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ABSTRACT

Piper methysticum Forst F. is categorised as a yearly plant that has been used by the peoples in Merauke, Papua
Province of Indonesia for medicinal, social activity, and cultural purposes. P. methysticum contains chemical
compound of Alkaloid (Piperidine, pipermethysticine), flavonoid, resin (kava lactone), kavain, tannin, saponin,
anthraquinone, and a little volatile oil. This plant could effectively function as anti-fungal, antibiotic, antiseptic,
antimicrobial medication. Since the 20" century, kava has become popular among western people as supplementary
herb which could cure anxiety and insomnia. The scientist today have been searching for new drugs for treatment of
human diseases caused by pathogenic bacteria. One of the most threatening bacteria is the genus Salmonella,
especially Salmonella typhi that causes typhoid fever, Salmonella paratyphi that is responsible for paratyphoid
fever, and Salmonella typhimurium that causes typhoid like disease in mice. It is already known that Piper
methysticum (Wati) extract posseses antimicrobial activity against Salmonella typhi, Salmonella typhimurium, and
Escherichia coli. But there was no information of its ability to inhibit Salmonella paratyphi activity. Here, we show
that there is Piper methysticum inhibition on Salmonella paratyphi activity. This result was taken from the agar
diffusion method and standard viable plate count method. Zone of inhibitions were observed by agar diffusion
method with diameters ranging from 10 to 14.5 mmin size for Piper methysticum leaf extract with concentration of
1140 mg/mL, and 8.5 to 12 mm in size for Piper methysticum leaf extract with concentration of 500 mg/mL.
Sandard viable plate count gave reduction number of bacteria colonies approximately 15 % to 77 % for Piper
methysticum concentration of 50 mg/mL. These results show that Piper methysticum leaf indeed posses antibacterial
activity against Salmonella paratyphi and has great potential in the development of new drugs for treatment of
paratyphoid disease.
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INTRODUCTION

One of the research topics that continue to be dodeconsidered the most challenging currentlyainous parts of
the world is a nevdrug discovery research. Continuing this research related tchtlrean need to combat various
diseases as well as to protecting human health. Medicines needed to compensate for the human rieeds
preventing and fighting disease. Although many dragrrently used, but still needed improvemenhaduality of
treatment and suppression of drug prices to bedsfde by the whole society.

Stages ofirug discovery in general starting from the search of materiadg have the potential to be developed into
drugs [1]. Further analysis is viewed mutationhiman DNA in the coding region and the non-codegjon [2-5].
The main source of the material derived from natorasynthetic materials. Although the technologstbeen
developed natural materials synthesigithesis of natural products), but still there are compounds that can not be
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synthesized and must be taken directly from natiteer from land or sea. Most of the existing drdgrived from
plants or microbes, some of which undergo chemiwadifications to produce an effective drug in ademce with
the desired [6]. One example of a disease that maaydrugs like this is cancer, where most of tkdiaine in the
world is derived from natural materials [7].

Many studies have been done, including by condgareening were randomized to the various sowtaatural
ingredients to find a compound having bioactivithie materials have long been used as traditiondiaime for its
own interest to give this test. Active compoundivkat, were tested for biologicabipassays) to determine the type
of biological activity possessed. After isolatigryrification and the elucidation of the structumad then conducted
a series of clinical trials before it can be apgaas a drug to be distributed to the market [8].

Opportunity to discover new drugs is very largeauntries with abundant natural resources and gicdd diversity.
Indonesia is one country with those categoriesaddition, the fact that the Indonesian nation siageient times
have used a variety of traditional medicines defifrem nature. Source of traditional medicine ispiateresting to
study further and developed into modern medicine.

One source of natural materials that have the fiateas a drug i®iper methysticum plant. Based on the results of
previous studieRiper methysticum plants are known to have many beneficial propgifte health. In addition, the
plant is notPiper methysticum foreign goods for the people of southern Papugraitalmost all people in the
southern province of Papua recogniRiper methysticum leaves as customary intoxicating drink. On theidha$
empirical facts, then leavd@per methysticum taken as a source of natural ingredients in thidysto examine
further benefits.

It is known from previous studies that some pla®ifser methysticum have a specific biological activity. However,
no publication on leaveBiper methysticum ability to inhibit the growth of bacteria &lmonella paratyphi. This
study using oSalmonella paratyphi A, B, C, D, and E as the target bacteria, whichsatio determine wheth&iper
methysticum leaf extract is also able to inhibit the bacteBamonella paratyphi is a bacterial pathogen causing the
disease paratyphoid fever. In developing counsiet as Indonesia, the disease paratyphoid fexemignon and
becoming endemic cases. Because the source of dewiyed from his own country like leavBPger methysticum

is needed to reduce cases of paratyphoid fever.

Piper methysticum leaves used in this study was taken from one efatieas in the Papua province of Indonesia,
which is the Merauke regency, whePger methysticum leaves are then extracted with water solvent t@aioka
extract powder oPiper methysticum. These extracts were tested for activity agaihset iacteria ofSalmonella
paratyphi A, B, C, D, and E with agar diffusion method. Thafso testing the count plate method to deterrtire
number of bacteria growth can be inhibited byRier methysticum leaf extract.

MATERIALSAND METHODS

Culturing of the bacterium Salmonella paratyphi

Bacteria ofSalmonella paratyphi as the target bacteria cultured in meldimia Bertani (LB) solid or liquid. Solid
LB media made from a mixture bacto tryptone 1% jweast extract 0.5% (w/v), NaCl 1% (w/v), andtbagar of
1.5% (w/v), were completely dissolved in distillegter. For the manufacture of liquid LB medium, dislee same
mixture as the solid LB media but without bactog@at 1]. Both solid and liquid LB media, both thsterilized by
autoclaving. Within Laminar Flow, solid LB mediaathhas been sterilized and then poured into a 1diameter
petri dishes. Once hardened, the media were inedhat 37 °C without shaking overnight to determivieether
there is contamination. Solid LB media uncontan@dahen used to breed bacteria.

Bacterial cultures in solid media done in 2 wayanely streakingsreak plate technique) or disseminatedsfread
plate method). In the etching method of bacteria, used stentmsake a single bacterial colony of bacteria dbed
was etched on the surface of solid media. As fermtiethod spread of bacteria, the bacteria useé# btpod media
captured with as many as 1Q0Q Eppendorf micropipette is then spread over thiéase of a solid medium using a
solid rod L. Media already inscribed or spread adteria and then incubated without shaking at 37f@6-18 h.
Culturing the bacteria in a liquid medium is donettansferring a single colony of bacteria on sotiddia stock
bacterium into a liquid medium using stem ose. Thethod is also known as inoculation. A liquid medihas
been inoculated and then incubated at 37 °C widtkisly using ashaking incubator for 16-18 h. The number of
bacterial cells that grow in the liquid medium dandetermined by measuring the absorbance or cotyroatted
anoptical density (OD), in which the OD 0.5 to 0.6 shows the baalerbunt 16-10° cells/mL. Bacterial culture in
liquid or solid media and then stored at 4 °C [12-1
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All the activities of breeding of bacteria, eitharsolid or liquid media media done raminar Flow with aseptic
technique aims to minimize contamination. Disindettused is 70% alcohol that can kill the microaigas. In
addition to denature the protein and lipid membrargract, alcohol can also cause dehydration angd evan
inactivate the virus.

Extraction of Piper methysticum leaves

To makePiper methysticum leaf extract used 56 grams of dried leaves oftpléimat have been pound&iper
methysticum. Then do a continuous extraction using a Soxtdetabout 9 h with water as much as 175 mL of
solvent.Piper methysticum plant extract solution obtained is then dried ino&en 60-70 °C for 5 days, so that the
resulting dry powdePiper methysticum leaf extract. The dry extract is stored at 4 °C.

Agar diffusion method

In the agar diffusion method was used sterile sbBdmedia. Bacteria cultured liquid medium taken1&® uL
using Eppendorf micropipette and spread over thiasa of the solid media with the rods L. After yesive, on the
surface of solid media are then placed in steiiterfpaper disc. The filter paper discs are maatenfspherical
diameter of 5.5 mm and sterilized by autoclavingei on top of the filter paper disk dropped intoleaf 10uL
Piper methysticum leaf extract solution with a concentration of 58@/mL, 10uL Piper methysticum leaf extract
concentration of 1140 mg/mL, 10 ampicillin concentration of 1 mg/mL as a positigentrol, and 1QuL of
distilled water as a negative control. Fig. 1 shtivesposition of the filter paper disc on a peishd

Dizcs filter paper

O

O O Solid L B media that

hasbeen spread
bactera

Fig. 1. Position thefilter paper disc on a petri dish. Four discs of filter paper isplaced in the middle of each part (A, B, C,and D) on a
petri dish. Discsfilter paper etched with 4 kinds of solution are: A few drops of extract Piper methysticum with a concentration of 500
mg/mL, and B droped of extract Piper methysticum with a concentration of 1140 mg/mL, C spilled ampicillin 1 mg/mL as a positive
control, and D drops of distilled water asa negative control

The solution is dripped onto filter paper discs lefeto infuse for about 30 min. Then done theulmation at 37 °C
without shaking for 16-18 h. The results of theragjiffusion method demonstrated by the clear zaweirad the
filter paper disc which is an area of inhibitionkafcterial growth.

In the agar diffusion method, the leaf extractRpper methysticum dripped on the paper disc was prepared by
dissolving dry powdePiper methysticum leaves in boiling distilled water. The extractigan was stored at -20 °C.
Ampicillin is used as a positive control was altmred at -20 °C.

Count plate method

At the plate count method used three kinds of solétlia, namely solid LB media, solid LB medium @ining
Piper methysticum leaf extract, and solid LB medium containing anifiic Solid extract medium was prepared by
adding 10QuL Piper methysticum leaf extract with a concentration of 50 mg/mL tie media before poured into the
petri dish. While a solid medium containing ampicilwas made by adding 1Q0 ampicillin concentration of 200
pg/mL to the media, which is also carried out bettee media poured into a petri dish.

A total of 100yL liquid bacterial culture media taken with a migifpette Eppendorf and propagated with stem L on
the surface of a solid medium, either solid LB raedithoutPiper methysticum dry leaf extract or ampicillin, solid
LB medium containindPiper methysticum leaf extract, as well as the solid LB medium coritey ampicillin, After
absorbing the liquid medium, the three petri disivese incubated at 37 °C for 16-18 h. The resuitthis count
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plate method in the form of the number of singléonies of bacteria on each Petri dish [12]. The bemof
colonies on extract media compared to the numbéaoferial colonies on media without extracts opaitiin in
order to get the percentage of bacteria that itddbon solid medium containing the extract.

RESULTSAND DISCUSSION

In this discussion of the results and outlined tbsults of the analysis of antibacterial activiggsttSalmonella

paratyphi contained in th&iper methysticum leaves. These results obtained with the observatme of inhibition
in agar diffusion method and the calculation of gecentage of inhibition of bacteria are undetg® results of
counting plate method.

Culturing of the bacterium Salmonella paratyphi

Culturing the bacteriunsalmonella paratyphi performed on solid media by scraping or spreadig seeds of
bacteria and incubated at 37 °C for 16-18 h. Cultuis done to get stock of bacteria that are rdadye used in the
next step. Bacteria that grow on solid media shbeld single colony. This is because on the negissio be taken
to the single bacterial colonies were inoculate@d @ liquid medium, in which a single colony corsied to be
derived from a single cell. Colonies of bacteriattgrow directly visually observed by eye. This teaal stock

stored at 4 °C, for a period save for 1 month. Afitat needs to be made more stock bacterium selid media to

provide a new sources of food for the bacteria.

Culturing the bacteriurSalmonella paratyphi in liquid media is done by taking a single baetkecolony of bacteria
stock solid media by using ose trunk and put & Iquid medium. This work was done with asepthtgque. Then
do the incubation at 37 °C with shaking which aliotlve aeration during the growth of the bacteadpr 16-18 h.
Bacterial growth was observed with the occurrerfaibidity in a liquid medium. Bacterial liquid tture media is
then used directly asfeesh overnight culture for further testing.

Extraction of Piper methysticum leaves

The extraction process is done umiiper methysticum leaf extract the form of dry powder that can besdived
again with a certain concentration of the extr&dlvent extraction process using water is perfore@atinuously
using a soxhlet for 9 h, ie until the solution lear colorless extraction approadtiper methysticum leaf extract
obtained is brown and then oven-dried at a temperaif 60-70 °C for five day®iper methysticum leaf dry extract
as much as 3.42 grams of solvent extraction resliitained as much as 24 mL. This dry extract iseston a
refrigerator at 4 °C to minimize the damage.

For further testing steps, dry leaf extr®gper methysticum then dissolved again with a certain concentrabbB00
mg/mL and 1140 mg/mL for both agar diffusion methasl well as the concentration of 50 mg/mL for pneposes
of calculating plate method. Dissolution of thiy éxtract using a solvent of water with a high tengpure around
100 °C as it turn®iper methysticum leaf extract is dissolved well at high temperasuM/hile at low temperatures
turnsPiper methysticum leaf extract soluble only slightly.

Agar diffusion method

Agar diffusion method is the standard method teeiderine the presence or absence of the antibactiity of
the compound. Bacteria new liquid culture mediash overnight culture) is spread on the surface of solid media.
Later on it is placed a filter paper disc diametér5.5 mm and etche®iper methysticum leaf extract at a
concentration of 500 mg/mL and 1140 mg/mL. On tthepdiscs filter paper drip ampicillin 1 mg/mL adtilled
water. The solution was dripped on the filter paghsk will diffuse into the agar. The diffusion htsbe perfect,
because the media is left for 30 min before it inasbated at 37 °C for 16-18 h.

After incubation, the clear zone around the visithisc of filter paper which indicates the inhibiti@f bacteria.
Sample results agar diffusion method shown in Eignd Fig. 3. In the figure looks the clear zormuad the filter
paper discs were etchd&liper methysticum leaf extract at a concentration of 1140 mg/mL. Ehear zone is not
overgrown with bacteria, while outside the cleanedacteria to flourish. On filter paper discs etthvith Piper
methysticum leaf extract at a concentration of 500 mg/mL aleatained clear zone is smaller, it is in accoréanc
with the concentration differené@per methysticum leaf extract is used.
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Fig2. Examples of test results petri dish with agar diffuson method in bacteria Salmonella paratyphi A. A: Piper methysticum leaf
extract at a concentration of 500 mg/mL, B: Piper methysticum leaf extract at a concentration of 1140 mg/mL, C: ampicillin
concentration of 1 mg/mL, D: distilled water. Looks clear zone around the filter paper discs A, B, and C, while thefilter paper discsD no
clear zone

On filter paper discs etched with ampicillin als®es clear zone, which means that the positive abnin well in
which the antibiotic ampicillin is able to inhikitie proliferation of bacteria in a way inhibits fiaation of cell walls.
While the negative control also goes well seerhi dbsence of clear zone around the filter papsar diiip with
distilled water. This means that the inhibition kcterial growth on the filter paper disk with leatractPiper

methysticum not as solvent water, but by the compounds coediiim thePiper methysticum leaf extract.

Fig3. Examples of test results petri dish with agar diffuson method in bacteria Salmonella paratyphi B. A: Piper methysticum |eaf
extract at a concentration of 500 mg/mL, B: Piper methysticum leaf extract concentration of 1140 mg/mL, C: ampicillin concentration of
1 mg/mL, D: aquades, Looks clear zone around thefilter paper discs A, B, and C, while thefilter paper discs D no clear zone

The presence of clear zone around the filter pdjsershows the inhibition of bacterial growth i threa. Means in
Piper methysticum leaves contained substances that have antibdcaetisity Salmonella paratyphi. The results
consistently seen that the higher the concentratideaf extractPiper methysticum the greater the inhibition area.
Inhibition area diameter of each typeSatmonella paratyphi can be seen in Table 1.

There are differences in the amount of the intobitirea diameter of each typeSafmonella paratyphi. This may
be because the defense against attacks antibhatengpounds in each of these different typesSalinonella
paratyphi. In addition, the amount of bacteria that is sgrakso vary. The thinner the layer of bacteria, dheater
the inhibition area. Because the results of the diffusion method is only qualitative only, whi¢hdicates the
antibacterial activity oSalmonella paratyphi types A, B, C, D, and E on the leavesPiber methysticum. To find
out how much ability to inhibit the activity of IERiper methysticum each type of bacteriu®almonella paratyphi,
then performed a quantitative analysis by counpilage method.
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Table 1. Diameter zone of inhibition using agar diffusion method

Diameter zona inhibisi

‘Il')ypes 0 f Piper methysticum leaf extract 500 Piper methysticum leaf extract 1140 Positive Negative
acteria
mg/mL mg/mL control control
S paratyphi A 9 11 14 -
S paratyphi B 12 14.5 155 -
S paratyphi C 9 14 15 -
S paratyphi D 9 13 16
S paratyphi E 8.5 10 11,5

Count plate method

Count plate method was conducted to analyze theeptage of bacteri&lmonella paratyphi that inhibited.
Bacterial culture is spread on the surface ofitingd medium containing solid medriper methysticum leaf extract,
solid media containing ampicillin, and the solid dize without extracts or ampicillin. Then these thidnds of
media were incubated at 37 °C for 16-18 h untihsaesingle bacterial colonies growing on the swfacorder.
This single bacterial colonies are counted manudbcterial colonies grown on solid media withoutracts or
ampicillin were more numerous than the bacteridbmies grown on extract solid media or on solid raed
containing ampicillin.

Number of single bacterial colonies on solid mexktract compared with the number of single badtenfonies on
solid media without extracts or ampicillin, in orde get the percentage of colonies lost. Likewfsem the solid
media containing ampicillin obtained percentagecabnies lost. The complete data of each typ&abfnonella
paratyphi shown in Table 2.

Table2. Data from plate count method

Number of single colonies % lost colonies Ratio
" On LB + leaf extracP. OnlLB +
Bacteria LB + LB LB + leaf extract of. methvsticum appicillin
ampicillin methysticum ():A\) pF()B) (A):(B)
S paanIyph' 82 181 52 71,27 54,70 1,30
S parg‘typh' 319 374 298 20,32 14,71 1,38
S pargtyph' 245 283 65 77,03 13,43 5,74
S pafslyph' 405 492 266 45,93 17,68 2,60
S paré‘typh' 355 579 489 15,54 38,69 0,40

The percentage of the lost colony of bacteria idlisneontaining?. methysticum leaf extract is then compared to the
percentage of bacterial colonies lost in media @ioimg ampicillin. The results of this comparisa® avritten in
Table 2, where it turns out that comparison isthetsame for each type 8almonella paratyphi. This shows that
there are differences in response or defense to g@e of bacteria to antibacterial compounds doathin the
leavesP. methysticum. From this research found that$almonella paratyphi A and Salmonella paratyphi B ratio
values are similar. Whil®. methysticum leaf extract with a concentration of 50 mg/mL &anout to be the most
effective in inhibiting the growth ofalmonella paratyphi C, which is nearly six times the ability of inHilbin of
bacterial activity by ampicillin 20Qg/mL. Meanwhile, the ability of thB. methysticum leaf extract in inhibiting the
growth of bacteria Salmonella paratyphi E look lgsed, with only 0.4 times the ability of ampidailli

From these results, the average ability of inhobitdof bacterial growth bip. methysticum leaf is above the ability of
ampicillin [15-22]. It should be noted that thefleatractP. methysticum used to have a much higher concentration
than ampicillin, which is 50 mg/mL while ampicilliconcentration was 20@g/mL. But this does not mean that the
leavesP. methysticum less effective than ampicillin, because the ledfaet of P. methysticum contains a wide
variety of compounds in which the active compound the ability to inhibit the growth of bacterianmst likely
the concentration is much smaller than the conagatr of leaf extracP. methysticum, maybe even smaller than
ampicillin concentrations used.

CONCLUSION
Dry powder leavesP. methysticum successfully obtained from continuous extractiosulls in this study.

Demonstrated that the leaf extract solutién methysticum of dry powder has good antibacterial activity of
Salmonella paratyphi types A, B, C, D, and E. Inhibition of bacteriabgth is seen through the test with two kinds
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of methods. In the agar diffusion method, the tesulk region of inhibition around the disc of diltpaper that
spilled P. methysticum leaf extract. In the area of inhibition of bacéedan not grow because it is sensitive to
antibacterial substances in the leaveB.afethysticum. Inhibition area diameter disc filter paper witaf extracP.
methysticum 500 mg/mL is equal to 9 mm f&lmonella paratyphi A, C, and D, 12 mm foBalmonella paratyphi B,
and 8.5 mm for Salmonella paratyphi E. On filtep@adiscs withP. methysticum leaf extract 1140 mg/mL
inhibition area was 11 mm f@almonella paratyphi A, 14.5 mm forSalmonella paratyphi B, 14 mm forSalmonella
paratyphi C, 13 mm forSalmonella paratyphi D, and 10 mm foSalmonella paratyphi E. Through the plate count
method: percentage obtained single colonies ofebbiacalmonella paratyphi lost on media writtef. methysticum
leaf extract, which amounted to 71.27% &atmonella paratyphi A, 20.32% forSalmonella paratyphi B, 77.03%
for Salmonella paratyphi C, 45.93% forSalmonella paratyphi D, and 15.54% forSalmonella paratyphi E.
Comparison of percentage of single colonies wese ilothe extract media with the percentage oflsinglonies
were lost in the ampicillin media showed that thetbriaSalmonella paratyphi types A, B, C, D and E each have a
different response or defense agalsimethysticum antibacterial compounds in the leaves. For furtesearch, it
can be conducted to determine the active compoimtise leaved”. methysticum that can inhibit the growth of
bacteriaSalmonella paratyphi types A, B, C, D, and E. Furthermadfe methysticum leaves can be developed as
materials for medicine for the disease paratypfeier.
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