
Dovnik A, Golle A, Novak D, Arko D, Takac I.
Treatment of vulvovaginal candidiasis: a review of
the literature. Acta Dermatovenerol Alp Pannonica
Adriat 2015; 24:5-7.

Sobel JD, Sobel R. Current treatment options for
vulvovaginal candidiasis caused by azole-resistant
Candida species. Expert Opin Pharmacother 2018;
19:971-7.

Radha MH, Laxmipriya NP. Evaluation of biological
properties and clinical effectiveness of Aloe vera: a
systematic review. J Tradit Complement Med 2014;
5:21-6.

Saniasiaya J, Salim R, Mohamad I, Harun A. Anti-
fungal effect of Malaysian Aloe vera leaf extract on
selected fungal species of pathogenic otomycosis
species in in vitro culture medium. Oman Medical
Journal 2017; 32:41-6.

Kumar S, Yadav M, Yadav M, Yadav JP. Compara-
tive analysis of antimicrobial activity of methanolic
extracts of Aloe vera and quantification of Aloe emo-
din collected from different climatic zones of India.
Arch Clin Microb 2015; 6:1.

Mpila D, Fatimawali F, Weny W. Uji aktivitas anti-
bakteri terhadap ekstrak etanol daun Mayana (Co-
leus antropurpereus (1) benth) terhadap Staphylo-
coccus aureus, Escherichia coli, dan Pseudomonas
aeruginosa secara in-vitro (Antibacterial activity
test against ethanol extract of Mayana (Coleus antro-
purpereus (l.) benth) leaves against Staphylococcus
aureus, Escherichia coli, and Pseudomonas aeru-
ginosa in-vitro) [in Indonesian]. Jurnal of Fakultas
MIPA, Universitas Sam Ratulangi, Manado, 2012.

14.

15.

Kurniawan J. Uji efek hepatoprotektor ekstrak eta-
nol daun lidah buaya (A4loe vera I.) terhadap kadar
malondialdehid plasma tikus jantan galur wistar
yang diinduksi parasetamol (Test of hepatoprotector
effect of ethanol extract of Aloe vera [Aloe vera l.]
leaves against malondialdehyde levels in paraceta-
mol-induced male Wistar strain mouse) [in Indone-
sian]. Jurnal Mahasiswa Fakultas Kedokteran Untan
2015; 3:1-18.

Dwijoseputro D. Dasar-dasar mikrobiologi (Basics
of Microbiology) [in Indonesian]. Jakarta: Djamba-
tan, 2005.

Zore GB, Thakre AD, Jadhav S, Karuppayil SM.
Terpenoids inhibit Candida albicans growth by
affecting membrane integrity and arrest of cell cycle.
Phytomedicine 2011; 18:118-90.

Huslina F. Pengaruh ekstrak daun lidah buaya (4/oe
vera l.) terhadap pertumbuhan jamur Candida albi-
cans secara in vitro (The effect of Aloe vera [Aloe
vera l.] leaf extract on the growth of Candida albi-
cans in in vitro) [in Indonesian]. Jurnal Ilmiah Bio-
logi Teknologi dan Kependidikan 2017; 5:72-7.
Kaur H, Goyal RR, Bhattacharya A, Gupta R, Lal
NK, Arora B, Barua A, Yadav R, Balha M, Rana-
nmay B, Kuanr N, Dhawan D, Sharma K, Chahal
N, Prasad T. Antifungal activity of phyto-extracts of
Piper longum, Aloe vera, and Withania somnifera
against human fungal opportunistic pathogen Candi-
da albicans. DU Journal of Undergraduate Research
and Innovation. 2015; 1: 107-15.

Renisheya JJMT, Johnson M, Nancy BS, Laju RS,
Anupriya G, Renola JJET. Anti-bacterial and anti-
fungal activity of Aloe vera gel extract. International
Journal of Biomedical and Advance Research 2012;
3:184-7.

489



