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PHYTOCHEMICAL SCREENING AND ANTIBACTERIAL ACTIVITY OF BAWANG DAYAK ( 

ELEUTHERINE SP.) AND HATI TANAH ( ANGIOPTERIS SP.) AND THEIR COMBINATION 

AGAINST PROPIONIBACTERIUM ACNES SUSI NOVARYATIIN* Department of Pharmacy, 

Faculty of Health Science, Muhammadiyah University of Palangkaraya, Palangka Raya, 

Central Kalimantan, Indonesia. Email: susi_novaryatiin@yahoo.com Received: 05 June 

2018, Revised and Accepted: 16 February 2019 ABSTRACT Objective: The objective of 

this research was to investigate the preliminary phytochemical screening and 

antibacterial activity of Bawang Dayak (Eleutherine sp.)  

 

and Hati Tanah (Angiopteris sp.) and their combination against Propionibacterium 

acnes. Methods: The extracts were used for phytochemical screening. Antibacterial 

activity was performed using disc diffusion technique, with two variations of the 

concentration of 5% and 10% 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 tannins, saponins, and steroids. The antibacterial activity against P. acnes 

showed that the inhibition zones of Bawang Dayak ethanol extract were 6.1±1.5 mm 

(5%) and 8.7±1.3 mm (10%).  

 

On the other hand, the inhibition zones of Hati Tanah ethanol extract were 4.0±1.6 mm 

(5%) and 9.2±2.5 mm (10%). The inhibition zones produced in combinations 1, 2, and 3 

were 5.8±0.3 mm, 10.8±2.0 mm, and 15.5±2.8 mm, respectively. Conclusion: In this 

study showed the presence of tannins, saponins, and steroids that might be responsible 

for antibacterial activity in both extract. The best antibacterial activity was produced by 

combining the two extracts (combination 3). Keywords: Antibacterial activity, Eleutherine 

sp., Angiopteris sp., Propionibacterium acnes. INTRODUCTION Acne is one of the most 

common and chronic skin infections, affecting almost everyone during his lifetime [1].  



 

This infection was influenced by several internal and external factors such as 

androgen-mediated stimulation of sebaceous gland activity, follicular 

hyperkeratinization, hormonal imbalance, inflammation, and external bacterial infection 

[2,3]. Propionibacterium acnes is a Gram-positive bacteria and is a normal flora of the 

skin that plays a role in the formation of acne. P. acnes was involved in the development 

of inflammatory acne by activating complements and metabolizing sebaceous 

triglycerides into fatty acids that irritate the follicular wall and surrounding dermis [4].  

 

Treatment of acne can be done by giving antibiotics such as clindamycin, tetracycline, 

and erythromycin with the aim of reducing the population of P. acnes. It has been 

reported that acne patients who receive clindamycin, tetracycline, and erythromycin as 

their treatment tended to cause an increased occurrence of upper respiratory tract 

infections when compared with acne patients without antibiotic therapy [5]. In addition, 

the use of antibiotics as the first choice of acne treatment may result in antibiotic 

resistance due to the evolutionary adaptation of bacteria.  

 

This condition encourages the development of research to explore antimicrobial agents 

from plant origin. Kalimantan is the largest island in Indonesia that is famous for its 

biodiversity. 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 biodiversities are scattered all over Kalimantan Island, one of which is in Central 

Kalimantan Province. Central Kalimantan with an area of 15,380,410 hectares where 

about 70% is considered as forested area.  

 

This province has been found to be the home of medicinal plant biodiversity [6,7]. 

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 Hati Tanah (Angiopteris sp.). Empirically, Bawang Dayak ( 

Eleutherine sp.) bulb was known to have properties to treat various diseases such as 

breast cancer, hypertension, diabetes, cholesterol, acne and ulcers, colon cancer, prevent 

stroke, dysentery, dysuria, and colitis [8].  

 

Active compounds contained in Bawang Dayak bulb that can provide antibacterial 

activity include flavonoid, phenols, glycosides, triterpenoids, and anthraquinone. 

Previous research reported that Bawang Dayak ethanol extract gave minimal inhibitory 

concentrations at concentrations of 10 mg/ml against the bacteria P. acnes, 

Staphylococcus epidermidis , and Staphylococcus aureus [9,10]. Hati Tanah ( 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 have antibacterial properties [11].  

 

The previous study showed that Hati Tanah bulb ethanol extract was effective in 

inhibiting the growth of S. aureus with inhibition zone diameter of 15.63±0.15 mm at 

extract concentration of 1% [12]. The combination of interactions of the antimicrobial 

agents has shown significant effectiveness and two or more compounds interact to 

produce a joint increase, reinforcing the effects of each antimicrobial agent. 

Combinations can increase the efficacy of other antimicrobial agents and can be used as 

an alternative treatment for infections caused by multidrug-resistant microorganism 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 ( Eleutherine sp.) and Hati Tanah ( 

Angiopteris sp.) and their combination against P. acnes. Research Article ISSN - 0975 - 

7058 Vol 11, Special Issue 3, 2019 © 2019 The Authors. Published by Innovare Academic 

Sciences Pvt Ltd. This is an open access article under the CC BY license 

(http://creativecommons. org/licenses/by/4. 0/) DOI: 

http://dx.doi.org/10.22159/ijap.2019.v11s3.M0011 2018 6th International Conference on 

Biological and Medical Sciences (ICBMS 2018) 12 MATERIALS AND METHODS Plant 

material Bawang Dayak (Eleutherine sp.) and Hati Tanah ( Angiopteris sp.)  

 

were purchased from Kahayan Traditional Market of Palangka Raya, Central Kalimantan, 

Indonesia. The bulb part of Bawang Dayak ( Eleutherine sp.) and Hati Tanah (Angiopteris 

sp.) was washed thoroughly with tap water, shade dried, powdered using blender, and 

stored. Preparation of plant extract Dried powders of Bawang Dayak ( Eleutherine sp.) 

and Hati Tanah (Angiopteris sp.) were extracted with ethanol 70% using Soxhlet’s 

apparatus. The advantage of this system was that instead of many portions of the warm 

solvent being passed through the sample, just one batch of solvent is recycled [15].  

 

The use of 70% ethanol solvents was due to its universal properties that capable of 

dissolving almost all types of secondary metabolites, non-toxic, and safe to use [16,17]. 

The extracts were concentrated and then subjected preliminary phytochemical analysis. 

Phytochemical screening The extracts were used for preliminary screening of 

phytochemicals such as alkaloids, tannins, flavonoids, triterpenoids, steroids, and 

saponins [18,19]. Inoculum preparation P. acnes was grown in brain heart infusion 

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 Antibacterial activity was performed using disc diffusion technique [20], 



where the discs were impregnated with two variations of the concentration of 5% and 

10% for each Bawang Dayak (Eleutherine sp.) and Hati Tanah ( Angiopteris sp.) ethanol 

extracts. The McFarland 0.5 standard was prepared [21] and 10 mL were put into sterile 

tubes. Bacterial suspension was made by taking bacterial colonies diluted in sterile 

normal saline and the turbidity adjusted to 1–2 × 10 8 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-Hinton agar plate. Then, all the discs that have been 

immersed in each Bawang Dayak (Eleutherine sp.) and Hati Tanah ( Angiopteris sp.) 

ethanol extracts were placed on the plates. A clindamycin antibiotic was used as positive 

controls with concentration 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 

37°C. The diameter of the zone of inhibition formed was measured in mm using a 

caliper. The study was repeated in triplicates for each extract and positive control.  

 

Antibacterial activity of Bawang Dayak ( Eleutherine sp.) ethanol extract and Hati Tanah ( 

Angiopteris sp.) ethanol extract in combination Antibacterial activity of containing 

Bawang Dayak ( Eleutherine sp.) ethanol extract and Hati Tanah ( Angiopteris sp.) 

ethanol extract in combination was determined. Solutions containing various 

concentrations of Bawang Dayak ( Eleutherine sp.) and various concentrations of Hati 

Tanah ( Angiopteris sp.) were prepared. These solutions consisted of the (1) combination 

of 5% Bawang Dayak (Eleutherine sp.) ethanol extract and 5% Hati Tanah ( Angiopteris 

sp.) ethanol extract, (2) combination of 5% Bawang Dayak ( Eleutherine sp.)  

 

ethanol extract and 10% of Hati Tanah ( Angiopteris sp.) ethanol extract, and (3) 

combination of 10% Bawang Dayak ( Eleutherine sp.) ethanol extract and 5% of Hati 

Tanah ( Angiopteris sp.) ethanol extract. Antibacterial activity test of these combinations 

was tested by procedure as described above. The study was repeated in triplicates for 

each combination. RESULTS AND DISCUSSION The results of the phytochemical 

screening of Bawang Dayak (Eleutherine sp.) ethanol extract and Hati Tanah ( 

Angiopteris sp.) ethanol extract are shown in Table 1. The results showed that both 

Bawang Dayak ( Eleutherine sp.) and Hati Tanah ( Angiopteris sp.) ethanol extracts 

contained tannins, saponins, and steroids.  

 

However, alkaloids were found only in Bawang Dayak (Eleutherine sp.) ethanol extract, 

whereas triterpenoids were found only in Hati Tanah ( Angiopteris sp.) ethanol extract. 

The flavonoids were not detected in both extracts. The presence of tannins, saponins, 

and steroids in both extracts can be responsible for the antimicrobial properties 

observed. Tannins can bind to proline-rich 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 certain proteins and enzymes from bacterial 

cells [23,24].  

 

Steroids were reported to have antibacterial properties through mechanisms in which 

steroids can bind to lipid membranes and cause leakage in liposome action [25]. In this 

study, clindamycin was used as positive controls. P. acnes was known to be sensitive to 

antibiotics such as clindamycin, tetracycline, quinolones, penicillins, and cephalosporins 

[26]. The diameters of inhibition zones produced by clindamycin with the concentration 

of 5% and 10% against P. acnes were 34.3±2.7 mm and 37.1±2.5 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 variation of inhibition zone diameter.  

 

The diameters of the inhibition zones of Bawang Dayak (Eleutherine sp.) ethanol extract 

at concentrations of 5% and 10% were 6.1±1.5 mm and 8.7±1.3 mm, respectively. On 

the other hand, the diameters of the inhibition zones of Hati Tanah ( Angiopteris sp.) 

ethanol extract at concentrations of 5% and 10% were 4.0±1.6 mm and 9.2±2.5 mm, 

respectively. The antibacterial activity test was also performed by combining Bawang 

Dayak ( Eleutherine sp.) and Hati Tanah ( Angiopteris sp.) ethanol extracts and then 

tested against P. acnes .  

 

The diameters of inhibition zones produced in combination 1 (5%:5%), combination 2 

(5%:10%), and combination 3 (10%:5%) were 5.8±0.3 mm, 10.8±2.0 mm, and 15.5±2.8 

mm, respectively (Table 3). CONCLUSION The results of this study showed that both 

Bawang Dayak ( Eleutherine sp.) ethanol extract and Hati Tanah ( Angiopteris sp.) 

ethanol extract have potentials to inhibit the growth of P. acnes . The presence of 

tannins, saponins, and steroids in both extracts can be responsible for the antimicrobial 

properties observed. The best antibacterial activity was produced by combining the two 

extracts with 10% Bawang Dayak (Eleutherine sp.)  

 

ethanol extract and 5% Hati Tanah ( Angiopteris sp.) ethanol extract (combination 3), 

wherein the resulting inhibition zone diameter was 15.5±2.8 mm. Clindamycin as a 

positive control produced a much larger inhibition zone diameter, but there was a high 

probability of increasing inhibition zone diameter if the concentration of Bawang Dayak 

(Eleutherine sp.) ethanol extract and Hati Tanah ( Angiopteris sp.) ethanol extract is 

increased.  

 

Further, research is needed to obtain minimum inhibitory concentration from both plant 

extracts and Table 1: Results of the phytochemical screening of Bawang Dayak 

(Eleutherine sp.) ethanol extract and Hati Tanah (Angiopteris sp.) ethanol extract 



Secondary metabolites Results Bawang Dayak ethanol extract Hati Tanah ethanol extract 

Alkaloids + - Flavonoids - - Saponins + + Triterpenoids - + Steroids + + Tannins + + +: 

Detected, -: Not detected Novaryatiin Int J App Pharm, Vol 11, Special Issue 3, 2019, 

11-13 2018 6th International Conference on Biological and Medical Sciences (ICBMS 

2018) 13 their combinations so that it can be developed into an antibacterial 

formulation for acne treatment.  

 

ACKNOWLEDGMENT The author would like to express her great appreciation to the 

Overseas Seminar Assistance Program, Directorate General of Research and 

Development, Kemenristekdikti of Indonesia (Program Bantuan Seminar Negeri 

Penguatan dan Kemenristekdikti Indonesia) to facilitate to the 2018 6th International 

Conference on Biological and Medical Sciences (ICBMS 2018), August 22–24, 2018. 

REFERENCES 1. Azimi H, Fallah-Tafti M, Khakshur AA, Abdollahi M. A review of 

phytotherapy of acne vulgaris: Perspective of new pharmacological treatments. 

Fitoterapia 2012;83:1306-17. 2. Toyoda M, Morohashi M. Pathogenesis of acne. Med 

Electron Microsc 2001;34:29-40. 3. Coenye T, Peeters E, Nelis HJ.  

 

Biofilm formation by Propionibacterium acnes is associated with increased resistance to 

antimicrobial agents and increased production of putative virulence factors. Res 

Microbiol 2007;158:386-92. 4. Webster GF. Acne vulgaris. BMJ 2002;325:475-9. 5. 

Margolis DJ, Bowe WP, Hoffstad O, Berlin JA. Antibiotic treatment of acne may be 

associated with upper respiratory tract infections. Arch Dermatol 2005;141:1132-6. 6. 

Krismawati A, Sabran M. Genetic Resource Management of Specific Medicinal Plants of 

Central Kalimantan. Palangka Raya: Balai Pengkajian Teknologi Pertanian Kalimantan 

Tengah; 2006. 7. Subeki, Matsuura H, Yamasaki M, Yamato O, Maede Y, Katakura K, et al.  

 

Effects of central kalimantan plant extracts on intraerythrocytic babesia gibsoni in 

culture. J Vet Med Sci 2004;66:871-4. 8. Galingging RY. Bawang dayak as multifunctional 

medicinal plants. Res Dev News 2009;15:2-4. 9. Mierza V, Suryanto D, Nasution PM. 

Phytochemical Screening and Antibacterial Effect Assay of Bawang Sabrang (Eleutherine 

palmifolia Merr.) Bulbus Ethanol Extract. Proceeding of National Seminars; 2011. 10. 

Warnida H, Sukawaty Y, Mega. Stability and activity of bawang tiwai (Eleutherine 

americana (Mill.) Urb.) Bulbus gel extract as anti acne. J Ilmiah Manuntung 2015;1:94-9. 

11. Handayani R, Novaryatiin S, Valentiningtyas WA.  

 

Identification of pharmacognostic hati tanah plant of origin of Palangka Raya, central 

Kalimantan. J Surya Med 2015;1:53-61. 12. Novaryatiin S, Handayani R, Chairunnisa R. 

Inhibitory assay of hati tanah (Angiopteris Sp.) bulbus ethanol extract against 

Staphylococcus aureus. J Surya Med 2017;3:23-31. 13. Kamatou GP, Viljoen AM, van 

Vuuren SF, van Zyl RL. In vitro evidence of antimicrobial synergy between Salvia 



chamelaegana and Leonotis leonurus. South Afr J Bot 2006;72:634-6. 14. Aiyegoro O, 

Adewusi A, Oyedemi S, Akinpelu D, Okoh A. Interactions of antibiotics and methanolic 

crude extracts of Afzelia africana (Smith.) against drug resistance bacterial isolates. Int J 

Mol Sci 2011;12:4477-503. 15.  

 

Manigandan M, Kolanjinathan K. Qualitative phytochemical screening and antioxidant 

activity of Elytraria acaulis Lindau (Acanthaceae). Asian J Pharm Clin Res 2016;9:1-4. 16. 

Azis T, Febrizky S, Mario AD. The effect of type of solvents to alkaloids yield percent 

from salam India ( Murraya koenigii) Leaves. Teknik Kimia 2014;20:1-6. 17. Pratiwi D, 

Wardaningsih S, Isnindar I. The test of antioxidant activity from bawang mekah leaves ( 

Eleutherine americana Merr.) Using DPPH (2,2-diphenyl-1-picrylhydrazyl) method. Tradit 

Med J 2013;18:9-16. 18. Mojab F, Kamalinejad M, Ghaderi N, Vahidipour HR.  

 

Phytochemical screening of some species of Iranian plants. Iran J Pharm Res 

2003;2:77-82. 19. Ghosal M, Mandal P. Phytochemical screening and antioxidant 

activities of two selected ‘BIHI’ fruits used as vegetables in Darjeeling himalaya. Int J 

Pharm Pharm Sci 2012;4:567-74. 20. Bauer AW, Kirby WM, Sherirs JC, Turck M. Antibiotic 

susceptibility testing by standard single disk method. Am J Clin Pathol 1966;45:433-96. 

21. Koneman WE, Allen DS, Janda MW, Scherchenberger CP, Winn WC. Antimicrobial 

susceptibility testing. In: Color Atlas and Text Book of Diagnostic Microbiology. 4 th ed. 

Philadelphia, PA: JB Lippincott Company; 1992. p. 624, 629, 637. 22. Shimada T. Salivary 

proteins as a defense against dietary tannins.  

 

J Chem Ecol 2006;32:1149-63. 23. Zablotowicz RM, Hoagland RE, Wagner SC. Effect of 

saponins on the growth and activity of rhizosphere bacteria. Adv Exp Med Biol 

1996;405:83-95. 24. Ravi L, Manasvi V, Praveena LB. Antibacterial and antioxidant activity 

of saponin from Abutilon indicum Leaves. Asian J Pharm Clin Res 2016;9:344-7. 25. 

Epand RF, Savage PB, Epand RM. Bacterial lipid composition and the antimicrobial 

efficacy of cationic steroid compounds (Ceragenins). Biochim Biophys Acta 

2007;1768:2500-9. 26. Eady AE, Cove JH, Layton AM. Is antibiotic resistance in cutaneous 

propionibacteria clinically relevant? implications of resistance for acne patients and 

prescribers. Am J Clin Dermatol 2003;4:813-31.  

 

Table 2: Antibacterial activity of Bawang Dayak (Eleutherine sp.) ethanol extract and Hati 

Tanah (Angiopteris sp.) ethanol extract against Propionibacterium acnes Materials 

Concentration (%) Inhibition zone diameters (mm) Inhibition zone diameter (mm) 

(mean±SD; n=3) 1 2 3 Clindamycin (positive control) 5 36.4 35.1 31.3 34.3±2.7 10 39.9 

36.3 35.2 37.1±2.5 Bawang Dayak (Eleutherine sp.) ethanol extract 5 5.6 4.9 7.7 6.1±1.5 

10 8.0 7.8 10.2 8.7±1.3 Hati Tanah (Angiopteris sp.) ethanol extract 5 2.3 5.5 4.2 4.0±1.6 

10 11.2 6.4 10.0 9.2±2.5 Table 3: Antibacterial activity of Bawang Dayak (Eleutherine sp.)  



 

ethanol extract and Hati Tanah (Angiopteris sp.) ethanol extract in combination against 

Propionibacterium acnes Materials Combination Concentration (%) Inhibition zone 

diameters (mm) Inhibition zone diameter (mm) (mean±SD; n=3) 1 2 3 Combination of 

Bawang Dayak (Eleutherine sp.) ethanol extract: Hati Tanah (Angiopteris sp.) ethanol 

extract 1 5:5 5.5 5.8 6.1 5.8±0.3 2 5:10 12.3 8.5 11.7 10.8±2.0 3 10:5 16.9 17.3 12.3 

15.5±2.8  
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