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ABSTRACT:

Antibacterial from natural mgredients, such as medical plants can be used as an alternative medicine. The aims of
this stdy were o identify active componnds and antibacterial activity from the leaf extract of Chromaolasnn
odorata, especinlly to ngninst gram-positive bacteria omd gram-negative bacterin. The methods of this study were
making simplicia powder, eatracting the leaves using ethanel, phylochemical screening using the wbe metlxd
with specific reagents. Fractionated with chiloroform arid ethy] acetate and analyzed by Gas Chromatography—
Mass Spectrometry (GC-MS) to identity the active compounds. Antibacterial activity used ditfusion method. We
also determined the minimum inhibitory concentration (MIC) and minimum kill concentration (MKC). The results
of the chloroform fraction showed 14-Methyl-Pentadecancic Acid; 9-Octadeconcad; 2(2-(2 5-Ditiacyclopentyl)-
N-Propyl-3 Isoprepanol; Bis (dichleromethyl)-ether. The results on the ethylacetate fraction were 4-oxopentanoid
ackl or Levulinic acid; 4 4- dicuteio-lepien-1-0l; 1,2 2-wichlore-1,1-dilluorometbans; and 1-ctyl-2-metlyl-3-
oxoheksanok acid. In addition, inhibition zone leaf extract 10% w/v against 5. epidermidis 18 44 mm; S. mutans
1932 mm; 5. qireus 19.50 mm; P. gerugincsa 12.70 mm; E. coli (.00 mm; and 3. ¢hypi 0,00 mm. MIC of
S.aureus, S.nudans, S epidermidis, and P.gerugingsa were 6250 ppm, 6250 ppm, 1562.5 ppm, and 9375 ppm,
respectively. MKC of S mureus, § mutans, S.epidermidis, and P aeruginosa were 6250 ppm, 6250 ppm, 1562.5
ppm, and 12500 ppm, respectively. The conclusions of this study were the leaf extract of Chramalacna odorata
contained terpenoid, phenolic and fiavonoid. Antibacterial activity of this extract showed strong activity on §.
aureus, S. mittans, §. epidermidis, and P. geruginosa bacteria.

KEYWORDS: Antibacterial, Chromolaena odorata, keof exuact, GC-MS, MIC, MKC




INTRODUCTION :

Antibioric-iesistan bacteria are a glubal problem in te world, includiog Indonesia, This condition has occurmed
because of lack of research'. 1t is necessary to explore antibacterial from natural ingredients, such as medical
plants?-*, Further, itcan be used as an alternative medicine due to effectiveness, safety considerations, as well as
the costhS.

Indoacsia has the sccond biggest which has medical plants in the world. The natural wealth of Indoncsian
medicinal plants consists of 25,000 and 30,000 species®. Medicinal plants have been used since ancient time and
can be used for treatment the disease”. One of the plants used for altemative medicine is Chromolaena adorata,
called kelambu menjangar in Kalimantan island, Indonesia. Chromolaena odorata leaf is used to treat skin
disease, such as Propionihacierivm acnes, snti-inflammatory, analgesic, antioxidant, antifingal, s well as
anfibacterinl effects®. Previous study mentioned that leaf exunact Chromolaena odorata has anfibacterial activity
apainst Stapityiococcus aurews® *. However, there is still limited reference in terms of antibacterial activity against
the others bacteria.

Based on this background, the aim of this study was to identify active compounds and antibacterial activity from
the leaf exuact of Chromolaena adnraia, especially against gram-positive bacteria, Staphylocaccus meoreus,
Streptococeus mutans, and  Staphylococcus epidermidis ond grom-negotive bacterin, Escherichia coli,
Psewdomonus eurogpingsy, and Salmonetla (phi.

MATERIALS AND METHODS:

This was a true experimental study tc identify active compounds and antibacterial activity from the leaf extract of
Chromolaena oderata.

Instruments

The sample for this study was leaves of Chromolacna odorata. The insuuments and the materials were used in
this study: 96% ethanol Eralika®, quercetin Sigma®™, ethanol pro-analytical Merck™, AIC13 Pudak™, pro-analvtical
acetic acid Merck®, sterile aqua Eralika®, paper disc steril Sigma®, nutrient agar (NA), sterile cotton swab, sterile
paper disc, gram-positive bacteria: Staphylococcus aureus ATCC 25923, Streptococcus mutans ATCC 25175,
and Staphylococcus epidermidis ATTC 12228 and also gram negative bacteria: Escherichia coli ATCC 25922,
Pseudomonas awroginosa ATCC 9027, and Sakbmoneila typhi ATCC 786, dimethyl sulfoxide (DMSO) Sigma®,
chloramphenicol Merck®nutricat broth (NB) Sigma®, Maycr's reagent Eralika®, foam, FeCls, golatin, alkali,
Licberman-Buchard test Fralika®, Salkowski's test Fralika®, glassware, glass vessels, water baths, ovens, lamina
air flow, sterilizers, rotary tocls.

Plant material

The leaves of the Chromolaena odorata were taken according to the specificd criteria: fresh, undamaged ond
mature. The collection was carried out on the Martapura riverbank in June 2021 for twe days Macroscopic test of
Chromolaena odoeraia leaves was conducted at the Basic Biclogy Laborarory of the Facully of Mathematics and
Natural Sciences, Lambung Mangkurat University. Chromolaena Odorata leaves has triangular shape, three
bones, opposite branches, ind the smell is distinctive and more likely pungent odor. The stems of Chromaolaena
odorata are covered with fine hairs ¢

Extractions process

Chromolaeng Ddorata were sorted by wet sorting, drained, and baked in an oven at 55°C. After drying, we
conducted dry sorting and stored it in dry form. One kg of dry leaf powder was extracted using 96% ethanol in a
ratio of 1 10, Extraction was conducted for 3 x 24 hours and we changed the solvent every 1 x 24 hours. We
filtered the extraction and obtamed liquid extract. The liquid extract was evaporated usiag o rotary evaporator
until shrinking te 1/10.

Phytochemical screening

Phytochemical screening was dissolved into the exttact with 1% concentrarion. From this selution, T ml was taken
and then mixed with each reagent, five drops of alkaloids using dragendroff reagent, saponins aquadest, phenolics
using iron chloride, tanning uking gelatine 1 %, flaveneids using sodium hydrox ide , steroids and terpenoids using
Licberman -Buchard. Thea this cxtract was fractionated using chloroform!! and othy] acctate solvents'?. The
fraction was evaporated nsing arotary evaporator and concentrated using a water bath to obtain a thick extract.

(Gas Chromatography — Mass Spectroscopy




Identification all fractions used Gas Chromatography — Mass Spectroscopy (GC-MS) analysis. 1 ul of the
chloroform fraction was used in GC-MS for the analysis of different compounds. Instruments and
chromatographic conditions carried out on the GC-MS HP 8890 system. 1 ¢ of sample was injected into the
GCMS. We uscd column with capillary model number agilent 190918-433 HP-5MS 5% Phenyl Mcthyl Siloxanc,
length 3¢ m, diameter 250 pm, and thick .25 gm. The oven lemperature was between 100-220°C. The
temperature rise rate was 15°C/mln and the flow rate is 1.0t m)/min. "the carrier gas was helium with a pressure of
105 psi, a toral rate of 140 ml'min and a split ratio of 1:5C¢. The elured component was detected in the mass
detector. The known spectrum of compound components was stored in the NIST library and the compound name
oand molecular weight also determined. GC-MS was a method for separating metabolic ¢compounds as well as
breaking down using high heating; however, the limitation of this method was it is only detected heat-resistant
compounsd'?* 15,

Inhibition Zone Diameter

The diameter of imhibition zone of the exmact was tested hy the diffusion methad nsing Kithy Baner Thse THffusion
method. Blank paper discs were dipped into each extract and control group. Then we attached it into the surface
of the media that had been smeared with bacteria. We incubated it at 37°C for 24 hours. The diameter of the ¢lear

zone formed was measurcd using ruler. The diameter of the mhibition zone can be cakulated by the formula's:
A1+

- X
2
A1 = vedical diameter of (e clear 2one on (he media.

d2 =horizontal diameter of the ¢lear zone on the media.
X = paper disc diameter (6 mm).

The minimum inhibitory concentration (MIC)

The minimum inhibitery concentration (MIC) tost was cartied eut using the microdilution method. Bacterial
concentration was adjusied using ¢.3 McFarland (133 colenies/mL). 0.1 L of bacterial suspension was put into a
polypropylene PP cenrifuge tube that contained 0.7 L of NB then we added 0.2 L of sample. This treatment was
conducted cn all tubes, with different concentrations”. Then we incubated it at 37°C for 24 hours. After
inenhation, the tube containing the bacteria and the extract samprle was smeared on the surface of the NA medinm
in five pefri diches, then we alse incubated it at 37°C for 21 hours. The positive contol was mixture of bacterial
sugpension with NB, whilc the negative contro] was a mixture of oxtracts and fractions with NB. A pusitive result
was if there was bacterial growth on the agar medinm and a negative results it there was no bacterial growth on
the agar medium. The results of the minimum inhibitcry concentration were taken from the lowest concentration
or nc bacterial growth'®.

The minimum Killing concentration (MKC)

Tle minimuam killing concentration (MKC) 1es1 was canied oul using sueak plate method. The NA media was
put into a petri dish and allowed to solidify, fhien hese samples were taken onto the surface of the NA media using
a cotton swab. We incubated it at 37°C for 24 hours. The results with no bacterial growth were considered as
MKC. A clear area on a peri dish indicated no bacterial growth!s,

Results and Discussion

Chromolacna odorata was one of medicinal potential plants'® . In Kalimantan Island, Indonesia, it is known as
Kelambu Menjangan and harvested in the Martapura riverbank area. Chromolaena odorata can be cultivated in
various londs, Chromolaena odorata has many benefits for medicine. However, it is rarely used because it is
consklered ns & nuisance plant?®

Phytochemical Screening

Table 1 showed the metabolite contain of Chromolaena edorata leaf extract, such as alkaloids, sapenins,
phenolics, tannins, flavonoids, steroids and terpenoids. These metabolites fimetion as anti-bacterial. This was
similar with previous studies that found the ethanolic extract of Chromolacna odorata leaf consists lkewise 222,

Table L. Phytochemienl ning an £ J: doratz leaf extrnet
Test Methaods Description Resuls
Alkaoid Mayer Test White precipitate +
Saponir. Foam Tes: Foam +
Fenclik FeCl3 Test Bluish black color +
Tanin Gelatire Test White precipitate +
Flavanaid Alkali Test Yellow precipitate +
Sterid Lieberman Tast Brown ring precipitate +
Terpenoid Ralkowski's Tea (rolden calor +










Table 4 showed that Chromelaena odorata keaf exttact had effect against gram-positive bacteria: Staphylococcus
epidermidis, Streptococcus mutans, and Siaphylococcus aureus. Leaf extract only had effect agamst gram-
negative bacteria such as Preudomonas aeruginosa. Antibacterial activity on gram-positive bacteria is easier than
gram-negative bacteria. Cell wall of gram-positive bacterin has a thick peptideglycan outer but almost no
lipopelysaccharide, so it is casy to penclrate inte gram-positive bacteria. While gram-negative bacteria has thin
peptidoglycan but it has high lipopolysaceharide (LPS) ouler, o it is ool casy 10 penetrate by lipophilic solue®
28

Inhibiter zone on Chromalaena cdoraia means it has antibacterial activity such as terpenoids, phenolics and
flavonoids. Terpencids have capability to cell signaling, metaholism, and biesynthesie™ as well as to damage
porins®. Damage in porin will reducc the permeability of the bacterial cell wall and lack of nutricnts, so the growth
will be inhibited. Phenolics act as anti-oxidants*' and have capability to mhibit and prevent the grow th process of
micrebial cells. Flavoneids are as antioxidants™ **, and ¢an damage permeability bacterial cell walls through the
interaction between flavonoids and bacterial DNA. In addition, the hydrox ¥] group in the sttucture of fiavenoid
componnds had toxic effects on bacteria™.

Range inhibitory diameter zotc betweea 15-20mm means strong inhibition, 10-14 mm means moderate inhibition
and (-9 mm inhibition zone diameter means weak inhibition™. This study showed inhibitory zone of 12.07 mm
imoderate ithibition) inhibited Pseudomonas euroginosa. In addition inhibitory zone between 15-20 mm (srong
inhibition) inhibited all gram-positive bacteria. Based on data, it showed that Chremolaena odorata leaf extract
can be used as on allemative medicine to treat infectious disenses due te Preudnmonas euwroginosa,
Staphylococcus aureus, Streptococeus mutans, id Staphylococcus epidermidis. This study alio in line with
previous study that mentioned cthaool exuact of the leaves of Chromelacna ederata had stromy antibacterial
activity against Sireptococcus mutans, Staphylococcus epidermidis, Staphylococcus aireus™s,

Table 5. The resuits of inhibitory test among conirol gronp and exiract

EEC

*significonce difference

The statistical tosts showed that betweea the positive control Staphylacaccus epidermidis (FCSE), Staphylococcus
aurens (PCSA), Pseudomonas eurnginosa (PCPA), and extract group of Strepiococcus mutans (ESM) there was
no signitleant difference between the groups. It means that the extract has similar ability with the positive control
ichloramphenicol) to kill these bacteria. The statistical tests showed that comparing the positive control
Fxsrherichia coli (PCEC) with extracts Fseherichin rali (FRC) showed significance difference hetween these two
groups. Based on the data, the extract did not have the ability to inhibit Escherichia coli as well ag Salmonella

typhi (BCST).

Minimum Inhihitory Concentration (MIC) and Minimom Killing Concentration (MKC)
Tabel € showed the MIC and MKC test on the growth of Staphyiococcurs aureus, Streptococcus mutans, and
Staphylococcus epidermidis.

Table &. Mini inhibitary tration (AMIC) ind mininmm killing nlion (MEKC)
Minimumn inhibitory concentnation {(MIC)
Sample Coneentration £. aurcus Sreul. S.cpidernidi P g
{%) Rl R Rl Rl Rl Lo} Bl B2
Extract 10
3 - - - - - - - -
2.5 - - - - - - - -
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0.312
0.136
Minimum Killing Concentrotion {NK:

Extract 10 - - - - - - - -
3 - - - - R - -
25 -
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0625 - -
0.312
0.156
{+) :there was bacterial growth
-3 @ There was no acterial growth
-1 MIC or MKC value
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The results of MIC and MKC for Staphiyloceccus aurens and Strepiococcus mitans at a 6250 ppm (0.625% wiv)
and Staphylococcus epidermidis at 1562.5 ppm (0.156% w/v). Based on the MIC test, the growth of Pseudomonas
euroginosa at 9375 ppm (09375 % w/v) and the MBC the growth of Pseudomonas euroginosa is at €250 (06250
% wiv), 3125 (03125% w/v) and 1562.5 (0.156% w/v). These results indicated thart the concentration of the
ethanol Chramalasna adoraia leaf extract has not been able to kill at 12500 (1.25% w/v). Further, there is no
bacterial growth for Pseudomonas eurcginosa at these concentmtions.

CONCLUSION

This study showed that the Chromolaena odorata leaf extract contain various terpeneid, phenclic and flavonoid
componmdds. Antibacterial activity of the Chromnlaeng adoraia leaf extract showed streng activity against
Staphylococcus aireus, Streptocaccus mutans, Staphylococcus epidermidis, and Pseudomonas asruginasa.
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