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Abstract

This study aimed to analyze the combination formula of Tambora
leaves, Sembalit Angin leaves, and Turmeric Rhizomes using a 2:
1. 3 ratio, and determine its effect on the growth of Candida
albicans. The growth indicator was measured based on the growth
area of inhibition zone which marked by a clear zone between the
outer sides of the paper disc. The growth activity was measured at
the incubation period of 1x24 hours, 2x24 hours, and 3x24 hours.
The observation data then were analyzed by oneway ANOVA
statistical test continued with the Duncan test 1%. The results
showed that the combination formula of bioherbal methanol
extract of Tambora leaves, Sembalit Angin leaves, and turmeric
rhizomes had a significant effect on the growth of Candida
albicansat 1% significance, proven by the sig value. 0.00 <0.01.
Therefore, the combination formula of bioherbal methanol extract
of Tambora leaves, Sembalit Angin leaves, and Turmeric
rhizomes can be recommended as a combination formula extract
that can inhibit the growth of Candida albicans.

INTRODUCTION

Plants have an important role for human
survival, specifically their potency as herbal
medicine (Mingga et al., 2019). According to
(Fuadi, 2017), Indonesia has about 30,000
plants species, which 80% of them were used
by the community for herbal medicine. Central
Kalimantan has about 20,000 species of
medicinal plants (Zuhud, 2009), such as the
form of shrubs (Hidayat & Hardiansyah, 2012),
tubers (Ngurah et al., 2016), epiphytic plants
(Gunadi et al., 2017), or higher plants (Umar,
2017). Commonly, this plant is believed to be
used as traditional medicine. The richness of
medicinal plant species in Central Kalimantan
is part of the biodiversity that must be
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maintained. Nevertheless, the wealth of
medicinal plants in Central Kalimantan is not
comparable to efforts to record scientific
information related to the diversity of plant
species. The lack of information and public
knowledge about medicinal plants indicates the
need for further study. Efforts to research and
publish about natural wealth especially in
herbal medicine is needed in order that the
information will be collected and give the wider
benefits. The use of bioherbs or medicinal plants
in Central Kalimantan is part of the natural
wealth that is closely related to culture from
generation to generation (Ani et al., 2018),
which is generally conducted by mixing
(Gunadi et al., 2017), or by combining several
plant species (Ningsih, 2016). The use of a
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combination of several plants is traditionally
believed to have medicinal properties against
infections, one of which is postpartum
infection. However, the combination of this
plant as a medicinal ingredient is still
unrecognized and scientifically  proven.
Therefore, it is still necessary to prove the
correct combination formula of medicinal
plants against postpartum infections. Several
previous studies report that postpartum
infections are generally caused by groups of
microorganisms including Candida albicans
(Yanti et al., 2016).

Tambora leaves are reported to have
potential as antibacterial and wound healers
because it contains flavonoids, saponins, and
tannins (Astuti, 2015). The chemical content of
the plant also has the potential as antifungal
because the compounds contained in the leaves
have antimicrobial properties (In-vitro & Febia,
2020). Sembalit Angin plant according to
(Garvita, 2015) also contains alkaloids,
saponins, glycosides, flavonoids, and tannins.
These secondary metabolites are also found in
turmeric rhizomes. (Pangemanan et al., 2016)
explained that curcumin and essential oil
compounds in turmeric have antimicrobial,
anti-inflammatory, antioxidant, and anticancer
effects. This is in line with the statement of
(Kusbiantoro & Purwaningrum, 2018) that the
turmeric rhizome has antimicrobial and
antifungal activity in inhibiting fungal growth,
one of which is Candida albicans.

Halimatussa’diah et al., (2014) reported
that the use of plants combination in medicine
has more effective healing effect than single
plant. The combination of medicinal plants in
certain scientific formula will have a synergistic
effect and complement each other's potential
against microorganisms cause infection. The
final finding of this research is an available
information about the correct formulation of the
bioherbal combination for Candida albicans.

METHOD

Tools and Materials

Research tools include autoclave, 1000
mm becker glass, 500 mm becker glass, 250
mm becker glass, 100 mm becker glass, 50 mm
becker glass, evaporator, test tube, 500 mm
erlenmeyer flask, 250 mm erlenmeyer flask,
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petri dish, jam glass. , inoculating needle, iron
stirrer, glass stirrer, glass funnel, tweezers,
magnetic stirrer, micropipette, pipette, LAF, hot
plate, incubator, digital balance, weighing scale,
scissors, cutter, bunsen lamp, blender, basin,
tray, gas stove, caliper, pans, stationery,
napkins, refrigerator, cotton buds, and
aluminum foil. Research materials include
Tambora leaves, Sembalit Angin leves,
Turmeric rhizome, pure culture of Candida
albicans strain 33114, SDA medium, beef
extract, becto peptone, aquadest, 70% alcohol,
methanol, cotton, vaseline, filter paper, cover
paper, gauze, label paper, blotting paper, rubber
band, lysol, and laundry soap.

Extract Combination Formula Preparation

The preparation of the extract
combination formula was designed in a 2:1:3
formula. The master stock of the extract was
then made in the determined research
concentration level. The positive control of the
study used Albothyl 0.25% and Aquades as the
negative control of the study.

The stages of the research were: (1) plant
sampling is carried out in the Palangka Raya
City area. (2) powder making into simplicia
takes several days since drying the medicinal
plant samples then grind them into powder, (3)
extraction is the process of separating a
component from the mixture by using a number
of solvents as a separator. (4) extract testing
with a 2:1:3 combination formula with a
concentration level of 30%, 40%, 50%, 60%,
70%, and 80%, the test is based on previous
research and based on people's habits. The
research was conducted at the Microbiology
Laboratory of IAIN Palangka Raya, Central
Kalimantan. The measurement of inhibition
was seen from the clear zone between the
Candida albicans colony and the outer side of
the paper disc containing the extract of SDA
(Sabouraud Dextrose Agar) medium.

Analysis of Antifungal Combination

Analysis of extracts against Candida
albicans was previously carried out by
culturing Candida albicans in liquid medium
and incubated for 1x24 hours. after that it was
planted in solid SDA using 1 ose in 10 petri
dishes. Then the disc paper was soaked for 1
minute into each concentration level. Paper disc
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wasthen placed in the center of the surface of
the SDA medium, and all of them were
incubated at 37°C. Observation of Candida
albicans growth inhibition was conducted at
each incubation time.

Data Analysis

Observational data was carried out after
giving treatment with 4 replications and the
Data from the observations were then analyzed
with the one-way ANOVA statistical test and
continued with Duncan's 1% test to determine
the significance.

RESULTS AND DISCUSSION

Observation of the growth inhibition
zone of Candida albicans was carried out on all
formulations of the treatment samples during
the designed incubation period. Data from
observations of the growth inhibition zone of
Candida albicans on SDA medium was shown
in Table 1.

Methanol Extracts Formulation of ...

The recapitulation data in Table 1 has an
average inhibition zone that varied between
1.90 mm (Albothyl 0.25%) to 2.26 mm
(P4=40%) for a 24-hour observation time, 1.86
mm (Albothyl 0.25%) to 3.88 mm. (P6=60%)
for the observation time of 48 hours, and 2.10
mm (Albothyl 0.25%) to 5.53 mm (P8=80%)
for the observation time of 72 hours. This
showed that the growth inhibition at certain
concentrations was stronger than the positive
control of the research.

To determine the significance of the
influence of variables in the study, the ANOVA
statistical test was carried out, the results of
which are presented in Table 2. The calculation
of the analysis results in Table 2 shows that the
combination formula of 2:1:3 has a significant
effect, confirmed by by the Sig value 0.000 <
0.01, both in the entire incubation period. These
data were strengthened by the comparison of
the mean square values presented in Figure 1

Table 1. Recapitulation of Candida Albicans. Growth Inhibitory Zones

Extract Combination formula 2:1:3

Average Inhibiton Zone (mm)

24 Hours 48 Hours 72 Hours
Albothyl 0.25%(+) 1.90 1.86 2.10
Aquades (-) 0 0 0
30% 1.40 2.77 3.39
40% 2.26 3.64 4,73
50% 1.76 3.38 451
60% 1.31 3.88 3.30
70% 1.66 2.29 2.64
80% 1.93 1.93 5.53

Table 2. The Significance of the Influence of Variables Using ANOVA Statistical Test

24 hours 48 Hours 72 Hours
Sum of Squares  Sig.  Sum of Squares  Sig. Sum of Squares  Sig.
Between Groups 13.186 ,000 44,274 000 84.962 ,000
Within Groups 9.937 10.809 21.866
Total 23.123 55.083 106.828
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Figure 1. Mean Square Formula 2:1:3 Combination Against the Growth
Inhibition Zone of Candida albicans

Table 3. Duncan's Test Results 1% Inhibition Zone for Candida albicans
Growth Combination 2:1:3 at 24 Hours

Notasi Subset for alpha = 0.01

Combination formula N 1 >
P2 4 Oa
P6 4 1.31b
P3 4 140b
p7 4 1.66b
P5 4 176 b
P1 4 1.90b
PS 4 1.93b
P4 4 2.26b

Sig. 1.000 .080

The significance value of the 2:1:3
extract combination formula was confirmed by
the mean square ratio in Figure 1. The mean
square comparison showed the fact that the 72
hours incubation period had a much greater
difference in the variable effect optimization
compared to 24 hours and 48 hours.Therefore,
the results could be be used as an indicator to
determine the most effective concentration
formula. The 2:1:3 combination formula of
bioherbal extracts had a significant effect on the
growth inhibition zone of Candida albicans at a
significance of 1% (Table 2).

The significance of the incubation period
for the observation of the Candida albicans
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growth inhibition zone was confirmed by Table
3, Table 4, and Table 5.

Table 3 showed the data on all treatment
extract concentrations in the 2:1:3 combination
formula which had the same inhibitory power
between all concentration levels and did not
differ significantly from the positive control
(P1), so that the concentration was interpreted
as having the same ability as Albothyl 0.25%.
The smallest concentration in this study was the
concentration of 30% which had an average
inhibition zone that did not differ from the
larger concentration, so the concentration of
30% was defined as the effective concentration
of the study. Observations at the incubation
period of 48 hours (see Table 4).
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Table 4. Duncan Test Results 1% Inhibition Zone for Candida albicans
Growth Combination 2:1:3 at 48 Hours

Combination formula N

Notasi Subset for alpha = 0.01

1 2 3 4
P2 4 Oa
P1 4 1.86b
P8 4 1.93b
P7 4 229b 229¢c
P3 4 277b 277c 2.77d
P5 4 3.38¢c 3.38d
P4 4 3.64c 3.64d
P6 4 3.88d
Sig. 1.000 .093 .014 .039

Table 5. Duncan Test Results 1% Growth Inhibition Zone Candida albicans
Combination 2:1:3 at 72 Hours

Notasi Subset for alpha = 0.01

Combination formula N 1 > 3 1 5
P2 4 Oa

P1 4 2.10b

P7 4 2.64b 264c

P6 4 3.30b 3.30c 3.30d

P3 4 3.39b 3.39c¢c 3.39d

P5 4 451 ¢ 451d 451e
P4 4 473d 4.73e
P8 4 5.53¢e
Sig. 1.000 .092 .017 .062 .165

The treatment effect on the observation
time during 1x24 hours and 2x24 hours had
almost the same interpretation. The results of
Duncan's 1% test showed that the concentration
levels of P3, P6, and P7 were not significantly
different from P1, so the concentration was
interpreted to have the same ability as Albothyl
0.25%. However, these concentrations were
significantly different when compared to P4
and P5.

The concentration level of P3 (30%) as
the minimum concentration had the same
inhibitory power as all concentration levels,
except in concentration of 80%. Therefore, the
concentration of 30% can be expressed as the
effective concentration and the concentration of
80% was stated as the optimum concentration
in inhibiting the growth of Candida albicans
with an incubation period of 48 hours.

The  effectiveness  of  secondary
metabolites in a 2:1:3 combination formula was
then observed during an incubation period of 72
hours, aimed to confirm the results of previous
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observations, and to know the inhibitory ability
of fungi contained in secondary metabolites in
natural ingredients contained in combination
formula.

Table 5 illustrated a very significant
decrease in inhibitory ability, proven by the
notation that was not different from several
concentrations that had low inhibitory power,
such as P6 and P7. However, P3 (30%) was not
significantly different from other concentration
levels, except for the 80% concentration level.
This empirical data show that the effectiveness
is still present at a minimum concentration of
30%. The results of this statistical analysis
reported that high concentration was not
necessarily in line with the optimum inhibitory
power possessed by natural substances in vitro.

The extracts combination formula with a
ratio of 2:1:3 contained turmeric rhizome as the
major composition. The appropriate
compotition was about 50% turmeric rhizome
extract, 30% Tambora leaf extract, and 20%
Sembalit Angin leaf extract. According to
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(Hariyati et al., 2015) the content in turmeric is
flavonoids, tannins, alkaloids, essential oils and
curcumin. (Azizah & Salamah, 2013) state that
these compounds are known to have antiviral
and antifungal activity. (Suraini & Putri, 2018)
confirms that turmeric contains antimicrobials,
including Candida albicans. Turmeric contains
essential oils and curcumin which have been
shown to have antioxidant and anti-
inflammatory  properties. Inflammation in
tissues or organ systems can be caused by
pathogenic microorganisms. The findings of
this study are in line with research (Ardiansyah
et al., 2021) that extract combination formula
3:2:1 of Tambora leaf, Sembalit Angin leaf,
Turmeric rhizome have better potential when

combined  with  other  bioactives  as
antimicrobials. This finding confirms its
potential as an antifungal in this study.

Therefore, the findings from this study
strengthened the findings of previous studies,
when Turmeric rhizome was used in a dominant
combination in a 2:1:3 formulation shown to
have growth inhibition of Candida albicans,
and can be recommended as antifungal
combination formula.

CONCLUSION

Based on the results of the analysis
showed tha the combination of 2:1:3 can inhibit
the growth of Candida albicans. Combination
formula of bioherbal methanol extract 2:1:3
with concentration at 30% level had a
significant effect on Candida albicans.
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