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ABSTHACT

Objective: The ohjective of this research was to investigate the preliminary phytochemical screening and antibacterial activity of Bawang Dayak
([ Efeutherine sp.) and Hatl Tanah [Angiopéens sp.) and their combiration against Propionibocterium acnes.

Methods: The extracts were wsed for phytochemical soreening. Antibacterial activity was performed wsing disc diffusion technique, with bwo
variations of the concentration of 5% ard 10% for each extracts, and combination of both extracts with three combinations: [ 1) 5%: 5%, (2] 5%: 104,
and (3] 10%: 5%.

Results: Both extracts contadned tannins, saponins, ard steraids. The antibacterial activity aginst P acoes showed that the inkdbition zones of
Hawang Dayak ethanol extract were 6.121.5 me [5%) apd B.7£1.3 mm [10%]). On the other hand, the inhibition zones of Hatl Tanah ethapol extract
were 4016 mm (5%) and 92225 mm (10%). The inhibitdon zones preduced in combinations 1, 2, and 3 were 5.8+0.% mm, 10.8:20 mm, and

15.542_ 8 mm, respectively.

Condusion: In this present study showed the presemce of tanmins, sapenins and steraids in bath extracts can be responsible for the antimicrobial
properties ohserved. The best antbacterial actvicy was prodwsced by combining the two extracts (comhination 3).

Keywords: Antibacterial activity, Eteutherine sp., Angioptens sp., PFropiomibocterium araes

€1 201% The Authors. Fublished by Innovare Academic Sciences Pyt Lid. This is an open access artide undser the CC BY license (kitp:/ fcreativecommeans.
org/licensesfhy 4. 0] DOD: bttpey fdx doiorg 10222159 fa)por 2019w 122 MO0 L

INTRODUCTION

Acne is ane of the most commeon and chronic skin infections, affecting
almost everyone during his lifstime [1). This infection was influenced
by several intermal and external factors swch as androgen-miediated
stimulation of sebaceous gland activity, folliular hyperkeratinization,
kormonal  imbalance, inflammation, amd  external  bacterial
infection [2,3]. Propienibocteriom genes (s a Gramspositive hacteria
and is a normal flora of the skin that plays a role in the formation of
acne. P acoes was invelved in the develop t of ingl DTy acne
by activatimg complements amd metabolizing sehaceous trighycerides
inbo fatty acids that drritate the follicular wall and surrousding
dermis [4). Treatment of acne can be done by giving antihiotics swch as
climdamycin, tetracycline, and erythromycin with the aim of reducing
the population of # mmes. It has been reported that acne patients who
receive clindamycin, tetracycline, and erythromycin as their treatment
tended to cause an increased ooourmence of WpEpPEr respi@atory trac
infections when compared with acne patients withiowt antibiotic
therapy [5]. In addition, the use of antibiotics as the first choice of acne
treatment may result in antibotic resistance due to the evolutionary
adaptation of bacteria. This comdition encourages the development of
research to explore amtimicrobdal agents from plant origen.

Ealimantan is the largest islnd in Indonesia that & famouws for is
bindiversity. Besides that, there is knowledge of traditional medicine
using plants that are passed on orally from generation to generation on
indigenous ethnic in Kalimantan. These hiodiversities are scattered all
over Kalimantan Island, one of which is in Cemtral Kalimantan Provimce.
Central Ealimantan with an area of 15,380,410 hectares where about
Ti% is considered as forested area. This province has been found to be
the kome of medicinal plamt biod versity [&,7].

Various medicinal plants that have benefits as traditional medicines
and are used by the people of Palangka Raya City, Central Kalimantan
Province such as Bawang Dayak (Eleutherine sp.) and Hatl Tamah
[Angiopteris sp). Empirically, Bawang Dayak [Elewtherine sp.)
bulb was kmown to have properties to treat various diseases
such as breast cancer, hypertension, diabetes, cholesteral, acne
and ulcers, colom camcer, prevent stroke, dysentery, dysuria, and
colitis [B). Active compounds contained in HBawang Dayak bulb
that can provide antihactenal activity include flavonodd, phenals,
glycozides, trterpensids, and anthraquimone. Previous research
repaorted that Bawang Dayak ethanol extract gave minimal imhibitory
concentrations at concentrations of 10 mg/ml against the bhacteria
F acnes, Stophvlococcus epddermiis, and Stopéwlacoccus curews [9,10).
Hati Tamah [Angiopteris sp) bulb was empirically believed to treat
wounds, postpartum sores, malaria, and diarrhea. It was known to
contain several active compounds such as flavonoids and tannins,
which kave antibacterial properties [11]. The previous study showed
that Hati Tanah balh ethanol extract was effective in inhibiting the
growth of £ owreus with inhibition zone diameter of 15.6320.15 mm
at extract comceniration of 19 [1X].

The combinaticn of interactions of the antimicrobial agents has shown
significant effectivemess and two or more compounds interact to
produce a jodnt iscrease, reinforcing the effects of each antimicrohial
agent. Combinations can imcrease the efficacy of other antimicrohial
agents and can be used as an alternative treatment for infections
caused by multidrugsresistant microorganism that has not yet had
effective therapy |13,14). The present study was initiated to investigate
the preliminary phytochemical screening and antibacterial actwvity of
Bawang Dayak [ Efewtherine sp.) and Hatl Tanah [Angioptens sp) and
their combination against & somes.

2018 &% International Conference on Biological amd Medical Soences [ICHMS 2018)
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MATERIALS AND METHODS

Plant material

Hawang Dayak [Eleucherioe sp.) and Hati Tanah [Angloptens sp.) were
purchased from Kabayan Traditional Market of Palangka Raya, Central
Kalimantan, Indonesia. The bulh part of Bawang Dayale | Efeutherioe sp)
and Hati Tanah [Angioptens sp.) was washed thoroughly with tap water,
shade dried, powdered using blender, and stored.

Freparation of plant extract

Dried powders of Hawang Dayak (Elewtherine sp.) and Hati Tanah
{Angiopteris sp.) were extracted with ethanol 70% using Soxhlet's
apparatus. The advamtage of this system was that instead of mamny
portians af the warm solvent being passed through the sample, just
one batch of solvent is recycled [15]. The wse of 0% ethanal solvents was
due to its universal properties that capabde of dissolving almost all types
of seoondary metabolites, nonsinxic, and safe 1o use [16,17) The extracts
were concentrated and then subjected prel v phytockemnical anak

Phytochemical screening
The extracts were used for preliminany screening of phytocwmicals ssch as
alkaloids, tarmins, flavonoids, triterpenoids, sterodds, and saponins |[18,19].

Ineculum preparation
I acnes was grown in braim heart infusion medium far 24 b at 374 and
then grown on the blood agar plate for 24 hat 39%C

Antibacterial activity of Bawang Dayak [Elewthenine sp.) ethanol
extract and Hatl Tanah (Anglepteris sp.) ethanal extract
Antibacterial  actvaty  was  performed  wsing  disc  diffusion
technique [20), where the discs were impregnated with two variations
of the concentration of 5% and 10% for each Hawang Davak
{Efeutkerine sp.) and Hati Tamah {Amgiopieris sp) ethanol exiracts
The McFarand 0.5 standard was prepared [21] amd 10 ml were put
into sterile tubes. Bactenal suspension was made by taking hacterial
colonies diluted im sterile mormal saline and the turhidity adjested to
1=2 « 10¥ CFU#mL (according ta McFarland 45 standard). A sterile
cottan swab was immersed in a standardized bacterial suspension
and used to event inoculate an MuellersHinton agar plate. Ther, all the
dises that have been immersed in each Bawang Dayak | Elewcherime sp)
and Hati Tanah {[Asgiopteris sp.) ethanol extracts were placed on
the plates A dindamycin antibdotic was wed as positive controls
with comcentration variations of 5% and 10%. Discs that have been
immersed in clindamycin were also placed on the plate. The plate was
then incubated for 24 h at 370, The diameter of the zone of inhibition
formed was measured in mm using a caliper. The stady was repeated in
triplicates for each extract and positive control

Antibacterial activity of Bawang Dayak [Elewthenine sp.) ethanol
extract and Hati Tamah (Angfepteris sp.) ethamol extract im
combination

Antibacterial activity of containing Bawang Dayak [Elwthenme sp)
ethanol extract amd Hati Tamah ([Angloprens sp) ethanol extraco
in combination was determined Solutions contaiming  varkowes
concentrations of Bawang Dayak ([Elewtherime sp) and variows
comcentrations of Hatl Tamah (Amgiopheris sp) were prepared. These
salutions consisted of the (1] combination of 5% Hawang Davak
{Efeutkerine sp) ethanol extract and 5% Hati Tanah {Angiopterts sp)
ethanol extract, (2] combination of 5% Bawang Dayak (Elewtverine
sp.) ethanol extract and 10% of Hati Tanah (Argiopreris sp.) ethanal
extract, and [3) combination of 10% Bawang Dayak (Elewbverine
sp.] ethanol extract and 5% of Hati Tanah (Angispreris sp.] ethanal
extract. Antibactenal activity test of these combinations was tested by
procedure as described above. The study was repeated in triplicates for
each combination.

HESULTS AND DISCUSSION

The results of the phytochemical soeening of Bawang Davak
{Eleutkerine sp.) ethamol extract and Had Tanah (Argiopteris sp)
ethanol extract are shown in Tahle 1.
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The results showed that both BEawang Dayak [Eleuthernine gp) and Hat
Tanah [Angispiers sp.) ethamol extracts contained tannins, saponins,
and steroids. However, alkaloids were found only in Bawang Dayak
(Eleithenime sp.) ethanol extract, whereas triterpenolds were found
anly in Hati Tarah (Angioptens sp) ethamol extract. The flavomolds
were not detected in both extracts. The presence of tannins, saponins,
and steroids in both extracts can be respensibde for the antimicrobial
properties observed. Tannins can bind to prolinesrich proteins and
interfere with protein synthesis [22). Saponin acts as a chemical barrier
in the plant defense system to encounter the pathogens. Saponins
can cause leakage of certaim proteins and enzymes from bacterial
cells [23,24) Sterodds were reported to have antihacterial properties
through mech in which steraids can bind to lipd membranes
and cause leakage in liposome action | 25].

Im this study, clindamyein was sed a5 positive contrals. # senes was
known to be sensitive to antibiotics such as dindamycin, tetracycline,
quinalenes, pemicilling, and cephalosporins [26) The diameters of
inhibition zomes produced by clindamycin with the concentration of
5% and 10% against £ armes were 34.3:2 7 mm ard 371425 mm,
respectively, as presented in Table 2

The amtibacterial activity test of extract against ¥ acnes that was done
in triplicates showed the existence of the variaton of imhihiton zoee
diameter. The diameters of the inhibition zomes of Bawang Dayak
(Elewtherime sp.) ethanol extract at comcentrations of 5% and 10%
were £.121.5 mm and B7+1.3 mm, respectively. On the other hand,
the diameters of the inhibition zones of Hatl Tanah (Amgiopheris sp)
ethanal extract at concentrations of 5% and 10% were 40216 mm and
9.242.5 mm, respectively.

The antibacterial activity test was also performed by combining Bawang
Dayak [Efcutherine sp) and Hati Tamah (Angioptens sp.) ethanol
extracts and then tested agaimst £ acnes. Thie diameters of inkdbitian
ones produced in combiration 1 [5%:5%), combination 2 {5%:1046),
and combination 3 (10%:5%) were 5.820.3 mm, 108=2.0 mm, and
155+ 28 mm, respectively [Table 3).

CONCLUSION

The results of this study showed that both Bawang Dayak |Eleutherine
sp.) ethanol extract and Hati Tanah (Angloptenis sp.) ethamal extract
have potentials to inhibit the growth of # acnes. The presence of
tannins, saponins, ard sterolds in both extracts can be responsible for
the antimicrobial properties chserved. The best antibacterial activity
was produced by combining the two extracts with 10% Bawang Dayak
(Elewcherime sp.) ethanol extract and 5% Hatl Tanah (Angispteris spj
ethanal extract [combination 3), wherein the resulting inhibition zane
diameter was 15.5¢2 8 mm. Clindamycin as a positive control produced
a much larger inhibitizn 2one diameter, bt there was 2 high probahilay
af inmreasing inhibition xone diameter if the concentration of Bawang
Dayak [Eleucheriee sp.) ethanal extract and Hati Tanah (Angiopoens sp.)
ethanol extract 5 increassd. Further, research is needed to obtain
minimunms inhihitory comcentration from both plant extracts and

Table 1: Results of the phytochemical screening of

Hawang Dayak (Elertherine sp.) ethanol extract amd Hati
Tamah [Angiopteris sp.) ethanol extract

Secondary Kesults

metabolites Bawang Dayak Hati Tanah

ethanal extract ethanol exiract

Alkaloids + -

Flavoniodds - -

Saponins + *
Triterpenoids - *

Steroids + +

Tannins + +

+= Dietectad, = Kt detected

L= T O



L= L
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Table 2: Antibacterial activity of Bawang Dayak [Efeutherfoe sp) ethanol extract and Hatl Tanah (Angiepterss spo) ethanol extract agaimst
Proplenibacterium oones

Materials Concentration (%)  Inhibition zone Inhibition mone diameter (mm] (meandS; n=2]
diameters (mm)
1 2 3
Climdamycin {positive contral) 5 Ind 351 313 343227
L] 399 33 352 3Ta=25
Hawang Dayak [ Eleutherine sp.] ethanol extract 5 54 43 27 5115
10 XTI T U1 & Y
Hati Tanah [ogmaoptens sp.) ethamol extract g *3 &85 42 .01
10 1.2 & 100 92425

Tablke 3: Antibacterial activity of Bawang Dayak | Elevtherine sp) ethanol extract and Hati Tanah (Anglepteris sp.) ethanel extract in
combination against Proplamibocterium aones

Materials Combination Comcentration (%) Inhibitbon zone Inhibition zone
diameters (mm) diameter (mm) (meanssD; n=3)
1 2 3

Combination of Bawang 1 5:5 55 58 i1 S.8+03

Dayak (Elewthenine sp.) ethapal extract: 2 S0 123 a5 1LY 108:20

Hati Tanah [Aogioptens sp.) ethamal i 10:5 169 173 1i3 155:28

extract

their combinations so that it cam be developed into an antihacterial
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ABSTRALT

Obsjective: The objective of this research was to investigate the preliminary phytochemical screening ard antibacterial activity of Bawang Dayak
{ Efeutherine sp.) and Hatl Tanah {Angioptens sp.) and their combination against Propiemibocterium gones.

Methods: The extracts were used for phytochemical screening. Antibacterial activity was performed wsing disc diffusion technique, with two
wariations of the conceriration of 5% amd 10% for each extracts, and combination of bath extracts with three combinations: (1) 5%: 5%, (1] 5%: 1086,
and [} 10%6: 5%.

Results: Both extracts contained tannins, saponins, amd stercdds. The antibacterial activity against £ acnes showed that the inhibition zones of
Havwang Dayak ethanol extract were 6.121.5 mm (5%) and 8.7+ 1.3 mm [10%]. On the other band, the imhibition zones of Hat Tanah ethanol extract
were 4.0£16 men (5%) and 9225 mm (104} The inhibition zones produced in combinations 1, 2, and 3 were 58203 mm, 10.822.0 mm, and
15.542.8 mm, respectively.

Conclusion: In this stedy showed the presence of tannins, saponins, and sterodds that might be responsible for antibacterial activity in both eract.
The best antibacterial activity was produced by combinieg the two extracts (combination 3).

Keywords: Antihacterial activity, Slewtherioe sp., Amglopéens sp., Propiomibocterium ocnes.
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INTRODUCTION

Acne is ane of the most common ard chronic skin infections, affecting
almest everyone during his lfetime [1]. This infection was influenced
by several internal and external factors such as androgen=mediated
stimulation of sebaceows gland activity, follicular by perkeratinization,
hormonal hal and external  bacterial
infection [2,3) Fropteaibocterium @ones is a Grameposithve bactera
and iz a narmal fora of the skoin that plays a rale in the formation of
acne. P mmes was imvobved in the development of inflammatory acne
by activating complements and metabolizieg sebaceows tnghycerdes
into fatty ackds that drrite the follculr wall and surrownding
dermis [4). Treatment of acne can be done by giving antthiotics such as
climdamyan, tetracycline, and erythromycin with the aim of reducing
the population of # qones. It has been reported that acne patients who
receive clindamyein, tetracyeling, and erythromycin as their trestment
tended to cause an increased ocoourrence of upper respiratory tract
infectines when compared with acne patients withowt amtiblotic
theraqy [5]. In addition, the use of antibiotics as the first cholce of acne
treatment may result in antihiotic resistance due to the eveluticnary
adaptation of bactera. This condition encowrages the development of
research to explore amtimicrohial agents from plant orgin.

e, infl oo,

Halimantan is the largest island in Indonesia that is famous for its
bindiversity. Besides that, there is knowledge of traditional medicine
using plamts that are passed an orally from generation to generation an
indigenous ethnic in Kalimantan These biodiversities are scattered all
over Kalimamtan Island, one of which is in Central Kalimantan Province
Central Kalmantan with an area of 15,380,410 hectares where abowt
T4 15 comsidered as forested area. This province bas been found to be
the bome of medicinal plant biodversity [&,7].

Varows medicinal plants that have benefits a5 traditional medicines
and are used by the people of Palanghka Raya City, Central Kalimantan
Praviece such as Bawang Dayak (Efeuthenine sp.) and Hati Tamah
[Amgiopreris sp) Empirically, Bawang Dayak [Eleutkerine sp)
bulk was kmown to have properties to treat warious diseases
such as breast cancer, hypertension, diahetes, chaolesterol, acne
and ulcers, colon cancer, prevent stroke, dysentery, dysuria, and
colitis [4). Active compounds contaimed in Bawang Dayak bulb
that can provide amtibactenal activity include flavonoid, phenals,
ghcosides, triterpenolds, amd anthraguinone. Previous research
reported that Bawang Dayak ethanaol extract gave mirimal inhibitory
concentratbons at concentrations of 10 mg/ml against the bacteria
P acmes, Staphvlococons epidermidis, and Staphvlococcus aursus [9,10).
Hati Tamah [Angéopiterss sp.) bulb was empirically believed to treat
wounds, posiparium sores, malaria, and diarchea. It was known to
contaim several active compounds such as flavoncids and tamnins,
which have antibacterial properties [11). The previcus study showed
that Hati Tanah bulb ethanol extract was effective in inhihiting the
grovwths of £ ouwreus with inhihition zone diameter of 156320.15 mm
at extract concentration of 1% [12].

Thee combination of interactians of the antimicrohial agents has shown
significanst effectiveness and two or more compounds imteract to
produce a joint increase, reinforcng the effects of each anttmicrobial
agent. Combinations can increase the efficacy of other anttmicrohial
agents and can be wsed as an altermative treaiment for infections
caused by multidrug tant miroorg that has not yet had
effective therapy [13,14). The present study was initiated to investigate
the preliminary phytochemical screening and antibacterial activity of
Bawang Dayak {Efeutherime sp.) and Hat Tamah (Aogiopherts sp.) and
theeir conshination against P acmes.
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MATERLALS AND METHODS

Plant material

Hawarg Dayak {Efeuthenime sp) and Hati Tarah {(Angioptens sp.) were
purchased from Kabayan Traditional Market of Palangka Raya, Central
Kalimantan, Indoresia. The bulb partof Bawang Dayak {Efeuthenmesp)
and Hati Tanah {Angioprericsp.) was washed thoroughly with tap water,
shade dned, powdered usirg blender, and stored.

Preparation of plant extract

Dred powders of Bawang Dayak (Elestherioe sp) amd Hati Tanah
{Amgiopéens sp.) were extracted with ethanol ?0% wsing Soxhlet's
apparatus. The advantage of this system was that instead of many
portions of the warm solvent being passed throwgh the sample, just
oni batrh of solvent i recycled [15). The use of 7% sthanal sohents was
due to its universal properties that capable of dissolving almaost all types
of secandary metabolites, nooetoode, and safe o use [16,17). The extracts
were concentrated and then subjected preliminary phytochemil analysis.

Phytochemical screening
The extracts were used for preliminarny screening of phytochemicals such as
allalnids, annies, lavonoids, mterpenoids, steroids, and saponins [18,19].

Insculum preparation
£ mmes was grown in brain beart infusion medium for 24 h at 374C and
then grown an the blood agar plate for 24 hat 3740

Antibacterial activity of Bawang Dayak (Efeutherine sp.) ethanol
extract and Hati Tanah (Angiopteris sp.) ethanol extract
Antibacterial  actvity was  performed using  diss  diffusion
technique [20], where the discs were impregnated with twao variations
of the comcemiratton of 5% amd 10% for cach Hawang Dayak
{Eleutherine sp.) and Hati Tanah [Amgiopéens sp) ethanol extracts
The McFarland 0.5 standard was prepared [21) and 10 ml were put
into sterle tubes. Bacterial suspension was made by taking bacterial
colonies dilwted in sterile normal salise and the turhidity adjusted to
1=2 « 10% CFU/mL (according to McFarland 0.5 standard). A sterile
cotton swah was immersed in a standardized bacterial suspension
and =ed to event inoculate on MuellersHinton agar plate. Then, all the
discs that have been immersed in each Bawang Dayak [ Eletherine sp)
and Hati Tamah [Amgiopiens sp.) ethanol extracts were placed on
the plates. A& clindamycin antihiotic was used as positive controls
with concentration vanations of 5% and 109%. Discs that have been
immersed in clindamycin were also placed on the plabe. The plate was
then inoubated for 24 hat 37C The diameter of the zone of inkdbition
formed was measured im mm using a cliper: The study was repeated in
triplcates for each extract and positive control.

Antibacterial activity of Bawang Dayak (Efeutherine sp.) ethanol
extract and Hati Tamah (Amgiopteris sp.) ethanol extract in
combination

Antibacterial acivity of comtadning B g Dayak [EXL ine sp
ethanol extract and Hatl Tanah [Angiopterts sp) ethamol extract
in combination was determined. Solutions contaiming  variows
comcentrations of Bawang Dayak (Elewbverior sp) and wvarious
concentrations of Hati Tanah [Angiopteris sp.) wene prepaned. These
solutions consisted of the (1) combination of 5% Hawang Dayak
{ Eleutherine sp.) ethanol extract and 5% Hatl Tanah (Anglaptens sp)
ethanol extract, {2} combination of 5% Bawang Dayak (Efeutherime
sp.) ethanal extract and 10% of Hati Tanah {Angiopteris sp.) ethanol

int | App Fivarm, Vol 11, Special Issre 4, 2009, 11-13

The results showed that hoth Bawang Dayak [Eleucherine sp) and Hat
Tanah {Angiopters sp.) ethanol extracts contained tannins, saponins,
and sterobds. However, alkalodds were found only in Bawang Dayak
(Efeutteriae sp.) ethanol oormact, whereas triterpenaids were found
only in Hati Tanah {Ampiopgers sp.) ethanol extract. The Aavonouds
were not detected in both extracts. The presence of tanmins, saponins,
and steroids in both extracts can be responsible for the antimicrohial
properties ohserved. Tannins can hind to proline=rch proteins and
interfere with protein synthesis [22)]. Saponin acts as a dsemical barrier
in the plant defense system to encounter the pathogens. Saponins
can cause leakage of certain proteins and enzymes from bacterial
cells [23,24). Steroids were reported to have antibactenal properties
throusgh mechanisms in which sterolds can bind to lpid membranes
and cause leakage in liposome action [25])

In this stsdy, clindamycin was wsed as positive controls. P acmes was
lkeniown o he sersitive to antibdotics such as clindamyrin, tetmoyeline,
quinolones, pendollics, and cephalosporins [26]. The diameters of
inkibition zones produced by clindanyyein with the conmcentration of
5% and 10% against P ococes were 343227 mm and 37.1225 mm,
respectively, a5 presented in Tahle 2.

The: antibactenial activicy test of extract against # acmes that was done
in triplicates showed the existence of the variation of inhibition zone
diameter. The diameters of the inkdbition zones of Bawang Dayak
(Eleutkerine sp.) ethanol extract at concentrations of 5% and 10%
were x1+1.5 mm and 37213 mm, respectively. On the aother hand,
the diameters of the inhibition zones of Hati Tanah {Angiopteris sp.)
ethanol extract at concentrations of 5% and 109, wers 4.0+ 1.6 mm and
Q2225 num, respectively.

The antibacterial activity test was also performed by combining Bawang
Dayak (Eleutherine sp.) and Hatl Tanah (Amgioptens sp) ethamol
extracts and then tested against £ acmes. The diameters of inhibiton
zones produced in combination 1 [ 5%:5%), combination 2 | 5%:10%]),
and combination 3 {10%:5%) were 5.8:0.3 mm, 108+70 mm, and
15.5+2 8 mm, respectively {Tahle 3].

CONCLUSION

The results of this stedy showed that both Bawang Dayak {Efeuthenine
sp.] ethamol extract and Hatl Tanah [Angiopter's sp) ethanol extract
hawe potentials to inhibit the growth of # somes. The presence of
tanmins, saponins, and stercids in both extracts can be responsible for
the antimicrobial propertics ohserved. The best antibacterial activity
was produced by combiming the twa extracts with 10% Bawang Dayak
(Eleutkerioe sp.) ethanol extract and 5% Hati Tanah {Angioptens sp)
ethanol extract [combinaticn £), wherein the resulting inhibition zone
diameter was 15.5+2.8 mm. Clindamyrin as a positive contral produced
a mach larger inhibition zane diameter, but there was a high probahility
aof increasing inhibition zone diameter if the concentration of Bawang
Dayak {Eicucherime sp.) ethanaol extract and Hati Tanah {Argiopterissp)
ethanol extract 15 imcreased. Further, reseanch is mesded to obizin
minimuem inhihitory concentratiom from both plant extracts and

Table 1: Results of the phytochemical soreening of
Bawang Dayak | Elewtherine sp) ethanol extract and Hati
Tanah [Angioptenis sp.) ethanol extract

extract, and () combination of 10% Bawang Dayak (Efeutherine Secondary Results
sp) ethanol exiract and 5% of Hati Tanah {Angiaptens sp) ethamol neetabolites Bawang Dayak Hati Tanah
extract. Antihacterial activity test of these comhirations was tested by ethanal extract ethanal extract
procedure as described above. The study was repeated in triplicates for T
each comhination. " M B
Flavonaids - -
Sapomins * *
HESULTS AND DISCUSSION Tris naids - +
The results of the phytochemical screeming of Bawang Dayak Steroids * *
(Efeutherine sp) ethanol extract and Hati Tarah [Amgioptens sp) Tanmins s *
ethanol extract are shown in Table 1. oz Dertinrtind, = Bt distinctind
2018 &* International Conference on Biological and Medical Sciences (ICEMS 2014) 12
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Table 2: Antibacterial activity of Bawang Dayak | Elentberine sp.) ethanol extract and Hati Tanah (Angfepterts sp.) ethaneol extract against
Propiombacterinm acnes

Materials Concentration (%)

Inhibrtion zone

Inhibition zone diameter (mm) (meanz50; n=3)

diameters [mm)

1 Z El
Climdamyon [positive control} s ied 351 313 343427
L] 199 363 35T 30425
Bawarg Dayak ( Efeuthenine sp.) ethanol extract 5 56 49 17 61215
L] B0 TH 102 8713
Hati Tanah {Amgioptens sp) ethanol extract 5 *3 85 42 40:16
L] 1.2 B4 100 92:25

Table 3: Antibacterial activity of Bawang IJarah. {.H‘mhenu sp.) ethanol extract and Hati Tanah (Angfepteris sp.) ethanol extract in

€ L

Fr

P

ferium araes

Materials Combimation  Concentration (%)  Inhibition zome Inhilvition zone
diameters (mm) diameter (mm) {mean£S0; n=3)
1 2 3
Combination of Bawang 1 55 55 54 a1 58203
Dayak | Efeutherime sp.) ethancl extract: 2 5:10 123 4% 1.7 108:20
3 15 1% 173 123 155:18

Hati Tanah {Amgiopters sp) ethamaol
extract

their combinations =0 that it can be developed into am antibacterial
formulation for ame treatment.
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ABSTRACT

Ohjective: The objective of this research was to investigate the preliminary phytochembal screening and antibacterial activity of Bawang Dayak
[Eleutherime sp.) and Hati Tanah [Anghopteris sp.) and their combination against Proponisactensm denes.

Methods: The extracts were wsed for phytochemical screening, Antibacterial acteaty was performed wsng disc diffusion techmique, with two
varations of the concentration of 5% and 104 for each extracts, and combination of both extracts with three combinations: (1] 5% 5%, (2) 5% 10%,
and (3] 10%: 5%.

Results: Both extracts contained tanmies, sapomins, and steroids. The antibacterial activity against # ocnes showed that the inhibition zores of
Bawang Dayak ethanol extract were 6.1+1.5 mm [5%) and 8.721.3 mm [10%). On the other hand, the inhibition zones of Hati Tanah ethanol extract
were 4.021.6 mm (5%) and 9.222.5 mm (10%). The inhithition zones produced in combinations 1, 2, and 3 were 5.820.3 mm, 10.822.0 mn, and
15542 8 mm, respectively.

Conclusion: In this study showed the presence of tannins, saponins, and sterodds that might be responsible for antibactenal activity in both extract.

The best antibacterial activity was produced by combining the two extracts (combination 3}

Keywords: Antihacterial activity, Efeuthernioe sp., Amgioptents sp, Fropiomibocterium aomes.
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INTRODUCTION

Acne is one of the most common and chronic skin infections, afecting
almost everyone during his lifettme [1). This infection was inflsen ced
by several internal and external factors such as androgen-mediated
stimulation of sebaceous gland activty, follicular hyperkeratinization,
hormoeal and extermal  bacterial
infection [L3) Fropionibacierim acnes is a Gramepositive bacteria
and is a normal flora of the skin that plays a role in the formation of
acne. ¥ acnes was imvalved in the development of inflammatory acne
by activating complements and metabalizing sebaceous triglycerides
imtn fatty ackds that irritate the follicular wall and sermounding
dermis [4). Treatment of amme can be dane by giving antibiotics such a
clindamy«in, tetracycline, and erythromycin with the aim of reduong
the population of ! qomes. It has been reported that acne patients who
receive clindamypin, tetracycline, and erythromyein as their treatment
tended 1o cause an increased oocurrence of upper respimtory tract
infections when compared with ame patients without antihictic
therapy |5). In addition, the use of antibéotics as the first choice of acne
treatment may result in antibiobic resistance due to the evolutionary
adaptation of bacteria This cordition encowrages the developmeent of
research to explore antimicrobdal agents from plant arigin.

halarce, indl

Kalimaptan is the largest island in Indonesia that is famous for its
biodiversity. Hesides that, there is knowledge of traditional medicine
usirg plamts that are passed on arally from generation to generatian on
indigenous ethnic in Kaltmantan. These bodiversities are scattered all
over Kalimamtan Island, one of which is in Central Kalimantan Province.
Central Kalimantam with an area of 15,380,410 hectares where about
0% is considered as forested area. This province has been fourd to be
the home of medicingl plant bicdiversity [4,7].

Various medicinal plants that have benefits as traditional medicines
and are used by the people of Palargka Raya City, Central Kalimantan
Province such as Bawang Dayak (Eleutherioe sp) and Hati Tanah
(Angioptenis sp.). Empirically Bawang Davak [Eleuthenme sp.)
hulb was knowm to have properties to treat various diseases
such as breast cancer, hypertension, diabetes, cholesterol acme
and wlcers, colon cancer, prevent stroke, dysentery, dyswria, and
colitis [B]. Active compounds contaimed in Bawang Dayak bulh
that can provide antibacterial activity include flavonoid, phenols,
glycosides, triterpenoids, and anthraquinome. Previous research
repaorted that Bawang Dayak ethanol extract gave minimal inhibitory
concentrations at comcentrations of 10 mg/ml against the bacteria
F acnes, Staphyiococows epidermidlis, and Stophyiococous awreus [9,10].
Hati Tanah [Angtopierts sp.] bulh was empirically believed to treat
wounds, postpartum sores, malaria, and diarrhea. 1t was known to
contain several active compounds such as flavonoids and tanmins,
which bave antibacterial properties [11]. The previous study showed
that Hati Tamah bulk ethanol extract was cfiective in inhihiting the
growth of £ awneus with inhibition zone diameter of 15634015 mm
at extract concentration of 1% [12].

The comhination of interactions of the antimicrobial agents has shown
significant effectiveness and two or more compounds interact to
produce a joint increase, reinforong the effects of each antimicrobdal
agent. Comhbirgtions can increase the efficacy of other antimicrobdal
agents and can be used a5 an alernative treatment for infectians
caused by multidnsg-resistant microorganism that bas not yet had
effective therapy [13,14]. The present study was initiated to investigate
thie preliminary phytechemical screening and antthacterial activity of
Bawang Dayak [Eleutherime sp.) and Hati Tanah [Argiopteris sp.) and
their combination against P acmes.
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MATERIALS AND METHODS

Plant material

Bawang Dayak (Elewtherine sp) and Hatd Tanah (Angiopteris 5p.) were
purchased from Kahayan Traditional Market of Palangka Raya, Central
Kalimantan, Indonesia, The balb part of Bawang Dayak [Eleutherine 5p.)
and Hati Tanah [Angioprers sp) was washed thoroughly with tap water,
shade dried, powadered using blender, and stored

Preparation of plant extract

Dried powders of Bawang Dayak (Eleutherine sp) and Hati Tanash
[Angiopteriz sp) were extracted with ethanal 70% using Soxhlet’s
apparatus, The advantage of this system was that mstead of many
portions of the warm solvent being passed through the sample, just
ome batch of solvent is recyded [15]. The use of 70% ethanal sohents was
due to its universal properties that capable of dissolving almast all types
of secondary metabolites, non-tmdc, and safe to wse [16,17] The exracts
were concentrated and then subjected preliminary phytochemical analysis

Phytochemical sereening

The extracts were used for preliminary screening of phytochensials such as
allcaloids, tanmins, favonoids, witerpenaids, sterids, and spomis [1819)
Inoculum preparation

P acnes was grown in brain beart imfusion medium for 24 h at 37°C and
then grown on the blood agar plate for 24 h at 37°C

Antibacterial activity of Bawang Dayak (Eleutherine sp.) ethanol
extract and Hati Tanah (Angiopteris sp.) ethanol extract
Anmbacterial  activity was  performed wsing  dise  diffusion
techmigue [20], where the discs were impregnated with two variations
of the concentration of 5% and 10% for each Bawang Dayak
[Eleutherine sp.) and Had Tanah (Angiopteris sp.) ethanol extracts,
The McFarland 0.5 standard was prepared [21] and 10 mL were put
mto sterile tubes, Bacterial suspension was made by taking barcterial
colomies diluted in sterile normal saline and the turbidity adjusted to
1-2 = 10* CFU/ml (according to McFarland 0.5 standard), A sterile
cotton swab was immersed in a standardized bacterial suspension
and used to event inoculate on Mueller-Himton agar plate, Then, all the
dises that have been immersed in each Bawang Dayak (Eleutherine 5p.)
and Hati Tanah [Angiopteriz sp) ethanol ewmracts were placed on
the plates. A chndanmin antibiotc was used as positive controls
with concentration variations of 5% and 10%. Discs that have been
mmersed in clindammycin were also placed on the plate, The plate was
then incubated for 24 h at 37°C. The diameter of the zone of mhibition
formed was measured in mmusing a caliper. The stady was repeated in
triplicates for each extract and positve contral,

Antibacterial activity of Bawang Dayak (Eleutherine sp.) ethanol
extract and Hati Tanah (Angiopteris sp.) ethamol extract in
combination

Anmbacterial activity of containing Bawang Dayak (Eleutherine sp.)
ethano] extract and Hati Tamah (Angiopteriz sp) ethanol extract
in combination was determined. Selutions containing various
concentrations of Bawang Dayak (Hewtherine sp,) and various
concentrations of Had Tanah (Angiopteris sp.) were prepared. These
solutions consisted of the (1) combination of 5% Bawang Dayak
(Eletherine 5p.) ethanol extract and 5% Hat Tanah [Angiopteris 5p.)
ethanol extract, [I) combination of 5% Bawang Dayak (Eleuthering
5p.) ethanol extract and 10% of Hati Tanah [Angiopteris sp.) ethanal

Int ] App Pharm, Vol 11, Special sue 3, 2019, 11-13

The results showed that both Bawang Dayak (Efeutherine sp.) and Hag
Tanah [Angiopteris sp.) ethanol extracts contained tanmins, saponins,
and steroids. However, alkaloids were found only in Bawang Dayak
[Elewtherine sp.) ethancl extract, whereas triterpenoids were found
only in Hati Tanah [Angiopterss 5p)) ethanol extract. The flavonoids
were not detected in both extracts, The presence of tamnins, saponins,
and stergids in both extracts can be responsible for the antimicrobial
properties phserved Tannins can bind to proline-rich proteins and
interfere with protein symthesis [22], Saponin acts as a chemscal barrier
in the plant defense system to encounter the pathogens. Saponins
can cause leakage of ceriin proteins and enzymes from bacterial
cells [23,24]. Steroids were reported to have antibacterial properties
through mechanisms in which steroids can bind o lipid membranes
and canse leakage in lippsome action [25].

In this stady, clindamyein was used as positive controls. B acnes was
known to be sensitive to andbiotics such as dindanmrein, tetracycline,
quinalones, peniclling, and cephalosporins [26]. The diameters of
inhibition zones produced by clindamycin with the concentration of
5% and 10% agginst B acnes were 343227 mm and 371225 mm,
respectively, as presented in Table 2,

The antibacterial activity test of extract against P! acnes that was done
in triplicates showed the existence of the variatdon of inhibition zone
diameter; The diameters of the inhibidon zones of Bawang Dayak
[ETewtherine sp) ethanol exmact at concentrations of 5% and 10%
were 5,1%1.5 mm and 7213 mm, respectively. On the other hand,
the diameters of the inhibition zones of Hati Tanah [Argiopteris sp)
ethanal extract at concentratgons of 5% and 10% were 4.0 1.5 mm and
59.2£2.5 mm, respectively.

The antibacterial activity test was also performed by combining Bawang
Dayak (Elautherine sp) and Had Tamah (Angiopteriz sp) ethanol
extracts and then tested against B acnes, The diameters of inhibition
zones produced in combination 1 (5%:5%), combination 2 [5%:10%),
and combinadon 3 [10%:5%) were 58203 mm, 10.B22.0 mm, and
15,5%2,8 mm, respectively (Table 3.

CONCLUSION

The results of this study showed that both Bawang Dayak [Eleuthering
sp,] ethanol extract and Hati Tanah (Angiopteris 5p.) ethanol extract
have potentials to inhibit the growth of B acnes, The presence of
tanmins, saponins, and steroids in beth extracts can be responsible for
the antmicrobial properties observed The best antbacterial activity
was produced ly combining the two exiracts with 1024 Bawang Dayak
[Eleutherine sp.) ethanol extract and 5% Hat Tanzh (Angiopteris sp)
ethanal extract (combination 3), wherein the resulting inhibigon zane
diameter was 15.522,8 mm. Clindamyyein as a positive contral produced
anmch larger inhibiton zone diameter, but there was a hish probabity
of mereasing inhibition zone diameter if the concentration of Bawang
Dayak [Elsutherine sp.) ethanol extractand Hat Tansh (Angiopterts sp)
ethanal extract is mcreased Further research is needed to obiain
minimum inhibitory concentration from both plant extracts and

Tahle 1: Results of the phytochemical sereening of
Bawang Dayak (Eleutherine sp.) ethanol extract and Hati
Tanah [Angiopteris 5p.) ethanol extract

extract, and [J) combination of 10% Bawang Dayak [Hleutherine Secondary Results
sp) ethanol extract and 5% of Hati Tansh [Angigpteris sp)) ethanal metabolites Bawang Dayak Hati Tanah
extract. Antibarterial activity test of these combinations was tested by ethanol extract ethamol extract
procedure as described above. The stady was repeated in triplicates for —
each combination, M * -
E']a'.rncn_J:lu:]s - -
RESULTS AND DISCUSSION Spomns * ¢
The resuls of the phytochemica]l screening of Bawang Dapak Steroids + +
(Eleutherine sp.) ethanol exract and Hati Tanah (Argiopteris sp.) Tannins + +
ethane] extract are showm in Table L + Detected, -: Mot detected
2014 & International Conference on Hiological and Medical Sceences [ICBEFS Z0148) 1z
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Table I: Antibacterial activity of Bawang Dayak (Elewtherime sp.) ethanol extract and Hati Tanah (Angiopterts sp.) ethanol extract against

Propionibacteriinm acnes
Materials Concentration (%) Inhibition zone Inhibition zone diameter [mm) [meanz50 n=3)
diameters [mm)
1 2 3
(Qindanyyrin (positive control] 5 364 351 313 34307
10 399 363 352 3T.1i25
Bawang Dayak [Eleutherine sp.) ethancl extract 5 E& 4% 77 61iLS
10 B0 7B 102 B7il3
Hati Tanah [Argiopteris sp.) ethanal extract 5 23 Bh 42  40%lS
10 1.2 &4 100 9.2%L5

Tahble 3: Antibacterial activity of Bawang Dayak [Eleutherine sp.) ethano] extract and Hati Tanah (Angiopteriz sp.) ethanol extract in
combination against Propionibecteriinm acnes

Materials Combination Concentration (%) Inhibition zone Inhibition zone
diameters [mm]) diameter [mm) (mean+5D; n=3)
1 2 3

(Combination of Bawang 1 55 55 58 6.1 5.B30.3

Dayak (Eleuthering sp.) ethanol exract: 2 5:10 123 a5 1L7 108220

Hati Tanah [Angiopteris 5p.) ethanal 3 10:5 16% 173 123 155#28

extract

their combinations so that it @n be developed into an antibacterial
formulation for acne treatment.
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