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Science Alert support@scialert.com via smtpserver.email
to me

Dear Dr. Diky Setya Diningrat

This is with regard to your submitted manuscript, 86564-1JP-ANSI, titled Antimicrok
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathc
International Journal of Pharmacology on August 09, 2017 for consideration as a R

The article has been accepted for publication after revision. A Peer Review report i
can access this report after log in to your account with User ID: dikysetyadiningrat(

If you have forgot your password, you may retrieve your password from the followir
User ID dikysetyadiningrat@gmail.com.

http://scialert.com/forgot _password.php

It is therefore, requested to please submit revised version of your article urgently fo
Please let us know when we can expect the revised version of your manuscript.
We look forward to hearing from you.

Regard

Madiha Saeed

Academic Editor
International Journal of Pharmacology
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Science Alert no-reply@scialert.com via smtpserver.email
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Dear Diky Setya Diningrat,

Status of your above mentioned manuscript has been changed. Current status of your manuscript
is as under:

Manuscript has been accepted for publication (Pending for Payment)

For further information, please logon the system at http://www.scialert.com/login.php with your
user id and password.

Best Regards
Science Alert Support Team

Signin Science Alert no-reply@scialert.com via smtpserver.email
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Dear Diky Setya Diningrat,

Status of your above mentioned manuscript has been changed. Current status of your manuscript
is as under:

Manuscript assigned to production department for layout designing

For further information, please logon the system at http://www.scialert.com/login.php with your
user id and password.

Best Regards
Science Alert Support Team
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Dear Diky Setya Diningrat,

Thanks for your email. It is to inform you that we safely received your payment. Now
layout designing. Soon you will receive the galley proof of your article.

Your patience in this regard would be highly appreciated

Regards

Madiha Saeed

Academic editor

Science Alert Support Team
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Dear Dr. Diky Setya Diningrat

This is with regard to your submitted manuscript, 86564-IJP-ANSI, titled Antimicrobial Profile of Pr
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte
International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The above mentioned manuscript has been finally accepted by the Reviewer for publication in Inte
Journal of Pharmacology as Research Article. You may download the final acceptance letter after |
your account with User ID dikysetyadiningrat@gmail.com.

Before we can continue with final production, it is mandatory to pay Article Processing Charges. A
published in our journals are open access and freely available online, immediately upon publicatiol
made possible by an article-processing charge (APC) that covers the range of publishing services
provide. This includes provision of online tools for editors and authors, article production and hostil
with abstracting and indexing services, and customer services. The APC, payable when your mani
j editorially accepted and before publication, is charged to either you, or your funder, institution or el

You may download the invoice after log in to your account with User ID: dikysetyadiningrat@gmail

If you have forgot your password, you may retrieve your password from the following link by provic
User ID dikysetyadiningrat@gmail.com.
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Transaction confirmation

Science Alert

Transaction reference: 040010307522

Transaction type: Sale

Amount: $1,000.00

Description: Publication / Processing Charges

Time: 10:20 AM on Friday the 20th of October, 2017
j Authorisation Code: 770018

Card: Visa Debit ending 1877

Please retain this receipt for your records.

For more information, please visit http://sciencealert.ae/ or contact sarwarm@sciencealert.ae
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Dear Author,

Thanks for your email. We safely received your revise article. Now it has been assigned to the acade
further action

Regard

Madiha Saeed

Academic Editor
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Dear Author,
Thanks for your email. We safely received your revise article. But currently it has been assigned to th
editor for further action
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte

International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The article has been accepted for publication after revision. A Peer Review report is available onlir
can access this report after log in to your account with User ID: dikysetyadiningrat@gmail.com.

If you have forgot your password, you may retrieve your password from the following link by provic
User ID dikysetyadiningrat@gmail.com.

http://scialert.com/forgot_password.php
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The article has been accepted for publication after revision. A Peer Review report is available onlir
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If you have forgot your password, you may retrieve your password from the following link by provic
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte
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Dear Author,
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Academic Editor
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Science Alert support@scialert.com via smtpserver.email
to me

Dear Dr. Diky Setya Diningrat,
I hope you will receive this email with good health.

Thanks for being registered with Science Alert online manuscript submission and peer |
that helps to submit articles to more than 150 peer reviewed journals with one accoun

Science Alert encourages all authors to register for a LiveDNA iD and associate it with t
Alert account.

‘ LiveDNA is a unique and persistent identifier that distinguishes you from every other re¢
connects you to your research activities, so you can always get the credit for your worl

Your current Science Alert profile status is as “non-registered member”. To registers yo
LiveDNA we need the most recent copy of your CV immediately, so that we may get yo

early as possible and update your Science Alert profile.

Your quick response would be highly appreciated.

https://mail.google.com/mail/u/0/?hi=en#search/science+alert/FMfcgxmVzTRWQgkRVftPXFWWQhHNstss 7m


https://support.google.com/mail/answer/1311182?hl=en

7/25/2019 86564-IJP-ANSI - Request for Revised Atrticle - dikysetyadiningrat@gmail.com - Gmail

= Q, science alert

86564-IJP-ANSI - Request for Revised Article Inbox x

Science Alert support@scialert.com via smtpserver.email
to me

Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte

International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The article has been accepted for publication after revision. A Peer Review report is available onlir
can access this report after log in to your account with User ID: dikysetyadiningrat@gmail.com.

If you have forgot your password, you may retrieve your password from the following link by provic
User ID dikysetyadiningrat@gmail.com.

http://scialert.com/forgot_password.php

It is therefore, requested to please submit revised version of your article urgently for further proces

Please let us know when we can expect the revised version of your manuscript.
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte

International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The article has been accepted for publication after revision. A Peer Review report is available onlir
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Dear Martina Restuati
This is with regard to your submitted manuscript, 86564-IJP-ANSI, titled Antimicrobial Profile of Pr
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte

International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The article has been accepted for publication after revision. A Peer Review report is available onlir
corresponding author can access this report after log in to his/her account.

j It is therefore, requested to please submit revised version of your article urgently for further proces
Please let us know when we can expect the revised version of your manuscript.
We look forward to hearing from you.
Regard

Madiha Saeed
Academic Editor
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Dear Dr. Diky Setya Diningrat
This is with regard to your submitted manuscript, 86564-IJP-ANS]I, titled Antimicrobial Profile of Pri
pubescens. Blume and Centella asiatica Extracts Against Bacteria and Fungi Pathogens , submitte

International Journal of Pharmacology on August 09, 2017 for consideration as a Research Article

The article has been accepted for publication after revision. A Peer Review report is available onlir
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to me

Dear Diky Setya Diningrat,

Status of your above mentioned manuscript has been changed. Current status of your manuscript
is as under:

Manuscript Accepted after Revision

For further information, please logon the system at http://www.scialert.com/login.php with your
user id and password.

Best Regards
Science Alert Support Team
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Status has been changed for your article No. 86564-1JP-ANSI - dikysetyadiningrat@gmail.com - Gmail

Q. 86564

Status has been changed for your article No. 86564-1JP-Al

Science Alert no-reply@scialert.com via smtpserver.email
to me

Dear Diky Setya Diningrat,

Status of your above mentioned manuscript has been changed. Current status of your manuscript
is as under:

Manuscript assigned to Reviewer for Scientific Review

For further information, please logon the system at http://www.scialert.com/login.php with your
user id and password.

Best Regards
Science Alert Support Team

Reply Forward
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REPLY TO REVIEWER’S COMMENTS SHEET
(Article No. 86564)

<7 days for implementing the changes>

Your paper has undergone first reviews. You received two reviews from two independent
reviewers who don’t know your identity. Their remarks are impartial, focused on the merit and
academic quality of your paper. They are renowned professionals with huge experience in
publishing and reviewing papers in your field of study. You may disagree with some of their
remarks but keep in mind that the reviewers are experts in your chosen topic and they will help
you improve your paper. It is normal even for experienced conservators and researchers to
receive huge numbers of remarks from reviewers.

The authors are obliged by the publishing agreement to carry out all the changes advised by
reviewers within a deadline set by the editor. Refusal or not providing the amended document
on time will result in rejecting your paper for publication.

Overall comments:
Author is advised to re-write the full text carefully with the help of English
Language Expert and correct the spelling, grammar, punctuation and vocabulary

usage errors. Provide English Language Editing certificate

Serial Part of the Reviewer’'s Comments Response
No. Manuscript of Author
1 Corresponding | Who is the corresponding author? One author must be designated as
Author “Corresponding Author”. Name with contact details (E-mail address, full
postal address and Telephone number) of corresponding author should
be mentioned here clearly
2 Running Title | Provide the running title of the article as it is necessary according to the format of the
journal.
3 liveDNA From January 1, 2017, its compulsory for all corresponding authors
submitting papers to any Science Alert Journal to provide LiveDNA iDs
(livedna.net) before final publication of their articles. With this standard
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for use in preventive and curative medicine.Premna
pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to
investigate in vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens
and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms
including bacteria and fungi using agardiffusion technique\.‘[i-[e]Results:The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The
results of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0
to 155 mg/ml for C. asiatica. Conclusion:The extracts were assessed to validate the potential
activity of the medicinal plants against microbes. These studies wereconducted to separate the
individual componentsof P. pubescens and C. asatica usingcolumnchromatography to
developalternative synthetic agents. ﬂ—lowever, it is necessary to determine the toxicity of the
active constituents, their side effects and pharmaco-kinetic properties‘[uﬂ.

ﬂ(eywords: \[US]Premna pubescens- Blume, Centella asiatica, antimicrobial,
Minimum inhibitory concentratioM¥€, Inhibition zone

INTRODUCTION

The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countries (H{ios & Recio, 2005‘[i—[9]). Nearly 6-7 thousand species of
medicinal plants out of about 17-18 thousand flowering plants are known to be in use in folk and
officially recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and

Papua (Roosita et al., 2008).

fNorth Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein

preventiveandcurativemedicinjuioe (Khairiah et al., 2017).Sinceancient civilization, the



variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita
et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants
represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). [Because\[un] of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and biologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known
by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the
traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Muhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was
previously screened by (Restuati et al, 2016).

Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic

Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,



Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as “Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against
the important pathogens. In this paper the results of such studies are reported in order to
orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS‘[i-[lz]

Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using \Soxhlet apparatus [[u131with 95%
(v/v) [Methanol\[um as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection

(MTCC) Biology Department Medan State University. Active cultures were generated by



inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of
different species were subjected to antimicrobial assay using the agar well diffusion
method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50ul of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for
fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical ’analysis\[i»[w]

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeecerding—toFie—ta2 band Fablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la ., b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO



plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarioussalivariousand 8.
Aurensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella

asiatica
Premna pubescens- Blume Centellaasiatica
Pathogen A B C  MC A B C  MICus]
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 9%
oxXysporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
i’;fg fl‘;c"cc“s 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
fysr‘;.‘:gffgonas 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aerugznosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration



[u17]

Fig.la.Antimicrobial activity of methanol extractsPremna pubescens-Blume

[U18]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica




The results of MICs values are lowest at \66 ‘[u191 andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica.The variation of antimicrobial activity of eur these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.

expansum and C. asatica on P. aeruginosa and S. mutans.
DISCUSSION

These extracts are ﬂlarmless \[uzO] and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.
The effectiveness of the active compounds in plant extractscauses the production of
growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and

cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,



uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, wuscharidin, wuzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et
al., 2016).

No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and

itisoneofthecommonestbacterialpathogens encountered in the community causing severe food



poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).
CONCLUSIONu211S
Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. fFurther studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic propertie‘[uzz]s.
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for wuse in preventive and curative medicine.Premna
pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to
investigate in vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens
and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms



including bacteria and fungi using agardiffusion techniqueH[i-[s]Results:The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The
results of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0
to 155 mg/ml for C. asiatica. Conclusion:The extracts were assessed to validate the potential
activity of the medicinal plants against microbes. These studies wereconducted to separate the
individual componentsof P. pubescens and C. asatica usingcolumnchromatography to
developalternative synthetic agents. fHowever, it is necessary to determine the toxicity of the
active constituents, their side effects and pharmaco-kinetic properties‘[un.

Keywords: wsiPremna pubescens- Blume, Centella asiatica, antimicrobial,
Minimum inhibitory concentratioMI¥€, Inhibition zone

INTRODUCTION

The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countries (H{ios & Recio, 2005‘[i-[9]). Nearly 6-7 thousand species of
medicinal plants out of about 17-18 thousand flowering plants are known to be in use in folk and
officially recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and

Papua (Roosita et al., 2008).

North Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein
preventiveandcurativemedicinl[u10]e (Khairiah et al., 2017).Sinceancient civilization, the
variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita

et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants



represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). Becausef11 of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and biologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known
by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the
traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Muhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was
previously screened by (Restuati et al, 2016).

Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic
Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as “Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against

the important pathogens. In this paper the results of such studies are reported in order to



orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS]i(12]

Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using \Soxhlet apparatus ‘[u13]with 95%
(v/v) [Methanol\[um as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of

different species were subjected to antimicrobial assay using the agar well diffusion



method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50ul of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for
fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical !analvsis\[i»[15]

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeecerding—toFie—la2 band Tablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .

Aurensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella
asiatica

Premna pubescens- Blume Centellaasiatica

Pathogen A B C MIC A B C MIC|u16]

Fungi Aspergillus 10 11 13 153 15 18 20 66




niger

Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La-ctoba.allus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 22 101 0 0 0 0
. mutans
Bacteria (+) Steptococcus
ploc 12 14 16 101 14 16 18 128

salivarious
Staphylococcus 27 26 29 67 10 12 13 148
aureus
Pseudom?nas 15 14 16 11 11 16 26 145
marginalis
f;;‘:g’g’;w”‘” 11 14 17 19 19 21 23 81

Bacteria (-) Pseudomonas 11 13 15 0 0 0 0 0
aeruginosa
Xanthomgnas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic

extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory

concentration

[U17]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[U18]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

The results of MICs values are lowest at \66 ‘[u19] andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica.The variation of antimicrobial activity of eur these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.
expansum and C. asatica on P. aeruginosa and S. mutans.

DISCUSSION

These extracts are ﬂlarmless \[uzO] and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.

The effectiveness of the active compounds in plant extractscauses the production of




growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and
cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,
uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et

al., 2016).



No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).
CONCLUSION 2118

Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. ﬂsurther studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and

pharmaco-kinetic propertie‘[uzz]s.
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for wuse in preventive and curative medicine.Premna
pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to
investigate jn vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens

and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms
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including bacteria and fungi using agardiffusion technique].fResults:The length of the inhibition

zone was measured in millimeters from the edge of the well to the inhibition zone. P. pubescens
showed significant to moderate activity against (14 mm) Pseudomonas marginalis and (21 mm)
Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of (MICs)
values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0 to 155 mg/ml for
C. asiatica. Conclusion:The extracts were assessed to validate the potential activity of the
medicinal plants against microbes. These studies wereconducted to separate the individual
componentsof P. pubescens and C. asatica usingcolumnchromatography to developalternative
synthetic agents. H—Iowever, it is necessary to determine the toxicity of the active constituents,
their side effects and pharmaco-kinetic properties‘.

\Keywords: V’remna pubescens- Blume, Centella asiatica, agntimicrobial,

Minimum inhibitory concentratioM¥C, Inhibition zone

INTRODUCTION
The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and

medicinal plants in 91 countries (Rios & Recio, 2005). Nearly 6-7 thousand species of medicinal

plants out of about 17-18 thousand flowering plants are known to be in use in folk and officially
recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua

(Roosita et al., 2008).

tNorth Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein
preventiveandcurativemedicinje (Khairiah et al.,, 2017).Sinceancient civilization, the
variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita

et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants
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represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). Because of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and Dbiologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known
by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the
traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Muhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was
previously screened by (Restuati et al, 2016).

Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic
Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as “Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against

the important pathogens. In this paper the results of such studies are reported in order to
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orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS|

Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using \Soxhlet apparatus }with 95%
(v/v) Methanol as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of

different species were subjected to antimicrobial assay using the agar well diffusion

Comment [i-[12]: When the study was
carried out?

Comment [U13]: Please indicate
both the manufacturer’s name and
location (including city, state, and
country) for all specialized
equipments, kits and reagents
used in the experiment

Comment [U14]: mention the grading
of chemich either analytical grade was
used or other




method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50ul of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for
fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical analysis|

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—to-Fig—la, 2 bandTable}, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la ., b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Sealivarioussalivariousand 8.

Auwrensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella
asiatica

Premna pubescens: Blume Centellaasiatica

Pathogen A B c  MC A B c MIC,

Fungi Aspergillus 10 11 13 153 15 18 20 66

\
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niger

Penicillium

11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La.ctoba?lllus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 22 101 0 0 0 0
Bacteis ()~ tocozers
ploc 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 2 26 29 67 10 12 13 148
aureus
Pseuafomz.mas 15 14 16 11 11 16 26 145
marginalis
fs”ysfi”r’l?;’:o”“s 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudf)monas 1 13 15 0 0 0 0 0
aeruginosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity,Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic

extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory

concentration
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Fig.1a.Antimicrobial activity of methanol extractsPremna pubescens-Blume
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Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

The results of MICs values are lowest at b6 \ andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica.The variation of antimicrobial activity of eur these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.
expansum and C. asatica on P. aeruginosa and S. mutans.

DISCUSSION

These extracts are [harmless \ and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.

The effectiveness of the active compounds in plant extractscauses the production of
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growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and
cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,
uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et

al., 2016).



No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).

CONCLUSIONS,

Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. [Further studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and

pharmaco-kinetic propertie‘s.
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for wuse in preventive and curative medicine.Premna
pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to
investigate jn vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens

and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms
including bacteria and fungi using agardiffusion technique’.fResults:The length of the inhibition

zone was measured in millimeters from the edge of the well to the inhibition zone. P. pubescens
showed significant to moderate activity against (14 mm) Pseudomonas marginalis and (21 mm)
Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of (MICs)
values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0 to 155 mg/ml for
C. asiatica. Conclusion:The extracts were assessed to validate the potential activity of the
medicinal plants against microbes. These studies wereconducted to separate the individual
componentsof P. pubescens and C. asatica usingcolumnchromatography to developalternative
synthetic agents. fHowever, it is necessary to determine the toxicity of the active constituents,
their side effects and pharmaco-kinetic properties\.

Keywords: Premna pubescens- Blume, Centella asiatica, antimicrobial,

Minimum inhibitory concentratioMIE, Inhibition zone

INTRODUCTION
The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and

medicinal plants in 91 countries (D{ios & Recio, 2005). Nearly 6-7 thousand species of medicinal

plants out of about 17-18 thousand flowering plants are known to be in use in folk and officially
recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua

(Roosita et al., 2008).
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h\lonh Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein
preventiveandcurativemedicirﬂe (Khairiah et al.,, 2017).Sinceancient civilization, the
variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita
et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants
represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). Because‘ of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and Dbiologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known
by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the
traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Muhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was

previously screened by (Restuati et al, 2016).
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Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic
Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as “Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against
the important pathogens. In this paper the results of such studies are reported in order to
orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS|

Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using lSoxhlet apparatus Mith 95%
(v/v) TMethanol\ as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas

aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
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including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of
different species were subjected to antimicrobial assay using the agar well diffusion
method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50pl of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for
fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical [analvsis]

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—to-Fig—ta;2band Tablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against
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testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Sealivarioussalivariousand 8.
Awrensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella

Comment [U16]: Metion the unitin
which it was measured

asiatica
Premna pubescens- Blume Centellaasiatica
Pathogen A B C MIC A B C MIC
A;pergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La'ctoba?lllus 10 12 14 121 12 13 14 156
acidophilus
;S‘n t;etzé):;coccus 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eptococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseud'omt'mas 15 14 16 11 11 16 26 145
marginalis
fs”ysfi”r’g’:o”"s 1 14 17 19 19 21 23 81
Bacteria (-)
Pseudeonas 11 13 15 0 0 0 0 0
aeruginosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity,Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration
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Fig.1a.Antimicrobial activity of methanol extractsPremna pubescens-Blume
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Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica




The results of MICs values are lowest at b6 \ andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica. The variation of antimicrobial activity of eus these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.
expansum and C. asatica on P. aeruginosa and S. mutans.
DISCUSSION

These extracts are ﬂlarmless \ and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.
The effectiveness of the active compounds in plant extractscauses the production of
growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and

cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,
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uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et
al., 2016).

No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and

itisoneofthecommonestbacterialpathogens encountered in the community causing severe food



poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).

CONCLUSIONS,

Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. [Further studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic propertie‘s.
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Abstract:
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Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens.Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. Native to China, India and Indonesia recently have had
interest in herb for its possible health benefits.The aim of the study was to investigate in
vitro antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica
against the important pathogens. To investigate in vitro antimicrobial activity of aerial parts of
P. pubescens and C. asatica, that popularly used as folk medicines. Materials and Methods: The
organic solvent plant extracts are tested on the various microorganisms including bacteria and
fungi using agardiffusion technique. Results: The length of the inhibition zone was measured in
millimeters from the edge of the well to the inhibition zone. P. pubescens showed significant to
moderate activity against (14 mm) Pseudomonas marginalis and (21 mm) Streptococcus mutans
with 100 mg/ml DMSO plant drug concentration. The results of (MICs) values are lowest at 66
and highest at 152 mg/ml for P. pubescens whereas 0 to 155 mg/ml for C. asiatica. Conclusion:
The extracts were assessed to validate the potential activity of the medicinal plants against
microbes. These studies wereconducted to separate the individual componentsof P. pubescens
and C. asatica using column chromatography to develop alternative synthetic agents. However,
it is necessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.

After:



Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. This research is important performed to find out the
antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are
traditionally believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the important pathogens. Materials and Methods: The organic solvent plant extracts are tested
on the various microorganisms including bacteria and fungi using agar diffusion technique. The
data were analyzed with Anova statistics using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results
of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0 to 155
mg/ml for C. asiatica. Conclusion: In general, based on the result of this research, it can be said
that P. pubescens and C. asatica plants can be used as antibacterial and antifungal compounds.
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8. Before: Plant materials and extraction: The whole plants of P. Pubescenspubescens and C.
asiatica were collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using Soxhlet apparatus with 95% (v/v)
Methanol as solvent for 12 h was performed. The resultant extraction was frozen and dried for
24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).
After: Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The whole
plants of P. pubescens and C. asiatica were collected from Medan State University campus plant
collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in Medan, North
Sumatra, Indonesia. The botanical identification of the collected materials was conducted in
herbarium of Bogor botanical garden. The samples were separated and oven dried at 28°C room
for 1 week. The samples were grounded into powder form using the grinder. Extraction using
Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML) with 95% (v/v)
Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant extraction was
frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%%.

9. Before: No mentioned of statistical analysis

After: Statistical analysis: All data were statistically analyzed with SPSS software (version 16).
One-way analysis of variance (ANOVA) was used to study significant difference among means
with significance level at p=0.05%.

10. Before:

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—toFie—la,2 bandFablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .
Awrensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella
asiatica

Premna pubescens- Blume Centellaasiatica

Pathogen A B C MIC A B C  MiCu

Fungi Aspergillus 10 11 13 153 15 18 20 66




niger

Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La.ctoba.allus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 22 101 0 0 0 0
Bacteria (+) ?tulcins
eptococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseuafomgnas 15 14 16 11 11 16 26 145
marginalis
Bacteria (-)
Pseudgmonas 1 13 15 0 0 0 0 0
aeruginosa
Xanthomgnas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic

extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory

concentration

[u2]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[u3]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

After:
RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant to moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO plant drug concentration. Centella asiatica is significant against P. syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B C (mgmy A B € (mgm
Fungi Aspergillus 10 11 13 153 15 18 20 66

niger




Penicillium

11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
0XySporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 2 101 0 0 0 0
Bacteria (+) mutans
Steptococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
SPySfiZ”ng’e"O”“S 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aeruglnosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

11. Before:
DISCUSSION

These extracts are tharmless ‘[u4] and nonphytotoxic; it has been proved that extracts
have inhibitory effects on germination and on the viability of fungal spores as well.

After:
DISCUSSION

These extracts has been proved that extracts have inhibitory effects on germination
and on the viability of fungal spores as well.

12. Before:
CONCLUSIONS
Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. Further studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.
After:

CONCLUSION



Premna pubescens and Centella asiatica extracts of showed antimicrobial activity as anti-
bacterial and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for use in preventive and curative medicine. Premna pubescens.
Blume (Buasbuas) has been used to increase the body immunity and endurance. Centella
asiatica (Pegagan) used for medicinal purposes. This research is important performed to find out
the antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are traditionally
believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the important pathogens. Materials and Methods: The organic solvent plant extracts are tested
on the various microorganisms including bacteria and fungi using agar diffusion technique. The
data were analyzed with Anova statistics using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The
results of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0
to 155 mg/ml for C. asiatica. Conclusion: In general, based on the result of this research, it can
be said that P. pubescens and C. asatica plants can be used as antibacterial and antifungal
compounds.

Keywords: Premna pubescens. Blume, Centella asiatica, antibacterial, antifungal, Minimal
inhibitory concentration
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‘ Abstract
Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for wuse in preventive and curative medicine.Premna

| pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to

\ investigate in vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens
and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms
including bacteria and fungi using agardiffusion technique\.‘[i-[e]Results:The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The
results of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0
to 155 mg/ml for C. asiatica. Conclusion:The extracts were assessed to validate the potential
activity of the medicinal plants against microbes. These studies wereconducted to separate the
individual componentsof P. pubescens and C. asatica usingcolumnchromatography to
developalternative synthetic agents. Elowever, it is necessary to determine the toxicity of the
active constituents, their side effects and pharmaco-kinetic properties‘[un.

ﬂ(eywords: \[US]Premna pubescens- Blume, Centella asiatica, antimicrobial,
Minimum inhibitory concentratioMH€, Inhibition zone

INTRODUCTION



The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countries (ﬂ{ios & Recio, 2005‘[i—[9]). Nearly 6-7 thousand species of
medicinal plants out of about 17-18 thousand flowering plants are known to be in use in folk and
officially recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and

Papua (Roosita et al., 2008).

fNorth Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein
preventiveandcurativemedicinl[u10]e (Khairiah et al., 2017).Sinceancient civilization, the
variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita
et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants
represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). [Because\[un] of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and biologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known

by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the



traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Mubhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was
previously screened by (Restuati et al, 2016).

Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic
Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as ‘“Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against
the important pathogens. In this paper the results of such studies are reported in order to
orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS]i(12]
Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.

The samples were separated and oven dried at 28°C room for 1 week. The samples were



grounded into powder form using the grinder. Extraction using \Soxhlet apparatus ‘[u131with 95%
(v/v) Methanoliusa as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of
different species were subjected to antimicrobial assay using the agar well diffusion
method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50ul of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The

plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for



fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical !analvsis\[i-[ls]

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—to-Fig—ta2 band Fablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .
Aurensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella

asiatica
N Premna pubescens- Blume Centellaasiatica
Pathogen A B C  MC A B C  MICus]
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 9%
oxysporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
‘:Z;fi’ ;‘;C"CC”S 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
Bacteria (-) Pseydomonas 1 14 17 19 19 71 23 ’1
syringae

Pseudomonas 11 13 15 0 0 0 0 0




aeruginosa

Xanthomonas

) 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

[U17]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[U18]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

The results of MICs values are lowest at \66 ‘[u19] andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica.The variation of antimicrobial activity of eur these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.
expansum and C. asatica on P. aeruginosa and S. mutans.

DISCUSSION

These extracts are ﬂlarmless \[uzO] and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.

The effectiveness of the active compounds in plant extractscauses the production of




growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and
cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,
uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et

al., 2016).



No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).
CONCLUSION 2118

Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. ﬂsurther studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and

pharmaco-kinetic propertie‘[uzz]s.
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‘ Abstract
Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge on
plant based drugs both for wuse in preventive and curative medicine.Premna

| pubescens-Blume (Buasbuas) has been used to increase the body immunity and endurance.
Centella asiatica(Pegagan) used for medicinal purposes. Native to China, India and Indonesia
recently have had interest in herb for its possible health benefits.The aim of the study was to

\ investigate in vitroantimicrobial activity of North Sumatera medicinal plants P. pubescens
and C. asatica against the important pathogens. To investigate in vitro antimicrobial activity of
aerial parts of P. pubescens and C. asatica, that popularly used as folk medicines. Materials
and Methods:The organic solvent plant extracts are tested on the various microorganisms
including bacteria and fungi using agardiffusion technique\.‘[i-[e]Results:The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The
results of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0
to 155 mg/ml for C. asiatica. Conclusion:The extracts were assessed to validate the potential
activity of the medicinal plants against microbes. These studies wereconducted to separate the
individual componentsof P. pubescens and C. asatica usingcolumnchromatography to
developalternative synthetic agents. Elowever, it is necessary to determine the toxicity of the
active constituents, their side effects and pharmaco-kinetic properties‘[un.

ﬂ(eywords: \[US]Premna pubescens- Blume, Centella asiatica, antimicrobial,
Minimum inhibitory concentratioMH€, Inhibition zone

INTRODUCTION



The number of medicinal plants is nearly 20-,000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countries (ﬂ{ios & Recio, 2005‘[i—[9]). Nearly 6-7 thousand species of
medicinal plants out of about 17-18 thousand flowering plants are known to be in use in folk and
officially recognized systems of medicine in Indonesia, i.e., North Sumatra, Borneo, Celebes and

Papua (Roosita et al., 2008).

fNorth Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs bothforusein
preventiveandcurativemedicinl[u10]e (Khairiah et al., 2017).Sinceancient civilization, the
variouspartsof different plants were used toeliminate pain,control suffering and counteract
disease. Plants generally produce many secondary metabolites which constitute an
important source of microbicides, pesticides and many pharmaceutical drugs(Suswardany et
al., 2017). It has alsobeenwidelyobservedandacceptedthatthe medicinal value of plants lies in the
bioactive phytocomponents present in the plants (Diningrat et al., 2015a; Restuati et al, 2016).
Much work has been done on ethnomedicinal plants in North Sumatera Indonesia (Roosita
et al., 2008; Khairiah et al., 2017;Diningrat et al., 2015b; Restuati et al, 2016). Medicinal plants
represent a rich source of antimicrobial agents (Restuati et al, 2016; Johnson et al., 2010;
Koochak et al., 2010). [Because\[un] of the side effects and the resistance that pathogenic
microorganisms build against antibiotics, many scientists have recently paid attention to
extracts and biologically active compounds isolated from plant species used in herbal
medicines (Perwitasari et al., 2016; Manaf et al., 2017).

Premna pubescens-Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known

by various names like bebuas and buasbuas in Indonesia(Leeratiwong et al., 2016). In the



traditional North Sumatera Indonesian medicinal system, it has been used toincrease the
body endurance, treat the unwell or catching a cold, help for blood coagulation and overcome for
warm infection in children, help to increase breast milk (Khotimah & Mubhtadi, 2017; (Wibowo
& Harlia, 2016), and also increase appetite (Hidayat, 2015).Compounds derived from the plant
have been found to have alkaloid, flavonoid, saponin, steroid, dan fenolik (Diningrat et al.,
2015a; Restuati et al, 2016). Antimicrobial activity of Premna pubescens-Blume was
previously screened by (Restuati et al, 2016).

Centella asiatica (Family Mackinlayaceae) common names include Pegagan, Asiatic
Pennywort, North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera
Indonesia iswell known as ‘“Pegagan” it is used to improve the mental ability (Dogra et al.,
2016; Jayaprakash & Nagarajan, 2016). Antibacterial activity of C.asiatica was previously
screened by (Lin et al., 2017).The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera Indonesian medicinal plants P. pubescens. and C. asiatica against
the important pathogens. In this paper the results of such studies are reported in order to
orient future investigations towards the finding of potent, less toxic to human health and

safe antimicrobial agents from natural sources.

MATERIALS AND METHODS]i(12]
Plant materials and extraction: The whole plants of P. Pubescenspubescensand C.
asiaticawere collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.

The samples were separated and oven dried at 28°C room for 1 week. The samples were



grounded into powder form using the grinder. Extraction using \Soxhlet apparatus ‘[u131with 95%
(v/v) Methanoliusa as solvent for 12 h was performed. The resultant extraction was frozen and
dried for 24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).

Test microorganisms: Microbial strains of clinical, plant and aquatic origin_i.e.
Asperigellus__niger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas  compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The crude extracts of the different plant parts of
different species were subjected to antimicrobial assay using the agar well diffusion
method (Balouiri et al., 2016). About 20 ml of nutrient agar was dispensed into sterile
universal bottles. Then inoculated with 0.2 ml of cultures mixed gently and poured into
sterile petri dishes. After setting a number 3-cup borer (6 mm diameter) was properly
sterilized by flaming and used to make three to five uniform cups/wells in each petri dish. A
drop of molten nutrient agar was used to seal the base of each cup. The cups/wells were filled
with 50ul of the extract concentrations of 100, 300and 500 mg/ ml DMSO and allow diffusion
for 45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The

plates were incubated at 37°C for 24 hours for bacteria. The above procedure is allowed for



fungal assays, except the media potato dextrose agar instead of nutrient agar and incubates at
25°C for 48 hours. The zones of inhibition were measured with antibiotic zone scale in
mm and the experiment was carried out in duplicates.

Statistical !analvsis\[i-[ls]

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—to-Fig—ta2 band Fablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .
Aurensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella

asiatica
N Premna pubescens- Blume Centellaasiatica
Pathogen A B C  MC A B C  MICus]
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 9%
oxysporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
‘:Z;fi’ ;‘;C"CC”S 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
Bacteria (-) Pseydomonas 1 14 17 19 19 71 23 ’1
syringae

Pseudomonas 11 13 15 0 0 0 0 0




aeruginosa

Xanthomonas

) 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

[U17]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[U18]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

The results of MICs values are lowest at \66 ‘[u19] andhighest at 1532 mg/ml for P. pubescens
whereas 0;.155 mg/ml for C.asatica.The variation of antimicrobial activity of eur these -extracts
might be due to the distribution of antimicrobial substances, which is varied from fraction
to fraction of the crude extract. No inhibitions were observed with P. pubescens on P.
expansum and C. asatica on P. aeruginosa and S. mutans.

DISCUSSION

These extracts are ﬂlarmless \[uzO] and nonphytotoxic; it has been proved that extracts have
inhibitory effects on germination and on the viability of fungal spores as well. Both plant
extracts showed moderate to good activity against 4. nigeras it is a saprophyte in soil causing
black mould of onion, garlic and shallot, stem root of Dracaena, root stalk rot of Sansevieria,
and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla pods and dried prune.

The effectiveness of the active compounds in plant extractscauses the production of




growthinhibition zones that appear as clear are as surrounding the wells. However, plant extract
was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial
strains may have some kinds ofresistance mechanisms e.g.enzymatic inactivation, target sites
modificationand decrease of intracellulardrugaccumulation (Santajit& Indrawattana, 2016) or
the concentration of thecompoundusedmay notbe sufficient.

The adverse effects of P. pubescens consumption are reported to cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows(Khairiah et al., 2017).The latex is highly toxic to human eyesandproduces sudden
painless dimnessofvisionwithphotophobia (Micheloud et al., 2017). Several phytochemicals are
identified in differentparts. P. pubescens flowers contain terpenes, multiflorenol, and
cyclisadol (Tan et al., 2017). The latex contains caoutchouc, calotropin, calotoxin, calactin,
uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside (Bezerra et al., 2017).
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate (Wen et al., 2017). Rootbarkof P.
pubescens contains triterpenes, A new norditerpenyl ester, namedcalotropterpenyl ester, and
twounknown pentacyclictriterpinoids,namely calotropursenylacetateand
calotropfriedelenylacetate, akundarolisovalerate, mundarol isovalerate and quercetin, 3-
rutinoside (Wen et al., 2017). The principal active medicinals are asclepin and mudarin (Lam et

al., 2016).



No inhibition was observed with controls, which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains, indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare is wide-spread in soil,
water and sewage can be considered as an indication oftheirinvolvementinthenaturalprocess of
mineralization of organic matter. It has long been a troublesome cause of secondary infections
of wound, especially burns, giving rise to blue green pus. It produces meningitis, when
introduced by lumber puncture and urinary tract infection when introduced by catheters and
instruments or irrigating solutions (Miyazaki et al., 2016). S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections (Brooks et
al.,2004).C. asiatica methanol extracthavingstrong inhibition activity against P. aeruginosa
and S. aureus was previously reported by (Thangavel Arumugam et al. 2011).
CONCLUSION 2118

Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. ﬂsurther studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and

pharmaco-kinetic propertie‘[uzz]s.
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1. Title’

Before: Antimicrobial Profile of Premna pubescens Blume and Centella asiatica Extracts Against
Bacteria and Fungi Pathogens

After: Antimicrobial Profile of Premna pubescens. Blume and Centella asiatica Extracts Against
Bacteria and Fungi Pathogens

Abstract:

Before:

Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens.Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. Native to China, India and Indonesia recently have had
interest in herb for its possible health benefits.The aim of the study was to investigate in
vitro antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica
against the important pathogens. To investigate in vitro antimicrobial activity of aerial parts of
P. pubescens and C. asatica, that popularly used as folk medicines. Materials and Methods: The
organic solvent plant extracts are tested on the various microorganisms including bacteria and
fungi using agardiffusion technique. Results: The length of the inhibition zone was measured in
millimeters from the edge of the well to the inhibition zone. P. pubescens showed significant to
moderate activity against (14 mm) Pseudomonas marginalis and (21 mm) Streptococcus mutans
with 100 mg/ml DMSO plant drug concentration. The results of (MICs) values are lowest at 66
and highest at 152 mg/ml for P. pubescens whereas 0 to 155 mg/ml for C. asiatica. Conclusion:
The extracts were assessed to validate the potential activity of the medicinal plants against
microbes. These studies wereconducted to separate the individual componentsof P. pubescens
and C. asatica using column chromatography to develop alternative synthetic agents. However,
it is necessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.

After:



Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. This research is important performed to find out the
antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are
traditionally believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the important pathogens. Materials and Methods: The organic solvent plant extracts are tested
on the various microorganisms including bacteria and fungi using agar diffusion technique. The
data were analyzed with Anova statistics using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results
of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0 to 155
mg/ml for C. asiatica. Conclusion: In general, based on the result of this research, it can be said
that P. pubescens and C. asatica plants can be used as antibacterial and antifungal compounds.
Keyword:

Before: Premna pubescens. Blume, Centella asiatica, antimicrobial, MIC, Inhibition zone

After: Premna pubescens. Blume, Centella asiatica, antibacterial, antifungal, Minimal inhibitory
concentration

Running title

Before: -

After:
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Sciences Faculty, Medan State University, JI. Willem Iskandar Pasar V Medan, North Sumatera,
Indonesia, Tel: +6181361362400 email: dikysd@unimed.ac.id
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Citation

Before: countries (Rios & Recio, 2005).

After: countries’.

Before: North Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs both
for use in preventive and curative medicine (Khairiah et al., 2017).

After: North Sumatra is very rich in plants that are believed to have medicinal properties for
either prevention or treatment’.

Before: Because of the side effects and the resistance that pathogenic microorganisms build
against antibiotics, many scientists have recently paid attention to extracts and biologically
active compounds isolated from plant species used in herbal medicines (Perwitasari et al., 2016;
Manaf et al., 2017).

After: Many scientists have recently paid attention to extracts and biologically active
compounds isolated from plant species used in herbal medicines, because of the side effects
and the resistance that pathogenic microorganisms build against antibiotics™**°.



8. Before: Plant materials and extraction: The whole plants of P. Pubescenspubescens and C.
asiatica were collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using Soxhlet apparatus with 95% (v/v)
Methanol as solvent for 12 h was performed. The resultant extraction was frozen and dried for
24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).
After: Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The whole
plants of P. pubescens and C. asiatica were collected from Medan State University campus plant
collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in Medan, North
Sumatra, Indonesia. The botanical identification of the collected materials was conducted in
herbarium of Bogor botanical garden. The samples were separated and oven dried at 28°C room
for 1 week. The samples were grounded into powder form using the grinder. Extraction using
Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML) with 95% (v/v)
Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant extraction was
frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%%.

9. Before: No mentioned of statistical analysis

After: Statistical analysis: All data were statistically analyzed with SPSS software (version 16).
One-way analysis of variance (ANOVA) was used to study significant difference among means
with significance level at p=0.05%.

10. Before:

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—toFie—la,2 bandFablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .
Awrensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella
asiatica

Premna pubescens- Blume Centellaasiatica

Pathogen A B C MIC A B C  MICuy

Fungi Aspergillus 10 11 13 153 15 18 20 66




niger

Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La.ctoba.allus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 22 101 0 0 0 0
Bacteria (+) ?tulcins
eptococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseuafomgnas 15 14 16 11 11 16 26 145
marginalis
Bacteria (-)
Pseudgmonas 1 13 15 0 0 0 0 0
aeruginosa
Xanthomgnas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic

extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory

concentration

[u2]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[u3]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

After:
RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant to moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO plant drug concentration. Centella asiatica is significant against P. syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B C (mgmy A B € (mgm
Fungi Aspergillus 10 11 13 153 15 18 20 66

niger




Penicillium

11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
0XySporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 2 101 0 0 0 0
Bacteria (+) ?tutcins
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
SPySfiZ”ng’e"O”“S 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aeruglnosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

11. Before:
DISCUSSION

These extracts are tharmless ‘[u4] and nonphytotoxic; it has been proved that extracts
have inhibitory effects on germination and on the viability of fungal spores as well.

After:
DISCUSSION

These extracts has been proved that extracts have inhibitory effects on germination
and on the viability of fungal spores as well.

12. Before:
CONCLUSIONS
Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. Further studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.
After:

CONCLUSION



Premna pubescens and Centella asiatica extracts of showed antimicrobial activity as anti-
bacterial and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.

13. Before:
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1. Title’

Before: Antimicrobial Profile of Premna pubescens Blume and Centella asiatica Extracts Against
Bacteria and Fungi Pathogens

After: Antimicrobial Profile of Premna pubescens. Blume and Centella asiatica Extracts Against
Bacteria and Fungi Pathogens

Abstract:

Before:

Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens.Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. Native to China, India and Indonesia recently have had
interest in herb for its possible health benefits.The aim of the study was to investigate in
vitro antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica
against the important pathogens. To investigate in vitro antimicrobial activity of aerial parts of
P. pubescens and C. asatica, that popularly used as folk medicines. Materials and Methods: The
organic solvent plant extracts are tested on the various microorganisms including bacteria and
fungi using agardiffusion technique. Results: The length of the inhibition zone was measured in
millimeters from the edge of the well to the inhibition zone. P. pubescens showed significant to
moderate activity against (14 mm) Pseudomonas marginalis and (21 mm) Streptococcus mutans
with 100 mg/ml DMSO plant drug concentration. The results of (MICs) values are lowest at 66
and highest at 152 mg/ml for P. pubescens whereas 0 to 155 mg/ml for C. asiatica. Conclusion:
The extracts were assessed to validate the potential activity of the medicinal plants against
microbes. These studies wereconducted to separate the individual componentsof P. pubescens
and C. asatica using column chromatography to develop alternative synthetic agents. However,
it is necessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.

After:



Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on plant
based drugs both for use in preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) used for medicinal purposes. This research is important performed to find out the
antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are
traditionally believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the important pathogens. Materials and Methods: The organic solvent plant extracts are tested
on the various microorganisms including bacteria and fungi using agar diffusion technique. The
data were analyzed with Anova statistics using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant to moderate activity against (14 mm) Pseudomonas marginalis
and (21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results
of (MICs) values are lowest at 66 and highest at 152 mg/ml for P. pubescens whereas 0 to 155
mg/ml for C. asiatica. Conclusion: In general, based on the result of this research, it can be said
that P. pubescens and C. asatica plants can be used as antibacterial and antifungal compounds.
Keyword:

Before: Premna pubescens. Blume, Centella asiatica, antimicrobial, MIC, Inhibition zone

After: Premna pubescens. Blume, Centella asiatica, antibacterial, antifungal, Minimal inhibitory
concentration

Running title

Before: -

After:
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Citation

Before: countries (Rios & Recio, 2005).

After: countries’.

Before: North Sumatera Indonesia has a rich heritage of knowledge on plant baseddrugs both
for use in preventive and curative medicine (Khairiah et al., 2017).

After: North Sumatra is very rich in plants that are believed to have medicinal properties for
either prevention or treatment’.

Before: Because of the side effects and the resistance that pathogenic microorganisms build
against antibiotics, many scientists have recently paid attention to extracts and biologically
active compounds isolated from plant species used in herbal medicines (Perwitasari et al., 2016;
Manaf et al., 2017).

After: Many scientists have recently paid attention to extracts and biologically active
compounds isolated from plant species used in herbal medicines, because of the side effects
and the resistance that pathogenic microorganisms build against antibiotics™**°.



8. Before: Plant materials and extraction: The whole plants of P. Pubescenspubescens and C.
asiatica were collected from Medan State University campus plant collections aged 5-7 years for
P. pubescens and 5-7 weeks for C. asiatica in Medan, North Sumatra, Indonesia. The botanical
identification of the collected materials was conducted in herbarium of bogor botanical garden.
The samples were separated and oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction using Soxhlet apparatus with 95% (v/v)
Methanol as solvent for 12 h was performed. The resultant extraction was frozen and dried for
24°C/48 h. Yield of Methanol extracts: 30% (Villalobos et al., 2016).
After: Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The whole
plants of P. pubescens and C. asiatica were collected from Medan State University campus plant
collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in Medan, North
Sumatra, Indonesia. The botanical identification of the collected materials was conducted in
herbarium of Bogor botanical garden. The samples were separated and oven dried at 28°C room
for 1 week. The samples were grounded into powder form using the grinder. Extraction using
Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML) with 95% (v/v)
Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant extraction was
frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%%.

9. Before: No mentioned of statistical analysis

After: Statistical analysis: All data were statistically analyzed with SPSS software (version 16).
One-way analysis of variance (ANOVA) was used to study significant difference among means
with significance level at p=0.05%.

10. Before:

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Aeeerding—toFie—la,2 bandFablet, methanolic extracts

of P. pubescens and C. asatica exhibited considerable antimicrobial activity against

testedmicrobial strains_as shown in table 1 and figure la , b. Premnapubescens showed

significant to moderate activity against P. Marginalisand S. mutanswith 100 mg/ml DMSO
plant drug concentration. Centellaasiaticaissignificant against P.syringae andmoderate against
other pathogens F. oxysporum, L. acidophilus, S. Setivarienssalivariousand .
Awrensaureuswith 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens- Blume andCentella
asiatica

Premna pubescens- Blume Centellaasiatica

Pathogen A B C MIC A B C  MICuy

Fungi Aspergillus 10 11 13 153 15 18 20 66




niger

Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
La.ctoba.allus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 22 101 0 0 0 0
Bacteria (+) ?tulcins
eptococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseuafomgnas 15 14 16 11 11 16 26 145
marginalis
Bacteria (-)
Pseudgmonas 1 13 15 0 0 0 0 0
aeruginosa
Xanthomgnas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic

extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory

concentration

[u2]

Fig.1a.Antimicrobial activity of methanol extracts Premna pubescens-Blume




[u3]

Fig. 21b. Antimicrobial activity of methanol extractsC. asiatica

After:
RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant to moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO plant drug concentration. Centella asiatica is significant against P. syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B C (mgmy A B € (mgm
Fungi Aspergillus 10 11 13 153 15 18 20 66

niger




Penicillium

11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
0XySporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
Streptococcus 15 20 2 101 0 0 0 0
Bacteria (+) ?tutcins
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
SPySfiZ”ng’e"O”“S 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aeruglnosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

11. Before:
DISCUSSION

These extracts are tharmless ‘[u4] and nonphytotoxic; it has been proved that extracts
have inhibitory effects on germination and on the viability of fungal spores as well.

After:
DISCUSSION

These extracts has been proved that extracts have inhibitory effects on germination
and on the viability of fungal spores as well.

12. Before:
CONCLUSIONS
Premna pubescens and Centella asiatica extracts of showed antimicrobial activity against
tested pathogens including antibiotic resistant strains. Further studies are being carried out in
order to separate the individual components inplantextractsof P. pubescens and C. asiatica using
column chromatographytodevelopbiopesticides as alternativetosynthetic agents. However, it
isnecessary to determine the toxicity of the active constituents, their side effects and
pharmaco-kinetic properties.
After:

CONCLUSION



Premna pubescens and Centella asiatica extracts of showed antimicrobial activity as anti-
bacterial and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.

13. Before:
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Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge
onmedicinal plants used for preventive and curative medicine Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) is used for medicinal purposes.This research is important to find out the antimicrobial
capabilities of P. pubescens and C. asiatica methanol extracts.This research is expected to
provide the scientific foundation for the development of plants that are traditionally believed to
be efficacious drug.The aim of the study was to investigate in vitro antimicrobial activity of
North Sumatera medicinal plants P. pubescens and C. asatica against the main
pathogens.Materials and Methods:The organic solvent plant extracts are tested on the various
microorganisms including bacteria and fungi by using agar diffusion technique. The data were
analyzed with Anova statistics by using SPSS software. Results: The length of the inhibition
zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescensshowed significantmoderate activity against (14 mm) Pseudomonas marginalis and
(21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescens meanwhile



those of (MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion:In general, based on the
result of this research, it can be said that P. pubescens and C. asatica plants can be used as
antibacterial and antifungal compounds.
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INTRODUCTION

The number of medicinal plants is nearly 20.000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countrie. Nearly 6-7 thousand species of medicinal plants from around
about 17-18 thousand flowering plants are known as traditional medicineand officially

) .. ) .. 12
recognized as medicine system in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua .

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the variouspartsof different plants were used
toeliminate pain, control suffering and counteract disease. Plants generally produce many
secondary metabolites which constitute an important source of microbicides, pesticides and
many pharmaceutical drugs’. It has alsobeenwidelyobservedandacceptedthatthe medicinal value
of plants lies in the bioactive phytocomponents living in the plants™. Much work has been

done on ethnomedicinal plants in North Sumatera Indonesia®®"*. Medicinal plants represent a
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rich source of antimicrobial agents™ ™

. scientists have recently paid more attention to
extracts and biologically active compounds isolated from plant species are used in herbal
medicines,because they want to avoid from the antibiotics side effect, i.e, pathogenic microbe
resistance'®"”.

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is
known by various names like bebuas and buasbuas in Indonesia'’. In North Sumatera
Indonesian traditionally medicinal system, it has been used toincrease the body endurance,
treat the unwell or catching a cold, help for blood coagulation and overcome for warm infection

14,15 . . 15,16 .
k™" and also increase appetite " °. Compounds derived

in children, help to increase breast mil
from the plant have been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik™®,
Antimicrobial activity of Premna pubescens. Blume was previously screened®.

Centella asiatica (Family Mackinlayaceae) commonly names Pegagan, Asiatic Pennywort,
North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,
Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia is well-
known as “Pegagan” this termis used to improve the mental ability®®. Antibacterial activity of
C.asiatica was previously screened’. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera Indonesia medicinal plants P. pubescens and C. asiatica
against the main pathogens. In this paper there sults of such studies are reported in order to orient

future investigations towards the finding of potent, less toxic to human healt hand safe

antimicrobial agents from natural sources.

MATERIALS AND METHODS
Plant materials and extraction:This research project was conducted fromJuly 2016 to

November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The



whole plants of P. pubescens and C. asiatica were collected from Medan State University
campus plant collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in
Medan, North Sumatra, Indonesia. The botanical identification of the collected materials was
conducted in herbarium of Bogor botanical garden. The samples were separated and oven dried
at 28°C room for 1 week. The samples were grounded into powder form using the grinder.
Extraction using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML)
with 95% (v/v) Methanol PA (Sigma-Aldrich) as solvent for 12 h was performed. The resultant
extraction was frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%"'"'®,

Test microorganisms: Microbial strains of clinical, plant and aquatic origin i.e.
Asperigellus niger, Pencillium expansum, Fusariumoxysporum, Xanthomonas compestries,
Lactobacillus  acidophilus, Pseudomonas marginalis, Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spin at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude
extracts was conducted by using the agar well -diffusion method 20 ml of nutrient agar
was dispensed into sterile universal bottles. Then they are inoculated with 0.2 ml of
cultures and mixed gently as well as poured into sterile petri dishes.. After setting a number 3-

cup borer (6 mm diameter) was properly sterilized by flaming and used to make three to five



uniform cups/wells in each petri dish. A drop of molten nutrient agar was used to seal the
base of each cup. The cups/wells were filled with 50ul of the extract concentrations of 100,
300and 500 mg/ ml DMSO and allow diffusion for 45 minutes. The solvents used to
reconstitutethe extracts were similarly analyzed. The plates were incubated at 37°C for 24
hours for bacteria. The procedure above is also allowed for fungal assays, however media used
is not nutrient agar but potato dextrose agarand incubated at 25°C for 48 hours. The zones
of inhibition were measured with antibiotic zone scale in mm and the experiment was
carried out in duplicates.
Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOVA) was used to study significant difference between means and
significance level at p=0.05"""%.

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO medicinal plant concentration. Centella asiatica is significant against P.syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B ¢ (mg/ml) A B ¢ (mg/ml)
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 1 14 15 101 0 0 0 0

expansum

Fusarium 12 13 15 105 14 14 15 96




oxysporum

Lactobacillus 10 12 14 121 12 13 14 156

acidophilus

Streptococcus 15 20 2 101 0 0 0 0
Bacteria (+) gatutc;ns

eprococcus 12 14 16 101 14 16 18 128

salivarious

Staphylococcus 22 26 29 67 10 12 13 148

aureus

Pseudomonas 15 14 16 11 11 16 26 145

marginalis

s;zagl‘;?(’”"s 11 14 17 19 19 21 23 81
Bacteria (-)

Pseudomonas 11 13 15 0 0 0 0 0

aerugmosa

Xanthomonas 13 14 17 11 11 12 14 153

compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration
The results of lowest MICs value are at 66 and highest at 153 mg/ml for P. pubescens

meanwhile those of highest ones are at 0,155 mg/ml for C. asatica. The variation of
antimicrobial activity of our extracts might be due to the distribution of antimicrobial
substances which is varied from fraction to fraction of the crude extract. No inhibitions
were observed with P. pubescens on P. expansum and C. asatica on P. aeruginosa as well as S.

mutans.

DISCUSSION

These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as a
saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena, root
stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the active compounds in plant extracts
causes the production of growth inhibition zones that appear as clearas around the wells.

However, plant extract was unable to exhibit antibacterial activity against tested bacterial



strains. These bacterial strains may have some kinds ofresistance mechanisms e.g. enzymatic

% or the

inactivation, target sites modificationand decrease of intracellulardrugaccumulation’
concentration of the compound used may not be sufficient.

The adverse effects of P. pubescens consumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows>''. Several phytochemicals are identified in differentparts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadolzo. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside”.
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin, taraxast-20(30)-en-3-(4-methyl-3-pentenoate), 3-
thiazolinecardenolide, gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a,
calotropeol, 3-epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate>’. Rootbarkof P.
pubescens contains triterpenes, a new norditerpenyl esternamed as calotropterpenyl ester, and
two unknown pentacyclic triterpinoids named as calotropursenylacetate and
calotropfriedelenylacetate, akundarolisovalerate, mundarol  isovalerate and quercetin, 3-
rutinoside®'. The principal active medicines are asclepin and mudarin®.

No inhibition was observed with control which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicating that active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,

flavonoids and steroids against S. aureus. Pseudomonas aeruginosa are which iswide-spread



in soil, water and sewage can be considered as an indication of their involvement in the
natural process of mineralization of organic matter. It has long been a troublesome cause of
secondary infections of wound, especially burns, giving rise to blue green pus. It produces
meningitis, when introduced by lumber puncture and urinary tract infection when introduced
by catheters and instruments or irrigating solutions®. S.aureus occur harmlessly as a
normal flora of the skin and mucous membrane and it is one of the commonest bacterial
pathogens encountered in the community causing severe food poisoning or minor skin
infections to severe lifethreatening infections®'. C. asiatica methanol extracthavingstrong
inhibition activity against P. aeruginosa and S. aureus was previously reported24.
CONCLUSION

Premna pubescens and Centella asiaticaextracts showed antimicrobial activity as anti-bacterial
and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it isnecessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge
onmedicinal plantsused for preventiveand curative medicine.Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella
asiatica(Pegagan) is used for medicinal purposes.This research is important to find out the
antimicrobial capabilities of P. pubescensand C. asiatica methanol extracts.This research is
expected to provide the scientific foundation for the development of plants that are traditionally
believed to be efficacious drug. The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera medicinal plants P. pubescens and C. asatica against the main
pathogens.Materials and Methods:The organic solvent plant extracts are tested on the various
microorganisms including bacteria and fungi by using agardiffusion technique. The data were
analyzed with Anova statistics by using SPSS software. Results: The length of the inhibition
zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescensshowed significantmoderate activity against (14 mm) Pseudomonas marginalis and
(21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescensmeanwhile
those of (MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion:In general, based on the
result of this research, it can be said that P. pubescens and C. asaticaplants can be used as
antibacterial and antifungal compounds.
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INTRODUCTION

The number of medicinal plants is nearly 20.000, this data was according to a study conducted
by the World Health Organization (WHOQO) based on publications on pharmacopoeias and
medicinal plants in 91 countrie. Nearly 6-7 thousand species of medicinal plants from around
about 17-18 thousand flowering plants are known as traditional medicineand officially

: .. . o 1.2
recognized as medicine system in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua .

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the variouspartsof different plants were used
toeliminate pain,control suffering and counteract disease. Plants generally produce many
secondary metabolites which constitute an important source of microbicides, pesticides and
many pharmaceutical drugs®. It has alsobeenwidelyobservedandacceptedthatthe medicinal value
of plants lies in the bioactive phytocomponents living in the plants™®. Much work has been

3,6,7.8

done on ethnomedicinal plants in North Sumatera Indonesia . Medicinal plants represent a

6,9,10,11

rich source of antimicrobial agents . scientists have recently paid more attention to

extracts and biologically active compounds isolated from plant species are used in herbal
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medicines,because they want to avoid from the antibiotics side effect, i.e, pathogenic microbe
resistance' """,

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is
known by various names like bebuas and buasbuas in Indonesia'’. In North Sumatera
Indonesian traditionally medicinal system, it has been used toincrease the body endurance,
treat the unwell or catching a cold, help for blood coagulation and overcome for warm infection
in children, help to increase breast milk'*'"*and also increase appetite'>'®.Compounds derived
from the plant have been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik™®,
Antimicrobial activity of Premna pubescens. Blume was previously screened®.

Centella asiatica(Family Mackinlayaceae)commonlynames Pegagan, Asiatic Pennywort,
North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,
Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia iswell-
known as “Pegagan” this termis used to improve the mental ability™®. Antibacterial activity of
C.asiatica was previously screened’.The aim of the studywasto investigate in
vitroantimicrobialactivityofNorth Sumatera Indonesiamedicinalplants P. pubescens and C.
asiatica against the main pathogens. Inthispapertheresultsofsuch studies are reported in order to

orient future investigations towards the findingof  potent,lesstoxictohumanhealthandsafe

antimicrobialagentsfromnaturalsources.

MATERIALS AND METHODS
Plant materials and extraction:This research project was conducted fromJuly 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The
whole plants of P. pubescensand C. asiaticawere collected from Medan State University

campus plant collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in



Medan, North Sumatra, Indonesia. The botanical identification of the collected materials was
conducted in herbarium of Bogor botanical garden. The samples were separated and oven dried
at 28°C room for 1 week. The samples were grounded into powder form using the grinder.
Extraction using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML)
with 95% (v/v) Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant
extraction was frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%' "',

Test microorganisms: Microbial strains of clinical, plant and aquatic origini.e.
Asperigellusniger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude
extracts was conducted by using the agar well -diffusion method 20 ml of nutrient agar
was dispensed into sterile universal bottles. Then they are inoculated with 0.2 ml of
cultures and mixed gently as well as poured into sterile petri dishes.. After setting a number 3-
cup borer (6 mm diameter) was properly sterilized by flaming and used to make three to five
uniform cups/wells in each petri dish. A drop of molten nutrient agar was used to seal the

base of each cup. The cups/wells were filled with 50ul of the extract concentrations of 100,



300and 500 mg/ ml DMSO and allow diffusion for 45 minutes. The solvents used to
reconstitutethe extracts were similarly analyzed. The plates were incubated at 37°C for 24
hours for bacteria. The procedure above is also allowed for fungal assays, however media used
is not nutrient agar but potato dextrose agarand incubated at 25°C for 48 hours. The zones
of inhibition were measured with antibiotic zone scale in mm and the experiment was
carried out in duplicates.

Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOVA) was used to study significant difference between means and
17,18

significance level at p=0.05

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibitedconsiderable antimicrobial activity against testedmicrobial strains.
Premnapubescensshowedsignificant moderate activity against P. marginalisand S. mutans
with 100 mg/ml DMSO medicinal plant concentration.Centellaasiaticaissignificant against
P.syringae andmoderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious
and S. aureus with 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens. Blume andCentella

asiatica
Premna pubescens. Blume Centellaasiatica
Pathogen MIC MIC
A B ¢ (mg/ml) A B ¢ (mg/ml)
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 1 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oXysporum
Lactobacillus 10 12 14 121 12 13 14 156
. acidophilus
Bacteria (+) Strent
reptococcus 15 20 22 101 0 0 0 0

mutans




Steptococcus 12 14 16 101 14 16 18 128

salivarious
Staphylococcus 2 2 29 67 10 12 13 148
aureus
Pseuafomgnas 15 14 16 11 11 16 26 145
marginalis

Bacteria (-) Pseudomonas 11 13 15 0 0 0 0 0
aeruginosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

The results of lowest MICs value are at 66 andhighest at 153 mg/ml for P. pubescens
meanwhilethose of highest ones are at 0,155 mg/ml for C.asatica. The variation of antimicrobial
activity of our extracts might be due to the distribution of antimicrobial substanceswhich is
varied from fraction to fraction of the crude extract. No inhibitions were observed with

P. pubescens on P. expansum and C. asatica on P. aeruginosa as well asS. mutans.

DISCUSSION
These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as
a saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena,
root stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the active compounds in plant
extractscauses the production of growthinhibition zones that appear as clearas around the wells.
However, plant extract was unable to exhibit antibacterial activity against tested bacterial
strains. These bacterial strains may have some kinds ofresistance mechanisms e.g.enzymatic

9

inactivation, target sites modificationand decrease of intracellulardrugaccumulation' or the

concentration of thecompoundusedmay notbe sufficient.



The adverse effects of P. pubescensconsumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows>''. Several phytochemicals are identified in differentparts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadol?’. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside”.
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate?’. Rootbarkof P. pubescens
contains triterpenes, a new norditerpenyl esternamed as calotropterpenyl ester, and twounknown
pentacyclictriterpinoidsnamed  as  calotropursenylacetateand  calotropfriedelenylacetate,
akundarolisovalerate, mundarol isovalerate and quercetin, 3-rutinoside®'. The principal active
medicines are asclepin and mudarin®.

No inhibition was observed with controlwhich proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicatingthat active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare which iswide-spread in
soil, water and sewage can be considered as an  indication
oftheirinvolvementinthenaturalprocess of mineralization of organic matter. It has long been a

troublesome cause of secondary infections of wound, especially burns, giving rise to blue



green pus. It produces meningitis, when introduced by lumber puncture and urinary tract
infection when introduced by catheters and instruments or irrigating solutions™. S.aureus
occur harmlessly as a normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections®'.C. asiatica
methanol extracthavingstrong inhibition activity against P. aeruginosa and S. aureus was
previously reported*.
CONCLUSION

Premna pubescens and Centella asiaticaextracts showed antimicrobial activity as anti-bacterial
and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it isnecessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Abstract

Background and Objective:North Sumatera Indonesia has a rich heritage of knowledge
onmedicinal plantsused for preventiveand curative medicine.Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella
asiatica(Pegagan) is used for medicinal purposes.This research is important to find out the
antimicrobial capabilities of P. pubescensand C. asiatica methanol extracts.This research is
expected to provide the scientific foundation for the development of plants that are traditionally
believed to be efficacious drug.The aim of the study was to investigate in vitroantimicrobial
activity of North Sumatera medicinal plants P. pubescens and C. asatica against the main
pathogens.Materials and Methods:The organic solvent plant extracts are tested on the various
microorganisms including bacteria and fungi by using agardiffusion technique. The data were
analyzed with Anova statistics by using SPSS software. Results: The length of the inhibition
zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescensshowed significantmoderate activity against (14 mm) Pseudomonas marginalis and
(21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescensmeanwhile
those of (MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion:In general, based on the
result of this research, it can be said that P. pubescens and C. asaticaplants can be used as
antibacterial and antifungal compounds.

Keywords: Premna pubescens. Blume, Centella asiatica, antibacterial, antifungal, Minimal
inhibitory concentration
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INTRODUCTION
The number of medicinal plants is nearly 20.000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and
medicinal plants in 91 countrie. Nearly 6-7 thousand species of medicinal plants from around
about 17-18 thousand flowering plants are known as traditional medicineand officially
recognized as medicine system in Indonesia, i.e., North Sumatra, Borneo, Celebes and

1,3,18,19
Papua™ \ ’

.‘[u3]

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the variouspartsof different plants were used
toeliminate pain,control suffering and counteract disease. Plants generally produce many
secondary metabolites which constitute an important source of microbicides, pesticides and
many pharmaceutical drugs®'. It has alsobeenwidelyobservedandacceptedthatthe medicinal
value of plants lies in the bioactive phytocomponents living in the plants®". Much work has

19,7,4,13

been done on ethnomedicinal plants in North Sumatera Indonesia . Medicinal plants

11,12,13,14

represent a rich source of antimicrobial agents . scientists have recently paid more

attention to extracts and biologically active compounds isolated from plant species are used


mailto:dikysd@unimed.ac.id
http://orcid.org/0000-0002-7195-1626

in herbal medicines,because they want to avoid from the antibiotics side effect, i.e, pathogenic
microbe resistance'>'®.

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is
known by various names like bebuas and buasbuas in Indonesia'’. In North Sumatera
Indonesian traditionally medicinal system, it has been used toincrease the body endurance,
treat the unwell or catching a cold, help for blood coagulation and overcome for warm infection
in children, help to increase breast milk®*’and also increase appetite'.Compounds derived from
the plant have been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik™>".
Antimicrobial activity of Premna pubescens. Blume was previously screened”’.

Centella asiatica(Family Mackinlayaceae)commonlynames Pegagan, Asiatic Pennywort,
North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,
Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia iswell-
known as “Pegagan” this termis used to improve the mental ability™®. Antibacterial activity of
C.asiatica was previously screened''.The aim of the studywasto investigate in
vitroantimicrobialactivityofNorth Sumatera Indonesiamedicinalplants P. pubescens and C.
asiatica against the main pathogens. Inthispapertheresultsofsuch studies are reported in order to

orient future investigations towards the findingof  potent,lesstoxictohumanhealthandsafe

antimicrobialagentsfromnaturalsources.

MATERIALS AND METHODS
Plant materials and extraction:This research project was conducted fromJuly 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The
whole plants of P. pubescensand C. asiaticawere collected from Medan State University

campus plant collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in



Medan, North Sumatra, Indonesia. The botanical identification of the collected materials was
conducted in herbarium of Bogor botanical garden. The samples were separated and oven dried
at 28°C room for 1 week. The samples were grounded into powder form using the grinder.
Extraction using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML)
with 95% (v/v) Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant
extraction was frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%".

Test microorganisms: Microbial strains of clinical, plant and aquatic origini.e.
Asperigellusniger, Pencilliumexpansum, Fusariumoxysporum,Xanthomonas compestries,
Lactobacillus  acidophilus, Pseudomonasmarginalis,Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvestedby centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted innormal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude
extracts was conducted by using the agar well -diffusion method 20 ml of nutrient agar
was dispensed into sterile universal bottles. Then they are inoculated with 0.2 ml of
cultures and mixed gently as well as poured into sterile petri dishes.. After setting a number 3-
cup borer (6 mm diameter) was properly sterilized by flaming and used to make three to five
uniform cups/wells in each petri dish. A drop of molten nutrient agar was used to seal the

base of each cup. The cups/wells were filled with 50ul of the extract concentrations of 100,



300and 500 mg/ ml DMSO and allow diffusion for 45 minutes. The solvents used to
reconstitutethe extracts were similarly analyzed. The plates were incubated at 37°C for 24
hours for bacteria. The procedure above is also allowed for fungal assays, however media used
is not nutrient agar but potato dextrose agarand incubated at 25°C for 48 hours. The zones
of inhibition were measured with antibiotic zone scale in mm and the experiment was
carried out in duplicates.

Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOVA) was used to study significant difference between means and

1,23

significance level at p=0.05""".

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibitedconsiderable antimicrobial activity against testedmicrobial strains.
Premnapubescensshowedsignificant moderate activity against P. marginalisand S. mutans
with 100 mg/ml DMSO medicinal plant concentration.Centellaasiaticaissignificant against
P.syringae andmoderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious
and S. aureus with 100 mg/ml DMSO.

Table 1. Antimicrobial activity ofmethanolic extractsPremna pubescens. Blume andCentella

asiatica
Premna pubescens. Blume Centellaasiatica
Pathogen MIC MIC
A B ¢ (mg/ml) A B ¢ (mg/ml)
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 1 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oXysporum
Lactobacillus 10 12 14 121 12 13 14 156
. acidophilus
Bacteria (+) Strent
reptococcus 15 20 22 101 0 0 0 0

mutans




Steptococcus 12 14 16 101 14 16 18 128

salivarious
Staphylococcus 2 2 29 67 10 12 13 148
aureus
Pseuafomgnas 15 14 16 11 11 16 26 145
marginalis

Bacteria (-) Pseudomonas 11 13 15 0 0 0 0 0
aeruginosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration
The results of lowest MICs value are at 66 andhighest at 153 mg/ml for P. pubescens

meanwhilethose of highest ones are at 0,155 mg/ml for C.asatica. The variation of antimicrobial
activity of our extracts might be due to the distribution of antimicrobial substanceswhich is
varied from fraction to fraction of the crude extract. No inhibitions were observed with

P. pubescens on P. expansum and C. asatica on P. aeruginosa as well asS. mutans.

DISCUSSION

These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as
a saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena,
root stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the active compounds in plant
extractscauses the production of growthinhibition zones that appear as clearas around the wells.
However, plant extract was unable to exhibit antibacterial activity against tested bacterial
strains. These bacterial strains may have some kinds ofresistance mechanisms e.g.enzymatic
inactivation, target sites modificationand decrease of intracellulardrugaccumulation®’or the

concentration of thecompoundusedmay notbe sufficient.



The adverse effects of P. pubescensconsumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows”'*. Several phytochemicals are identified in differentparts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadol?’. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside”.
Chemical constituents of P. pubescens flowersarelupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin,taraxast-20(30)-en-3-(4-methyl-3-pentenoate),3-thiazolinecardenolide,
gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol, 3-
epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate®. Rootbarkof P. pubescens
contains triterpenes, a new norditerpenyl esternamed as calotropterpenyl ester, and twounknown
pentacyclictriterpinoidsnamed  as  calotropursenylacetateand  calotropfriedelenylacetate,
akundarolisovalerate, mundarol isovalerate and quercetin, 3-rutinoside®*. The principal active
medicines are asclepin and mudarin’.

No inhibition was observed with controlwhich proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicatingthat active ingredients in plant
materials could be extracted into methanol.However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus.Pseudomonasaeruginosaare which iswide-spread in
soil, water and sewage can be considered as an  indication
oftheirinvolvementinthenaturalprocess of mineralization of organic matter. It has long been a

troublesome cause of secondary infections of wound, especially burns, giving rise to blue



green pus. It produces meningitis, when introduced by lumber puncture and urinary tract
infection when introduced by catheters and instruments or irrigating solutions'. S.aureus
occur harmlessly as a normal flora of the skin and mucous membrane and
itisoneofthecommonestbacterialpathogens encountered in the community causing severe food
poisoning or minor skin infections to severe lifethreatening infections'’.C. asiatica
methanol extracthavingstrong inhibition activity against P. aeruginosa and S. aureus was
previously reported®.
CONCLUSION

Premna pubescens and Centella asiaticaextracts showed antimicrobial activity as anti-bacterial
and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it isnecessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Significance statement [u4]

This research identified extract activity of Premna and Centella on microbe however it is not new research,
this covers previous research published by the same author, but the latest and different one is the
following:

1. kinds of microbe are equated

2. Conducting comparison activity of bioactive compound between Premna and Centella on the

same microbe.

Therefore, The findings can be used as reference and development of bioactive compound on pharmacy
industry
It compares anti-microbial compound from 2 species of plant commonly believed to be traditional
efficacious drug in north Sumatra. Microbe is used as completely as representing ordinary pathogen which
functions in human life and it comes from group of positive and negative Gram bacteria as well as fungus
group

Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on
medicinal plants used for preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) is used for medicinal purposes. This research is important to find out the antimicrobial
capabilities of P. pubescens and C. asiatica methanol extracts. This research is expected to
provide the scientific foundation for the development of plants that are traditionally believed to
be efficacious drug. The aim of the study was to investigate in vitro antimicrobial activity of
North Sumatera medicinal plants P. pubescens and C. asatica against the main pathogens.
Materials and Methods: The organic solvent plant extracts are tested on the various
microorganisms including bacteria and fungi by using agar diffusion technique. The data were
analyzed with Anova statistics by using SPSS software. Results: The length of the inhibition zone
was measured in millimeters from the edge of the well to the inhibition zone. P. pubescens showed



significant moderate activity against (14 mm) Pseudomonas marginalis and (21 mm)
Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of lowest
(MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescens meanwhile those of
(MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion: In general, based on the result of
this research, it can be said that P. pubescens and C. asatica plants can be used as antibacterial
and antifungal compounds.
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INTRODUCTION

The number of medicinal plants is nearly 20.000, this data was according to a study conducted by

the World Health Organization (WHO) based on publications on pharmacopoeias and medicinal

plants in 91 countrie. Nearly 6-7 thousand species of medicinal plants from around about 17-18

thousand flowering plants are known as traditional medicine and officially recognized as medicine

system in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua'®'.

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the various parts of different plants were used
to eliminate pain, control suffering and counteract disease. Plants generally produce many
secondary metabolites which constitute an important source of microbicides, pesticides and
many pharmaceutical drugs®!. It has also been widely observed and accepted that the medicinal
value of plants lies in the bioactive phytocomponents living in the plants*'3. Much work has
been done on ethnomedicinal plants in North Sumatera Indonesia'®’*!3. Medicinal plants

11,12,13,14

represent a rich source of antimicrobial agents . scientists have recently paid more
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attention to extracts and biologically active compounds isolated from plant species are used in
herbal medicines, because they want to avoid from the antibiotics side effect, i.e, pathogenic
microbe resistance!>!6.

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is known
by various names like bebuas and buasbuas in Indonesia'®. In North Sumatera Indonesian
traditionally medicinal system, it has been used to increase the body endurance, treat the unwell
or catching a cold, help for blood coagulation and overcome for warm infection in children, help
to increase breast milk®?® and also increase appetite'>. Compounds derived from the plant have
been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik®'®. Antimicrobial activity
of Premna pubescens. Blume was previously screened'>.

Centella asiatica (Family Mackinlayaceae) commonly names Pegagan, Asiatic Pennywort,
North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,
Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia is well-
known as “Pegagan” this term is used to improve the mental ability>®. Antibacterial activity of
C. asiatica was previously screened!'!. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera Indonesia medicinal plants P. pubescens and C. asiatica
against the main pathogens. In this paper the results of such studies are reported in order to orient
future investigations towards the finding of potent, less toxic to human health and safe

antimicrobial agents from natural sources.

MATERIALS AND METHODS
Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The whole

plants of P. pubescens and C. asiatica were collected from Medan State University campus plant



collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in Medan, North
Sumatra, Indonesia. The botanical identification of the collected materials was conducted in
herbarium of Bogor botanical garden. The samples were separated and oven dried at 28°C room
for 1 week. The samples were grounded into powder form using the grinder. Extraction using
Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML) with 95% (v/v)
Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant extraction was
frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%2°.

Test microorganisms: Microbial strains of clinical, plant and aquatic origini.e. Asperigellus
niger, Pencillium expansum, Fusarium oxysporum, Xanthomonas compestries, Lactobacillus
acidophilus, Pseudomonas marginalis, Pseudomonas syringae, Pseudomonas aeruginosa,
Streptococcus mutans, Steptococcus salivarious and Staphylococcus aureus including both fungi
and bacteria were procured from Microbial Type Culture Collection (MTCC) Biology
Department Medan State University. Active cultures were generated by inoculating a loopful
of culture in separate 100 mL nutrient/potato dextrose broths and incubating on a shaker at
37°C overnight. The cells were harvested by centrifuging at 4000 rpm for 5 min, washed
with normal saline, spun at 4000 rpm for 5 min again and diluted in normal saline to obtain
5x 10° cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude extracts
was conducted by using the agar well -diffusion method 20 ml of nutrient agar was
dispensed into sterile universal bottles. Then they are inoculated with 0.2 ml of cultures and
mixed gently as well as poured into sterile petri dishes.. After setting a number 3-cup borer (6
mm diameter) was properly sterilized by flaming and used to make three to five uniform

cups/wells in each petri dish. A drop of molten nutrient agar was used to seal the base of



each cup. The cups/wells were filled with 50ul of the extract concentrations of 100, 300 and
500 mg/ ml DMSO and allow diffusion for 45 minutes. The solvents used to reconstitute the
extracts were similarly analyzed. The plates were incubated at 37°C for 24 hours for bacteria.
The procedure above is also allowed for fungal assays, however media used is not nutrient agar
but potato dextrose agar and incubated at 25°C for 48 hours. The zones of inhibition were
measured with antibiotic zone scale in mm and the experiment was carried out in duplicates.
Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOVA) was used to study significant difference between means and
significance level at p=0.05"%.

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica exhibited
considerable antimicrobial activity against tested microbial strains. Premna pubescens showed
significant moderate activity against P. marginalis and S. mutans with 100 mg/ml DMSO
medicinal plant concentration. Centella asiatica is significant against P. syringae and moderate

against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus with 100

mg/ml DMSO.
Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella
asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B € mgmny A B € (mgml)
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
oxysporum
Lactobacillus 10 12 14 121 12 13 14 156
. acidophilus
Bacteria (+) Strent
reprococcus 15 20 22 101 0 0 0 0

mutans




Steptococcus 12 14 16 101 14 16 18 128

salivarious

Staphylococcus 2 26 29 67 10 12 13 148

aureus

Pseua.’omgnas 15 14 16 11 11 16 26 145

marginalis

g;zgzzmnas 1 14 17 19 19 21 23 81
Bacteria (-)

Pseudomonas 11 13 15 0 0 0 0 0

aeruginosa

Xanthom_onas 13 14 17 11 11 12 14 153

compestries

(0) Value indicates no activity,Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

The results of lowest MICs value are at 66 and highest at 153 mg/ml for P. pubescens meanwhile
those of highest ones are at 0,155 mg/ml for C. asatica. The variation of antimicrobial activity of
our extracts might be due to the distribution of antimicrobial substances which is varied from
fraction to fraction of the crude extract. No inhibitions were observed with P. pubescens on

P. expansum and C. asatica on P. aeruginosa as well as S. mutans.

DISCUSSION
These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as a
saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena, root
stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs, vanilla
pods as well as dried prune. The effectiveness of the active compounds in plant extracts causes
the production of growth inhibition zones that appear as clear as around the wells. However, plant
extract was unable to exhibit antibacterial activity against tested bacterial strains. These bacterial

strains may have some kinds of resistance mechanisms e.g. enzymatic inactivation, target sites



O or the concentration of the

modification and decrease of intracellular drug accumulation?
compound used may not be sufficient.

The adverse effects of P. pubescens consumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows”'4. Several phytochemicals are identified in different parts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadol??. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside’.
Chemical constituents of P. pubescens flowers are lupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin, taraxast-20  (30)-en-3-(4-methyl-3-pentenoate),  3-thiazoline
cardenolide, gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a, calotropeol,
3-epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate’*. Root bark of P. pubescens
contains triterpenes, a new norditerpenyl ester named as calotropterpenyl ester, and two unknown
pentacyclic triterpinoids named as calotropursenyl acetate and calotropfriedelenyl acetate,
akundarol isovalerate, mundarol isovalerate and quercetin, 3-rutinoside?*. The principal active
medicines are asclepin and mudarin®.

No inhibition was observed with control which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicating that active ingredients in plant
materials could be extracted into methanol. However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus. Pseudomonas aeruginosaare which is wide-spread in

soil, water and sewage can be considered as an indication of their involvement in the natural



process of mineralization of organic matter. It has long been a troublesome cause of secondary
infections of wound, especially burns, giving rise to blue green pus. It produces meningitis,
when introduced by lumber puncture and urinary tract infection when introduced by catheters
and instruments or irrigating solutions'®. S. aureus occur harmlessly as a normal flora of the
skin and mucous membrane and it is one of the commonest bacterial pathogens encountered in
the community causing severe food poisoning or minor skin infections to severe life
threatening infections!’. C. asiatica methanol extract having strong inhibition activity against P.
aeruginosa and S. aureus was previously reported®.
CONCLUSION

Premna pubescens and Centella asiatica extracts showed antimicrobial activity as anti-bacterial
and anti-fungal against tested pathogens including antibiotic resistant strains. Future
recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on
medicinal plants used for preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) is used for medicinal purposes. This research is important to find out the
antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are traditionally
believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the main pathogens. Materials and Methods: The organic solvent plant extracts are tested on
the various microorganisms including bacteria and fungi by using agar diffusion technique. The
data were analyzed with Anova statistics by using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant moderate activity against (14 mm) Pseudomonas marginalis and
(21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescens meanwhile
those of (MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion: In general, based on the
result of this research, it can be said that P. pubescens and C. asatica plants can be used as
antibacterial and antifungal compounds.
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INTRODUCTION

The number of medicinal plants is nearly 20.000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and

medicinal plants in 91 countries'®. Nearly 6-7 thousand species of medicinal plants from around
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about 17-18 thousand flowering plants are known as traditional medicine and officially

. .. . .. 19
recognized as medicine system in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua .

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the various parts of different plants were
used to eliminate pain, control suffering and counteract disease. Plants generally produce
many secondary metabolites which constitute an important source of microbicides,
pesticides and many pharmaceutical drugszl. It has also been widely observed and accepted
that the medicinal value of plants lies in the bioactive phytocomponents living in the
plants®. Much work has been done on ethnomedicinal plants in North Sumatera
Indonesia'®’*"*. Medicinal plants represent a rich source of antimicrobial agents“’lz’B’M.
scientists have recently paid more attention to extracts and biologically active compounds
isolated from plant species are used in herbal medicines, because they want to avoid from the
antibiotics side effect, i.e, pathogenic microbe resistance'>'°.

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is
known by various names like bebuas and buasbuas in Indonesia'®. In North Sumatera
Indonesian traditionally medicinal system, it has been used to increase the body endurance,
treat the unwell or catching a cold, help for blood coagulation and overcome for warm infection
in children, help to increase breast milk®* and also increase appetite'>. Compounds derived from
the plant have been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik™".
Antimicrobial activity of Premna pubescens. Blume was previously screened .

Centella asiatica (Family Mackinlayaceae) commonly names Pegagan, Asiatic Pennywort,

North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,



Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia is well-
known as “Pegagan” this term is used to improve the mental ability™. Antibacterial activity of
C. asiatica was previously screened''. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera Indonesia medicinal plants P. pubescens and C.
asiatica against the main pathogens. In this paper the results of such studies are reported in order
to orient future investigations towards the finding of potent, less toxic to human health and safe

antimicrobial agents from natural sources.

MATERIALS AND METHODS

Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The
whole plants of P. pubescens and C. asiatica were collected from Medan State University
campus plant collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in
Medan, North Sumatra, Indonesia. The botanical identification of the collected materials was
conducted in herbarium of Bogor botanical garden. The samples were separated and oven dried
at 28°C room for 1 week. The samples were grounded into powder form using the grinder.
Extraction using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML)
with 95% (v/v) Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant
extraction was frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%>.

Test microorganisms: Microbial strains of clinical, plant and aquatic origini.c.
Asperigellus niger, Pencillium expansum, Fusarium oxysporum, Xanthomonas compestries,
Lactobacillus acidophilus, Pseudomonas marginalis, Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus

including both fungi and bacteria were procured from Microbial Type Culture Collection



(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvested by centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted in normal saline to obtain 5 x 10> cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude
extracts was conducted by using the agar well -diffusion method (Balouiri et al., 2016)
20 ml of nutrient agar was dispensed into sterile universal bottles. Then they are
inoculated with 0.2 ml of cultures and mixed gently as well as poured into sterile petri
dishes.. After setting a number 3-cup borer (6 mm diameter) was properly sterilized by
flaming and used to make three to five uniform cups/wells in each petri dish. A drop of
molten nutrient agar was used to seal the base of each cup. The cups/wells were filled with
50ul of the extract concentrations of 100, 300 and 500 mg/ ml DMSO and allow diffusion for
45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The procedure above is also allowed
for fungal assays, however media used is not nutrient agar but potato dextrose agar  and
incubated at 25°C for 48 hours. The zones of inhibition were measured with antibiotic
zone scale in mm and the experiment was carried out in duplicates.

Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOV A) was used to study significant difference between means and
significance level at p=0.05>.

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the

tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica



exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO medicinal plant concentration. Centella asiatica is significant against P. syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B € (mgmy A B € (mem
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 11 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 96
0XySporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
5;;?5 ;‘;"OCC”S 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
s:;zagl‘;?(’”"s 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aerugmosa
Xanthomonas 13 14 17 11 11 12 14 153
compestries

(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

The results of lowest MICs value are at 66 and highest at 152 mg/ml for P. pubescens
meanwhile those of highest ones are at 0,155 mg/ml for C. asatica. The variation of
antimicrobial activity of our extracts might be due to the distribution of antimicrobial

substances which is varied from fraction to fraction of the crude extract. No inhibitions



were observed with P. pubescens on P. expansum and C. asatica on P. aeruginosa as well as S.

mutans.

DISCUSSION

These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as
a saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena,
root stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the active compounds in plant extracts
causes the production of growth inhibition zones that appear as clear as around the wells.
However, plant extract was unable to exhibit antibacterial activity against tested bacterial
strains. These bacterial strains may have some kinds of resistance mechanisms e.g. enzymatic
inactivation, target sites modification and decrease of intracellular drug accumulation® or the
concentration of the compound used may not be sufficient.

The adverse effects of P. pubescens consumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.
Due to its toxicity, the latex extracted from the stem has traditionally been used to make
poison arrows'*. Several phytochemicals are identified in different parts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadolzz. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and procerosidez.
Chemical constituents of P. pubescens flowers are lupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin, taraxast-20  (30)-en-3-(4-methyl-3-pentenoate), 3-thiazoline
cardenolide, gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a,

calotropeol, 3-epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate®*. Root bark of P.



pubescens contains triterpenes, a new norditerpenyl ester named as calotropterpenyl ester, and
two unknown pentacyclic triterpinoids named as calotropursenyl acetate and calotropfriedelenyl
acetate, akundarol isovalerate, mundarol isovalerate and quercetin, 3-rutinoside®*. The
principal active medicines are asclepin and mudarin’.

No inhibition was observed with control which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicating that active ingredients in plant
materials could be extracted into methanol. However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus. Pseudomonas aeruginosaare which is wide-spread
in soil, water and sewage can be considered as an indication of their involvement in the
natural process of mineralization of organic matter. It has long been a troublesome cause of
secondary infections of wound, especially burns, giving rise to blue green pus. It produces
meningitis, when introduced by lumber puncture and urinary tract infection when introduced
by catheters and instruments or irrigating solutions'”. S. aureus occur harmlessly as a
normal flora of the skin and mucous membrane and it is one of the commonest bacterial
pathogens encountered in the community causing severe food poisoning or minor skin
infections to severe life threatening infections'’. C. asiatica methanol extract having strong
inhibition activity against P. aeruginosa and S. aureus was previously reported®.

CONCLUSION
Premna pubescens and Centella asiatica extracts showed antimicrobial activity as anti-

bacterial and anti-fungal against tested pathogens including antibiotic resistant strains. Future



recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.
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Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on
medicinal plants used for preventive and curative medicine. Premna pubescens. Blume
(Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
(Pegagan) is used for medicinal purposes. This research is important to find out the
antimicrobial capabilities of P. pubescens and C. asiatica methanol extracts. This research is
expected to provide the scientific foundation for the development of plants that are traditionally
believed to be efficacious drug. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera medicinal plants P. pubescens and C. asatica against
the main pathogens. Materials and Methods: The organic solvent plant extracts are tested on
the various microorganisms including bacteria and fungi by using agar diffusion technique. The
data were analyzed with Anova statistics by using SPSS software. Results: The length of the
inhibition zone was measured in millimeters from the edge of the well to the inhibition zone. P.
pubescens showed significant moderate activity against (14 mm) Pseudomonas marginalis and
(21 mm) Streptococcus mutans with 100 mg/ml DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg/ml for P. pubescens meanwhile
those of (MICs) values are 0 to 155 mg/ml for C. asiatica. Conclusion: In general, based on the
result of this research, it can be said that P. pubescens and C. asatica plants can be used as
antibacterial and antifungal compounds.
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INTRODUCTION
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The number of medicinal plants is nearly 20.000, this data was according to a study conducted
by the World Health Organization (WHO) based on publications on pharmacopoeias and

’18‘[AGS]. Nearly 6-7 thousand species of medicinal plants from

medicinal plants in 91 countries
around about 17-18 thousand flowering plants are known as traditional medicine and officially

. .. . .. 19
recognized as medicine system in Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua .

North Sumatra is very rich in plants that are believed to have medicinal properties for either
prevention or treatment’. Since ancient civilization, the various parts of different plants were
used to eliminate pain, control suffering and counteract disease. Plants generally produce
many secondary metabolites which constitute an important source of microbicides,
pesticides and many pharmaceutical drugs®'. It has also been widely observed and accepted
that the medicinal value of plants lies in the bioactive phytocomponents living in the
plants®’. Much work has been done on ethnomedicinal plants in North Sumatera
Indonesia'®’*"*. Medicinal plants represent a rich source of antimicrobial agents“’lz’B’M.
scientists have recently paid more attention to extracts and biologically active compounds
isolated from plant species are used in herbal medicines, because they want to avoid from the
antibiotics side effect, i.e, pathogenic microbe resistance'*'°.

Premna pubescens. Blume (Family Lamiaceae) is a shrub or tree up to 7-10 m height. It is
known by various names like bebuas and buasbuas in Indonesia'®. In North Sumatera
Indonesian traditionally medicinal system, it has been used to increase the body endurance,

treat the unwell or catching a cold, help for blood coagulation and overcome for warm infection

in children, help to increase breast milk®* and also increase appetite'>. Compounds derived from



the plant have been found contain alkaloid, flavonoid, saponin, steroid, dan fenolik™".
Antimicrobial activity of Premna pubescens. Blume was previously screened'”.

Centella asiatica (Family Mackinlayaceae) commonly names Pegagan, Asiatic Pennywort,
North Sumatera Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan, Pegagan,
Pegaga, vallaarai Kula kud, Bai Bua Bok and Brahmi. In North Sumatera Indonesia is well-
known as “Pegagan” this term is used to improve the mental ability™. Antibacterial activity of
C. asiatica was previously screened''. The aim of the study was to investigate in vitro
antimicrobial activity of North Sumatera Indonesia medicinal plants P. pubescens and C.
asiatica against the main pathogens. In this paper the results of such studies are reported in order
to orient future investigations towards the finding of potent, less toxic to human health and safe

antimicrobial agents from natural sources.

MATERIALS AND METHODS
Plant materials and extraction: This research project was conducted from July 2016 to
November 2016 in Cell and Molecular Biology Laboratory of Medan State University. The
whole plants of P. pubescens and C. asiatica were collected from Medan State University
campus plant collections aged 5-7 years for P. pubescens and 5-7 weeks for C. asiatica in
Medan, North Sumatra, Indonesia. The botanical identification of the collected materials was
conducted in herbarium of Bogor botanical garden. The samples were separated and oven dried
at 28°C room for 1 week. The samples were grounded into powder form using the grinder.
Extraction using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet extractor 100 ML)
with 95% (v/v) Methanol PA (sigma-adrich) as solvent for 12 h was performed. The resultant

extraction was frozen and dried for 24°C/48 h. Yield of Methanol extracts: 30%>°.



Test microorganisms: Microbial strains of clinical, plant and aquatic origini.e.
Asperigellus niger, Pencillium expansum, Fusarium oxysporum, Xanthomonas compestries,
Lactobacillus  acidophilus, Pseudomonas marginalis, Pseudomonas syringae, Pseudomonas
aeruginosa, Streptococcus mutans, Steptococcus salivarious and Staphylococcus — aureus
including both fungi and bacteria were procured from Microbial Type Culture Collection
(MTCC) Biology Department Medan State University. Active cultures were generated by
inoculating a loopful of culture in separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were harvested by centrifuging at 4000
rpm for 5 min, washed with normal saline, spun at 4000 rpm for 5 min again and
diluted in normal saline to obtain 5 x 10° cfu/mL.

Determination of antimicrobial activity: The antimicrobial assay of both plant crude
extracts was conducted by using the agar well -diffusion method (Balouiri et al., 2016)
20 ml of nutrient agar was dispensed into sterile universal bottles. Then they are
inoculated with 0.2 ml of cultures and mixed gently as well as poured into sterile petri
dishes.. After setting a number 3-cup borer (6 mm diameter) was properly sterilized by
flaming and used to make three to five uniform cups/wells in each petri dish. A drop of
molten nutrient agar was used to seal the base of each cup. The cups/wells were filled with
50ul of the extract concentrations of 100, 300 and 500 mg/ ml DMSO and allow diffusion for
45 minutes. The solvents used to reconstitute the extracts were similarly analyzed. The
plates were incubated at 37°C for 24 hours for bacteria. The procedure above is also allowed
for fungal assays, however media used is not nutrient agar but potato dextrose agar  and
incubated at 25°C for 48 hours. The zones of inhibition were measured with antibiotic

zone scale in mm and the experiment was carried out in duplicates.



Statistical analysis: All data were statistically analyzed with SPSS software (version 16). One-
way analysis of variance (ANOVA) was used to study significant difference between means and
significance level at p=0.05%.

RESULTS

In the study of methanolic extract exhibited different degree of growth inhibition against the
tested bacterial and fungal strains. Methanolic extracts of P. pubescens and C. asatica
exhibited considerable antimicrobial activity against tested microbial strains. Premna pubescens
showed significant moderate activity against P. marginalis and S. mutans with 100 mg/ml
DMSO medicinal plant concentration. Centella asiatica is significant against P. syringae and
moderate against other pathogens F. oxysporum, L. acidophilus, S. salivarious and S. aureus
with 100 mg/ml DMSO.

Table 1. Antimicrobial activity of methanolic extracts Premna pubescens. Blume and Centella

asiatica
Premna pubescens. Blume Centella asiatica
Pathogen MIC MIC
A B ' mgmy A B € (mgml)
Aspergillus 10 11 13 153 15 18 20 66
niger
Fungi Penicillium 1 14 15 101 0 0 0 0
expansum
Fusarium 12 13 15 105 14 14 15 9%
0XySporum
Lactobacillus 10 12 14 121 12 13 14 156
acidophilus
ZZZ’ ZC"CC”S 15 20 22 101 0 0 0 0
Bacteria (+) Stent
eprococcus 12 14 16 101 14 16 18 128
salivarious
Staphylococcus 22 26 29 67 10 12 13 148
aureus
Pseudomonas 15 14 16 11 11 16 26 145
marginalis
SPySfiZZZZO”"S 11 14 17 19 19 21 23 81
Bacteria (-)
Pseudomonas 11 13 15 0 0 0 0 0
aeruglnosa
Xanthomonas 13 14 17 11 11 12 14 153

compestries




(0) Value indicates no activity, Volume per well: 50ul, Borer size used: 6mm used Plant Methanolic
extract concentrations (A =100, B=300, and C=500 mg/ DMSO ml) MIC-Minimum inhibitory
concentration

The results of lowest MICs value are at 66 and highest at \152‘[A66] mg/ml for P. pubescens
meanwhile those of highest ones are at 0,155 mg/ml for C. asatica. The variation of
antimicrobial activity of our extracts might be due to the distribution of antimicrobial
substances which is varied from fraction to fraction of the crude extract. No inhibitions
were observed with P. pubescens on P. expansum and C. asatica on P. aeruginosa as well as S.

mutans.

DISCUSSION

These extracts has proved that it has inhibitory effects on germination and on the viability of
fungal spores as well. Both plant extracts showed moderate good activity against A. niger as
a saprophyte in soil causing black mould of onion, garlic and shallot, stem root of Dracaena,
root stalk rot of Sansevieria, and boll rot of cotton; spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the active compounds in plant extracts
causes the production of growth inhibition zones that appear as clear as around the wells.
However, plant extract was unable to exhibit antibacterial activity against tested bacterial
strains. These bacterial strains may have some kinds of resistance mechanisms e.g. enzymatic
inactivation, target sites modification and decrease of intracellular drug accumulation® or the
concentration of the compound used may not be sufficient.

The adverse effects of P. pubescens consumption are reported can cause blisters, lesions and
eruptions when taken by patients for the treatment of joint pains and gastrointestinal problems.

Due to its toxicity, the latex extracted from the stem has traditionally been used to make



poison arrows"'*. Several phytochemicals are identified in different parts. P. pubescens flowers
contain terpenes, multiflorenol, and cyclisadol?’. The latex contains caoutchouc, calotropin,
calotoxin, calactin, uscharin, trypsin, voruscharin, uzarigenin, syriogenin and proceroside”.
Chemical constituents of P. pubescens flowers are lupeol, uscharin, proceroside, proceragenin
(cardenolide), syriogenin, taraxast-20  (30)-en-3-(4-methyl-3-pentenoate), 3-thiazoline
cardenolide, gigantin, giganteol, isogiganteol, uscharidin, uzarigenin voruscharin a,
calotropeol, 3-epimoretenol, a-lactuceryl acetate and alactuceryl isovalerate®*. Root bark of P.
pubescens contains triterpenes, a new norditerpenyl ester named as calotropterpenyl ester, and
two unknown pentacyclic triterpinoids named as calotropursenyl acetate and calotropfriedelenyl
acetate, akundarol isovalerate, mundarol isovalerate and quercetin, 3-rutinoside®*. The
principal active medicines are asclepin and mudarin’.

No inhibition was observed with control which proves that solvents could not act as
antimicrobial agents. In almost all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicating that active ingredients in plant
materials could be extracted into methanol. However, the highest antibacterial activity of P.
pubescens was observed due to the presence of secondary metabolites such as alkaloids,
flavonoids and steroids against S. aureus. Pseudomonas aeruginosaare which is wide-spread
in soil, water and sewage can be considered as an indication of their involvement in the
natural process of mineralization of organic matter. It has long been a troublesome cause of
secondary infections of wound, especially burns, giving rise to blue green pus. It produces
meningitis, when introduced by lumber puncture and urinary tract infection when introduced
by catheters and instruments or irrigating solutions'. S. aureus occur harmlessly as a

normal flora of the skin and mucous membrane and it is one of the commonest bacterial



pathogens encountered in the community causing severe food poisoning or minor skin

infections to severe life threatening infections'’. C. asiatica methanol extract having strong

inhibition activity against P. aeruginosa and S. aureus was previously reported®.
CONCLUSION

Premna pubescens and Centella asiatica extracts showed antimicrobial activity as anti-

bacterial and anti-fungal against tested pathogens including antibiotic resistant strains. Future

recommendation: it is necessary to determine the toxicity of the active constituents, their side

effects and pharmaco-kinetic properties.

ACKNOWLEDGEMENTS
We are thankful for constant encouragement and support from Biology Department, Mathematic
and Natural Sciences, BOPTN Grants Funding Medan State University with grant number
178 A/UN33.8/KU/2016, Post-doctoral grants from the ministry of research, technology and
higher education of Indonesia.
REFERENCES

1.  Balouiri, M., Sadiki, M. & Ibnsouda, S.K., 2016. Methods for in vitro evaluating
antimicrobial activity: A review. Journal of Pharmaceutical Analysis, 6(2), pp.71-79.

2. Bezerra, C.F., Mota, E.F., Silva, A.C.M., Tomé, A.R., Silva, M.Z., de Brito, D., Porfirio,
C.T., Oliveira, A.C., Lima-Filho, J.V. & Ramos, M.V., 2017. Latex proteins from
Calotropis procera: Toxicity and immunological tolerance revisited. Chemico-Biological
Interactions.

3.  Diningrat, D. S., S.M. Widiyanto, A. Pancoro, Iriawati , D. Shim, B. Panchangam, N.
Zembower and J.E. Carlson, 2015a. Transcriptome of Teak (Tectona grandis, L.f) in
Vegetative to Generative Stages Development. Journal of Plant Sciences, 10: 1-14.

4.  Diningrat, D.S., S.M. Widiyanto, A. Pancoro, Iriawati, D. Shim B. Panchangam, N.
Zembower and J.E. Carlson, 2015b. Identification of Terminal Floweringl (TFL1) genes
associated with the teak (Tectona grandis) floral development regulation using RNA -seq..
Res. J. Bot., 10: 1-13.

5. Dogra, P., Ghosh, N., Chandrashekar, V.M. & Rajendra, S.V., 2016. Aqueous Extract of
Aerial Parts of Centella asiatica Arrests Cell Cycle at GO/G1 on Colorectal Cancer Cell
Lines. Journal of Pharmaceutical Research, 15(2), pp.45-50.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Jayaprakash, S.B. & Nagarajan, N., 2016. Studies on the bioactive compounds and
antimicrobial activities of medicinal plant Centella asiatica (Linn). Journal of Medicinal
Plants, 4(5), pp.181-185.

Khairiah, A., Nisyawati, & Silalahi, M. (2017, July). Biodiversity of medicinal plants by
Minangkabau ethnic in Guguak Sarai, West Sumatera, Indonesia. In AIP Conference
Proceedings (Vol. 1862, No. 1, p. 030109). AIP Publishing.

Khotimah, S.N. & Muhtadi, A., 2017. Plants Contain Anti-inflammation Active
Compounds. Farmaka, 14(2).

Lam, K.Y., Ling, A.P.K., Koh, R.Y., Wong, Y.P. and Say, Y.H., 2016. A review on
medicinal properties of orientin. Advances in pharmacological sciences, 2016.
Leeratiwong, C., Chantaranothai, P. & Paton, A., 2016. Taxonomic notes on the genus
Premna L.(Lamiaceae) in Thailand. Thai Forest Bulletin (Botany), 44(2), pp.122-124.

Lin, J., Jiang, H. & Ding, X., 2017. Synergistic combinations of five single drugs from
Centella asiatica for neuronal differentiation. NeuroReport, 28(1), pp.23-27.

Manaf, S.R., Hassan, M.D., Noordin, M.M., Razak, A.A., Hayati, R.H., Faten, A.M.,
Hamid, N.H., Geetha, M.K. & Rashidah, A.R., 2017, March. The Effects of Dietary
Supplementation of Methanolic Extracts of Herbal Medicine on Haematological Variable
of Red Hybrid Tilapia (Oreochromis sp.). In Proceedings of International Seminar on
Livestock Production and Veterinary Technology (pp. 540-548).

Restuati, M., U. Hidayat, A. S. S. Pulungan, N. Pratiwi & D. S. Diningrat, 2016.
Antibacterial Activity of Buasbuas (Premna pubescens Blume) Leaf Extracts
against Bacillus cereus and Escherichia coli. Journal of Plant Sciences, 11: 81-85.
Micheloud, J.F., Colque-Caro, L.A., Comini, L.R., Cabrera, J.L., Nuiiez-Montoya, S.,
Martinez, O.G. & Gimeno, E.J., 2017. Spontaneous photosensitization by Heterophyllaea
pustulata Hook. f.(Rubiaceae), in sheep from Northwestern Argentina. Tropical Animal
Health and Production, pp.1-4.

Miyazaki, Y., Nakajima, K., Hosaka, M., Ban, N., Takahashi, T., Yamasaki, M., Miyata,
H., Kurokawa, Y., Takiguchi, S., Mori, M. & Doki, Y., 2016. A Novel Endoscopic
Catheter for “Laparoscopy-Like” Irrigation and Suction: Its Research and Development
Process and Clinical Evaluation. Journal of Laparoendoscopic & Advanced Surgical
Techniques, 26(12), pp.943-949.

Perwitasari, D.A., Mahdi, N., Muthaharah, M. and Kertia, I.N., 2016. Quality Of Life Of
Patients Prescribed With Herbal Medicine. Journal of Pharmaceutical Sciences and
Community, 13(2), pp.57-60.

Phillips, C.J., Wells, N.A., Martinello, M., Smith, S., Woodman, R.J. & Gordon, D.L.,
2016. Optimizing the detection of methicillin-resistant Staphylococcus aureus with
elevated vancomycin minimum inhibitory concentrations within the susceptible
range. Infection and drug resistance, 9, p.87.

Rios, J. L., & M. C. Recio. 2005. Medicinal plants and antimicrobial activity. Journal of
ethnopharmacology 100.1: 80-84.

Roosita, K., Kusharto, C. M., Sekiyama, M., Fachrurozi, Y., & Ohtsuka, R. 2008.
Medicinal plants used by the villagers of a Sundanese community in West Java,
Indonesia. Journal of ethnopharmacology, 115(1), 72-81.

Santajit, S & N. Indrawattana. “Mechanisms of Antimicrobial Resistance in ESKAPE
Pathogens,” BioMed Research International, vol. 2016, Article ID 2475067, 8 pages



21.

22.

23.

24.

Suswardany, D.L., Sibbritt, D.W., Supardi, S., Pardosi, J.F., Chang, S. & Adams, J., 2017.
A cross-sectional analysis of traditional medicine use for malaria alongside free
antimalarial drugs treatment amongst adults in high-risk malaria endemic provinces of
Indonesia. PloS one, 12(3), p.e0173522.

Tan, Y., Li, D., Chen, Y. & Li, B., 2017. Premna bhamoensis (Lamiaceae, Premnoideae), a
new species from Kachin State, northeastern Myanmar. PhytoKeys 83: 93—101.

Villalobos, M.D.C., Serradilla, M.J., Martin, A., Ordiales, E., Ruiz-Moyano, S. & Coérdoba,
M.D.G., 2016. Antioxidant and antimicrobial activity of natural phenolic extract from
defatted soybean flour by-product for stone fruit postharvest application. Journal of the
Science of Food and Agriculture, 96(6), pp.2116-2124.

Wen, X., Hempel, J., Schweiggert, R.M., Ni, Y. and Carle, R., 2017. Carotenoids and
Carotenoid Esters of Red and Yellow Physalis (Physalis alkekengi L. and P. pubescens L.)
Fruits and Calyces. Journal of agricultural and food chemistry, 65(30), p.6140.

25. Wibowo, M.A. & Harlia, V.V., 2016. Antioxidant Activity And Toxicity Of Fruit

Extracts Buas-Buas (Premna serratifolia Linn). Jurnal Kimia Khatulistiwa, 5(3).



@ OPEN ACCESS International Journal of Pharmacology

ISSN 1811-7775
DOI: 10.3923/ijp.2018.

P
® CrossMark

Research Article
Antimicrobial Profile of Premna pubescens. Blume and Centella
asiatica Extracts Against Bacteria and Fungi Pathogens

Martina Restuati and Diky Setya Diningrat

Department of Biology, Faculty of Mathematics and Natural Sciences, Medan State University, 20221 Medan, North Sumatera, Indonesia

Abstract

Background and Objective: North Sumatera Indonesia has a rich heritage of knowledge on medicinal plants used for preventive and
curative medicine Premna pubescens. Blume (Buasbuas) has been used to increase the body immunity and endurance. Centella asiatica
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activity of North Sumatera medicinal plants £. pubescens and C. asiatica against the main pathogens. Materials and Methods: The
organic solvent plant extracts are tested on the various microorganisms including bacteria and fungi by using agar diffusion technique.
The data was analyzed with ANOVA statistics by using SPSS software. Results: The length of the inhibition zone was measured in mm
from the edge of the well to the inhibition zone. P. pubescens showed significant moderate activity against (14 mm)
Pseudomonas marginalis and (21 mm) Streptococcus mutans with 100 mg mL=' DMSO plant drug concentration. The results of
lowest (MICs) values are at 66 and highest ones are at 152 mg mL~" for . pubescens meanwhile those of (MICs) values are 0-155 mgmL™!
for C asiatica. Conclusion: In general, based on the result of this research, it can be said that 2. pubescens and C. asiatica plants can
be used as antibacterial and antifungal compounds.
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INTRODUCTION

The number of medicinal plants is nearly 20.000, this
data was according to a study conducted by the World
Health Organization (WHO) based on publications on
pharmacopoeias and medicinal plants in 91 countries. Nearly
6-7 thousand species of medicinal plants from around about
17-18 thousand flowering plants are known as traditional
medicine and officially recognized as medicine system in
Indonesia, i.e., North Sumatra, Borneo, Celebes and Papua'>.

North Sumatra is very rich in plants that are believed to
have medicinal properties for either prevention or treatment?.
Since ancient civilization, the various parts of different plants
were used to eliminate pain, control suffering and counteract
disease.Plants generally produce many secondary metabolites
which constitute an important source of microbicides,
pesticides and many pharmaceutical drugs*. It has also been
widely observed and accepted that the medicinal value of
plants lies in the bioactive phytocomponents living in the
plants>s. Much work has been done on ethnomedicinal plants
in North Sumatera Indonesia**%’. Medicinal plants represent
a rich source of antimicrobial agents®821°, Scientists have
recently paid more attention to extracts and biologically active
compounds isolated from plant species are used in herbal
medicines, because they want to avoid from the antibiotics
side effect, i.e, pathogenic microbe resistance®'",

Premna pubescens. Blume (Family Lamiaceae) is a shrub
or tree up to 7-10 m height. It is known by various names like
bebuas and buasbuas in Indonesia'?. In North Sumatera
Indonesian traditionally medicinal system, it has been used to
increase the body endurance, treat the unwell or catching a
cold, help for blood coagulation and overcome for warm
infection in children, help to increase breast milk'>'*and also
increase appetite''>, Compounds derived from the plant have
been found contain alkaloid, flavonoid, saponin, steroid, dan
fenolik>®. Antimicrobial activity of Premna pubescens. Blume
was previously screened.

Centella asiatica (Family Mackinlayaceae) commonly
names Pegagan, Asiatic Pennywort, North Sumatera
Indonesian Pennywort, Luei Gong Gen, Takip, kohol, Antanan,
Pegagan, Pegaga, Vallarai Kula kud, Bai Bua Bok and Brahmi.
In North Sumatera Indonesia is well-known as “Pegagan” this
term is used to improve the mental ability®’. Antibacterial
activity of C asiatica was previously screened?. The aim of
the study was toinvestigate /n vitro antimicrobial activity of
North Sumatera Indonesia medicinal plants 2. pubescens and
C asiatica against the main pathogens. In this study, the
results of such studies are reported in order to orient future

investigations towards the finding of potent, less toxic to
human health hand, safe antimicrobial agents from natural
sources.

MATERIALS AND METHODS

Plant materials and extraction: This research project was
conducted from July 2016 to November 2016 in Cell and
Molecular Biology Laboratory of Medan State University. The
whole plants of 2. pubescens and C. asiatica were collected
from Medan State University campus plant collections aged
5-7 years for P. pubescens and 5-7 weeks for C. asiatica in
Medan, North Sumatra, Indonesia. The botanical identification
of the collected materials was conducted in herbarium of
Bogor botanical garden. The samples were separated and
oven dried at 28°C room for 1 week. The samples were
grounded into powder form using the grinder. Extraction
using Soxhlet apparatus (IWAKI SOXHLET-100 IWAKI soxhlet
extractor 100 ML) with 95% (v/v) Methanol PA (Sigma-Aldrich)
as solvent for 12 h was performed. The resultant extraction
was frozen and dried for 24°C/48 h. Yield of Methanol extracts:
30%'4,

Test microorganisms: Microbial strains of clinical, plant and
aquatic origin i.e. Aspergillus niger, Penicillium expansum,
Fusarium oxysporum, Xanthomonas compestries,
Lactobacillus acidophilus, Pseudomonas marginalis,
Pseudomonas syringae, Pseudomonas aeruginosa,
Streptococcus  mutans, Steptococcus — salivarious and
Staphylococcus aureusincluding both fungiand bacteria were
procured from Microbial Type Culture Collection (MTCC)
Biology Department Medan State University. Active cultures
were generated by inoculating a loopful of culture in
separate 100 mL nutrient/potato dextrose broths and
incubating on a shaker at 37°C overnight. The cells were
harvested by centrifuging at 4000 rpm for 5 min, washed
with normal saline, spin at 4000 rpm for 5 min again and
diluted in normal saline to obtain 5X10° cfu mL™".

Determination of antimicrobial activity: The antimicrobial
assay of both plant crude extracts was conducted by using the
agar well-diffusion method 20 mL of nutrient agar was
dispensed into sterile universal bottles. Then they are
inoculated with 0.2 mL of cultures and mixed gently as well as
poured into sterile petri dishes.. After setting a number 3 cup
borer (6 mm diameter) was properly sterilized by flaming
and used to make 3-5 uniform cups/wells in each petri dish.
Adrop of molten nutrient agar was used to seal the base
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of each cup. The cups/wells were filled with 50 pL of the
extract concentrations of 100, 300 and 500 mg mL~' DMSO
and allow diffusion for 45 min. The solvents used to
reconstitute the extracts were similarly analyzed. The plates
were incubated at 37°C for 24 h for bacteria. The procedure
above is also allowed for fungal assays, however media used
is not nutrient agar but potato dextrose agar and incubated at
25°C for 48 h. The zones of inhibition were measured with
antibiotic zone scale in mm and the experiment was carried
out in duplicates.

Statistical analysis: All data were statistically analyzed with
SPSS software (version 16). One-way analysis of variance
(ANOVA) was used to study significant difference between
means and significance level at p = 0.05'%4,

RESULTS

In the study of methanolic extract exhibited different
degree of growth inhibition against the tested bacterial
and fungal strains. Methanolic extracts of P. pubescens
and C asiatica exhibited considerable antimicrobial activity
against tested microbial strains (Table 1). Premna pubescens
showed significant moderate activity against 2. marginalis
and S. mutans with 100 mg mL~" DMSO medicinal plant
concentration. Centella asiatica is significant against P,
syringae and moderate against other pathogens £
oxysporum, L. acidophilus, S. salivariousand 5. aureus with
100 mg mL~" DMSO.

The results of lowest MICs value are at 66 and highest at
153 mg mL~" for P. pubescens meanwhile those of highest
ones are at 0,155 mg mL~" for C asiatica. The variation of

distribution of antimicrobial substances which is varied from
fraction to fraction of the crude extract. No inhibitions were
observed with P. pubescens on P. expansum and C. asiatica
on P. aeruginosa as well as 5. mutans.

DISCUSSION

These extracts has proved that it has inhibitory effects on
germination and on the viability of fungal spores as well. Both
plantextracts showed moderate good activity against A. niger
as a saprophyte in soil causing black mould of onion, garlic
and shallot, stem root of Dracaena, root stalk rot of Sansevieria
and boll rot of cotton, spoilage of cashew kernels, dates, figs,
vanilla pods as well as dried prune. The effectiveness of the
active compounds in plant extracts causes the production of
growth inhibition zones that appear as clear as around the
wells. However, plant extract was unable to exhibit
antibacterial activity against tested bacterial strains. These
bacterial strains may have some kinds of resistance
mechanisms e.g. enzymatic inactivation, target sites
modification and decrease of intracellular drug accumulation'”
or the concentration of the compound used may not be
sufficient.

The adverse effects of P. pubescens consumption are
reported can cause blisters, lesions and eruptions when taken
by patients for the treatment of joint pains and
gastrointestinal problems. Due to its toxicity, the latex
extracted from the stem has traditionally been used to make
poison arrows>'°, Several phytochemicals are identified in
different parts. P. pubescens flowers contain terpenes,
multiflorenol and cyclisadol'. The latex contains caoutchouc,
calotropin, calotoxin, calactin, uscharin, trypsin, voruscharin,

antimicrobial activity of our extracts might be due to the uzarigenin,  syriogenin and proceroside™.  Chemical
Table 1: Antimicrobial activity of methanolic extracts Premna pubescens.Blume and Centella asiatica

Premna pubescens. Blume Centella asiatica
Pathogens A B C MIC (mg mL™) A B C MIC (mg mL™")
Fungi
Aspergillus niger 10 1 13 153 15 18 20 66
Penicillium expansum 1 14 15 101 0 0 0 0
Fusarium oxysporum 12 13 15 105 14 14 15 96
Bacteria (Gram +ive)
Lactobacillus acidophilus 10 12 14 121 12 13 14 156
Streptococcus mutans 15 20 22 101 0 0 0 0
Steptococcus salivarious 12 14 16 101 14 16 18 128
Staphylococcus aureus 22 26 29 67 10 12 13 148
Bacteria (Gram -ive)
Pseudomonas marginalis 15 14 16 1 1 16 26 145
Pseudomonas syringae 1 14 17 19 19 21 23 81
Pseudomonas aeruginosa 1" 13 15 0 0 0 0 0
Xanthomonas compestries 13 14 17 1" 1" 12 14 153

Value indicates no activity, Volume per well: 50 uL, Borer size used: 6 mm used plant methanolic extract concentrations (A = 100, B =300 and C =500 mg/DMSO mL)

MIC: Minimum inhibitory concentration
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constituents of P. pubescens flowers are lupeol, uscharin,
proceroside, proceragenin (cardenolide), syriogenin, taraxast-
20(30)-en-3-(4-methyl-3-pentenoate), 3-thiazoline
cardenolide, gigantin, giganteol, isogiganteol, uscharidin,
uzarigenin voruscharin a, calotropeol, 3-epimoretenol, a-
lactuceryl acetate and alactuceryl isovalerate'®. Root bark of 2.
pubescens contains triterpenes, a new norditerpenyl ester
named as calotropterpenyl ester and two unknown
pentacyclic triterpenoids named as calotropursenyl acetate
and calotropfriedelenyl acetate, akundarol isovalerate,
mundarol isovalerate and quercetin, 3-rutinoside'. The
principal active medicines are asclepin and mudarin?.

No inhibition was observed with control which proves
that solvents could not act as antimicrobial agents. In almost
all tests, crude methanolic extracts showed better inhibition
against all the tested bacterial and fungal strains indicating
that active ingredients in plant materials could be extracted
into methanol. However, the highest antibacterial activity
of P pubescens was observed due to the presence of
secondary metabolites such as alkaloids, flavonoids and
steroids against S. aureus. Pseudomonas aeruginosa are
which is wide-spread in soil, water and sewage can be
considered as anindication of theirinvolvementin the natural
process of mineralization of organic matter. It has long been
a troublesome cause of secondary infections of wound,
especially burns and giving rise to blue green pus. It produces
meningitis, when introduced by lumber puncture and urinary
tractinfection when introduced by catheters and instruments
orirrigating solutions?'. 5. aureusoccur harmlessly as a normal
flora of the skin and mucous membrane and it is one of the
commonest bacterial pathogens encountered in the
community causing severe food poisoning or minor skin
infections to severe life threatening infections'™. C asiatica
methanol extract having strong inhibition activity against ~.
aeruginosaand S. aureus was previously reported?.

CONCLUSION

Premna pubescens and Centella asiatica extracts
showed antimicrobial activity as anti-bacterial and anti-fungal
againsttested pathogensincluding antibiotic resistant strains.
Future recommendation: It is necessary to determine the
toxicity of the active constituents, their side effects and
pharmacokinetic properties.

SIGNIFICANCE STATEMENTS

This research compared the antibacterial and antifungal
effects of the ethanol extracts of Premna pubescens and

Centella asiatica. Centella asiatica ethanol extract is more
effective asan antifungal than £P. pubescens where C. asiatica
effective inhibits Aspergillus and fusarium growth but
P. pubescens is more effective in inhibiting penicillium
growth. Premna pubescens is more effective as an
antibacterial than C. asiatica. Either Gram-positive or Gram-
negative bacteria, Premna's efficacy as an antibacterial is
much betterthan C as/atica. As such, it help us in determining
the development of bioactive compounds from C. asiatica as
antifungal and P. pubescens as antibacterial.
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