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ABSTRACT

C. javamicum Blume is a typical plant that can be foumded m Central Kalimantan. This research ammed
to find out the total flavenoids, alkaloids, tarming, and compounds and to evaluate the antioxidant and
antibacterial activity of ethanol extract of the stem of C. favanicum. The antioxidant activity was tested
by two different assays: DPPH and FRAP. Total alksloids, flavonoids and tannins content were
3281077 pg caffeme equivalent'mg, 126 962317 pg quercetin equivalent'mg, and 42.88=0.77 ug
catechin equivalent'mg, respectively. The IC:; value of DPPH was 20.63£0.82 ppm quercetin
equivalent while the FRAP method was 9683322223 pmel trolox'z. C javamicum extract had
antibacterial potential aganst the three bacteria tested, with the miubition zomes in the range of
317090 - 8.90£1.50 mm_ It can be stated that the ethanol extract of the stem of C. javanicum has
high potential antioxidant activity, however, the antibacterial activity 13 classified 23 weak activity.

Keywords: Cinramormum javanicum Blume, DPPH, FEAP, Disc-diffusion, Medicinal plant

INTRODUCTION

Free radicals are lmown for their central role in various physiclogical conditions as well as their
mvolvement in 2 varefy of diseases. The scoumulation of free radicals m the body produces oxidative
stress, which has been reported to be associated with various diseases such as newrodegenerative
dizorders, diabetes mellitus, respwatory diseases, cardiovasculsr dizeases, coronary heart dizeases,



theumatoid arthritiz, the development of cataracts, inflammatory diseases, autoimmune disorders,
aging, and various cancers' . Antioxidants play an important role in neutralizing free radicals’.

In addition, the resistance of bacterial species to many antibiotics is another major problem in antibictic
therapy that continuously encourzges researchers to develop new antibiofics. Fecently, most of the
newly approved anfibacterial agents are derived from nafural products or their derrvatives. Herbal
remedies are one of the most important sowees of natural antibacterizl agents’. The antimicrobial
activity was maimly related to the existence of secondary metabolites of phenols, terpenes, and alkaloids
present in the plant extracts’. Therefore, there is a need to explore new, safe and mexpensive sources of
natural anticxidant and antibacterial compounds.

Cinnermorm (family Lauraceas) 15 a genus kmown for ite fraprant leaves and bark. Thiz genus has
more than 300 species that are widespread in North America, Asia, Australazia and Southeast Asia.
Commercial species sold as spices are O verwn, C cassia, C burmannii, O zeylamicum, and C.
lourgiraf’.

Sintok lancang (Cimnamomun javanicum Blume) 15 a typical plant of Central Kalimantan, in this study
found at Mungl Bamu Forest (KHDTK), an educational forest managed by the collaboration of
uhammadiyah University of Palangkaraya with the Bomeo Nature Foundation (BNF). Empirically,
Sintok lancang was used for various diseases such as treating abdominal pain, wounds, and dizbetes
mellitus.

There has not been much research on C. javanicum from Indonesia regarding its potential use as an
antioxidant and antibacterial agent. One of the studies done on C. fovanicum from Malaysia showed
that the leaf and bark extracts had entioxidant activity’. The antibacterial activity of the essential o1l of
C. jevanicum found m Bomeo was investizated using the broth dilution method, which showed that the
inhibition agamst 5. aurens with MIC and MBC values was 230 pg/mL and 500 pg/mL, respectively’.
Previous studies reported that the ethanolic extract of C favamicum leaves from Central Kalimantan
had a high potential for antioxidant activity as tested by DPPH and FRAP methods®. Howewver, no
studies on the antioxidant activity of these ethanolic extracts of O javamicum stem from Central
Kalimantan have been conducted. This study was advanced from the previous study, with the aim being
to determine the total mmnber of flavonoid, alkaleid, and tannin compounds and to evaluate the
antioxidant and antibacterial activity of the ethanolic extract of stems of C. javamicum. This study will
help to explore the potential of Indonesian medicmal plants as natural antioxidants and antibecterial
agents.

METHODOLOGY

Plant material

C. jevanicum was collected from Mungku Bam Forest (KHDTE), an educational forest managed by
the cooperation of the Muhammadiveh University of Palanglaraya with the Bomeo Natare Foundation
(BNF). The collectzd plant material was identified by Dr. B. Hendrian, M3c (Indonesian Instifute of



Sciences, Research Center for Plant Conservation and Botanic Gardens, Bogor, Indenesia) with the
document mmmber B-833/TPH.3 /ESVIL2020.

Preparation of Cinnamomum javanicum extract

The stems of C. jovamicum were dried in an oven at 45 °C. The dried stems were powdered by the
grinder and then percolated using 96%: ethanol at room temperature. Percolation is a continuons process
in which the saturated solvent is continuously replaced by a new solvent’. The solvent is removed from
the extract by using a rotary evaporator. Percentage vield (wiw) of the exfracts is caloulated by formula™
{(Weight of the exfract + Weight of the starting plant material) x 100%

Phytochemical qualitative screening

The ethanolic extract of C. jevanicum was preliminanily screened for phytochemicals such as alkaloids,
flavonoids, saponins, tannins, and steroids""*.

Total alkaloids content

Ten mg of C. javamicum extract were weighed and then dissolved m 10 mL of ethanol. The absorbance
of one ml of the extract was measured with a spectrophotometer at 272 nm. The standard used for the
calibration curve was caffeme". Total alkalond content is expressed s ug alkaloids per mg of extract.
Total flavonoids content

Five mg of C javamicum extract were weighed and then dissolved in 10 mL of ethanol. One mL of the
extract was placed in the volumetre flask, and one mL of AICL (2% biv) and 8 ml of acetic acid (3%
v/v) were added. After mixing, the solution was incubated for 20 min'. The solution absorbance was
measured with a spectrophotometer at 412 nm. The standard used for the calibration curve was
quercetin'’. Total flavonoeid content is expressed as ug of flavonoids per mg of extract.

Total tannins content

A total of 30 mg of sample was weighed and placed in 2 10 mL volumetric flask Add to the 0.5 mL
catechin standard solution, 3.0 mL vamllin 4% and 1.5 ml concemirated HCl. The mixture was
incubated for 10 mm' ™", Absorbance was measured with a UV Vis spectrophotometer at 498 nm_ The
standard used for the calibration curve was catechin'”. Total tannin content is expressed as ug tannins
per mg extract.

Antioxidant activity by DPFPH assay

A 0.4 mM DPPH solution was prepered and the zbsorbance was measured at 312 mm. The resulting
absorbance of the DPPH sclution is the absorbance control. The stem extract of C. favamicuwn (sample)
was first dissolved in methancl with five variant concentrations of 10, 20, 30, 40, 30 ppm. One mL of
0.4 mM DPPH solufion was added in 2 5 mL volumetric flask, and then 4 mL of sample solutions of
different concentrations were added. The prepered mixture was placed at 23 °C for 30 min, the
abzorbance was measured at 312 mm". The caleulation of the percent inhibition or DPPH scavenging
effect was used according to the following formula:

(4-B)
A

DPPH Scavenging ef fect % = X 100%



Where 4 was the absorbance of DPPH solution and B wes the shsorbance of sample solution'™ "
Antioxidant activity by FRAP assay

Sample (0.2 g) dizsolved with ethanol m a 10 mL vehmetric flask Two mL of sample selution were
added to 3 mL of FELAP reagent in a test tube, followed by incubation for 16 minutes. Absorbance was
measured with a UV Vis spectrophotometer at 305 nm. Antioxidant activity expressed in wmol
trolox/g" .

Antibacterial activity test

The antibacterial activity was determined by dize diffusion method with four variant concenfrations 1%,
5%, 10%, and 15% against three bacterial strains: Cwibacteriwn acnes/C. acnes (ATCC 11827),
Staphylococcus epidermidis'5. epidermidis (ATCC 12228) and Staplplococcws aurews/S. aureus
(ATCC 25923). Ten mL of McFarland 0.5 standard were prepared in sterilized tubes. The suspension
of bacteria was prepared by diluting the colonies of bacteniz in a normally sterile saline solution and the
turbidity was adjusted to 1-2x10° CFU/mL (based on MeFarland 0.5 standard). A sterile cotton swab
was dipped In 2 standardized suspension of bacteria and used to inoculate on Mueller-Hinton agar
plates”. All discs were immersed in the ethanolic extract of C. javanicum and then placed on the plates.
A dize immersad in 1% elindamycin gel (positive control) was alzo placed on the plate. These plates
were incubated in the asrobic incubator for 24 b at 37 °C. A caliper was used to mezsure the diameter
of the intibition zenz of each extract and positive controls.

RESULTS AND DISCTUSSION

Extraction yield

One thousand two hundred grams of C jevemicum were extracted into 6029 z of extract. Based on
vield caleulation, C. javemicum extraction vielded 3.03%. The yield value relates to the mmmber of
secondary metabolites that were captured during extraction”.

Qualitative phytochemical screening

Phytochemical screening of O favemicum stem by using the following standard methods™"". The results
of the phytochemical qualitative test of C javamicum stem showed the presence of alkaleids using
Iayer's reagents', flavonoids using the Shinoda test'”, tannins, saponins, and steroids (Table 1.)
Table 1. The qualitative phytochemical of ethanolic extract of C. favanicum stem

Phytochemical compound Result
Alkealoids +
Flavonoids +
Tanning +
Saponing +
Steroids +




Total alkaloids, flavonoids, and tannins content

C. javemicum stem was extracted by percolation method. Total alkaloids, flavonoids, and tannins
content were caleulated by standard protocels, with the results of 3281 = 0.77 pg caffeine
equivalentmg, 126.96 = 3.17 pg quercetin equivalent'me, and 42.89 = (.77 pg catechin equivalent/mg.
respectively (Table 2.). The total flavoncld content is the largest compared to the total alkaloids and
tarming comtent. In addition, the total alkaleids, flavoncids, and tannins of O javanicum stem ethanol
extract in this study were greater than the total comtent of the stheanclic extract of the leaves of C
Javemicum cbtained in the previous studies”.

Phenclics and flavonoids are commonly found m all parts of the plant. These compound is a group of
secondary metabolites made up of a large group of polyphenols that can scavenge free radicals and
imhibit lipid exidation™. Most antioxidant zctivities from plant sources correlate with phenolic and
flavonoid comtents™. Therefore, the measurement of phenol and flavonoid content can be used as a besis
for rapid screeming of antiomidant activities'.

Table 2. Total alkaleids, flavonoids, and tanning content of ethanolic extract of C. javamnicum stem

Sample Ethanolic extract of

\ C. javanicum

Assay

Total Alkaloid (pg caffeine 3281077

equivalent'mg)

Total Flavonoid (pg quercetin 12696317

equivalent'mg)

Total Tanmin {pg catechin 4289077

equivalent'mg)

Antioxidant activity

DPPH and FRAP methods were usad to evaluate the antioxidant activity of C. favemicum extract. The
anticxidant activity results showed that the IC.. value of DPPH was 20,63 = 0.82 ppm guercetin
equivalent while the FRAP method was 268.38 £ 22.25 pmel trolox/z (Table 3).

Table 3. Antioxidant activity of ethenolic extract of C. favanicum stem

Sample Ethanolic extract of Quercetin
C. javanicum
Assay
DPFH (ICs0 ppm) 2063 =0.82 6.93
FRAP (umol trolox/g) 965.35 £22.23 -




Apcerding to some publications, the antiexidant activity with the DFPH method was classified by IC,
as very strong (< 50 ppm), strong (30-100 ppm), moderate (101-130 ppm), and low (= 130 ppm)"*~,
while the antioxidant activity with the FEAP method was classified as very low FEAP (= 10 pmol'g),
Lo FRAP (10-30 pmol’g), good FRAP (30-100 pmol’g), high FRAP (100-400 pmol/g) and very high
FRAP (= 400 pymoligy". A low IC50 value (the extract concentration, required to scavenge 50% of
DPPH free radicals) means strong antioxidant activity” . The ethenolic extract of C. javemicum stem iz
meluded in the very strong anfioxidant activity (20063 = 0.82 ppm) znd very hich FRAP (968 38 £22 25
umel rolox’s). The antioxidant activity in this stady was better than mn the previous study, where the
ethanolic extract of C. fovanicum leaves included very strong amtioxidant activity (26.99 = 0.27 ppm)
and very lhigh FRAP (779.73 £ 19.66 pmel trolox/z)". When compared with the antioxidant activity of
C. javanicum leaves and bark study conducted in Malayzia with the DPPH method (223.5 ppm and
197 4 ppmY’, C. javanicuwmn in Indonesia, especially Central Kalimantan gives better antioxidant activity.
DPPH iz a stable free radical with unpaired electrons distributed throughout the molecule and 1= widely
used to test the free radical scavenging capacity of 2 variety of samples™. The DPPH assay is bazed on
both electron transfer and hydrogen atom transfer reactions. The reduction in abeorbance of DPFH
caused by antioxidants 1z due to a reaction between the antiomidant molecules and the radical, which
rezults in radical seavenging by hydrogen donation. This iz visualized as purple-to-yellow discoloration.
The advantage of the DPPH test iz that it iz simple, fast, and economical Although the DPPH test iz
simple, itz sensitivity can be affected by several factors, such as solvent type, reaction time, temperature,
znd freshness of DPPH reagent' ™, while the FRAP test 15 a nonspecific, redox-linked, colorimetric
assay related to the molar concentration of the antioxidant present. The FELAP azsay 1s a typical method
based on electron transfer, which measures the reduction of ferric ion (Fe' )-ligand complex to the
ferrous (Fe''); complexed by antioxidants in acidic media. One limitation of the FRAP assay is its
tendency to precipitate, form suspensions, and color the cuvette. Therefore, the timing of FeCl: addition
13 ezzential to prevent error mterpretation. However, the FEAP or DPPH assay 13 simple, economical,
fast, and requires no specialized equipment™.

Antibacterial activity

In this study, an antibacterial activity test was performed for C. jovemicum extract and clindzmyein gel.
Clindamvycin is used as a positive control becauze it is a lincosamide antibiotic uzsed to treat anaercbic,
streptococcal, and staphylococeal infections, with in vitro bactericidal activity against 2 wide variety of
anaerobic bacteria, including Bacieroides fragilis as well as some Stgpiylococcus sp."". Tt is also kmown
to be one of the antibiotics used to treat acne’'. The diameters of the zones of mhubition produced by
the clindamycin pel against Cacnes, 5 gpidermidis, and 5. aureus were 34172 48 mm, 2887 =075
m, and 29,53 = 1.06 mm, respectively (Table 4).



Table 4. Antibacterial activity of ethanolic extract of C. javanicum stem

Materials Concentration (%) Inhibition zone diameter (mm) (mean=SD; n=3)
C. acnes S. epidermidis S. aureus

Clindamycin 1 34.17+2.48 28.87+0.75 2053 +1.06
gel
Ethanolic 1 420=1.38 747=3.87 433+0.38
extract of C. 5 5.10=1.02 7.533=1.80 480=028
javanicum 10 400=1.80 7.33=0.38 403=1.03
stem 15 3.17=0.90 8.90=1.30 5.83=0.76

This study showed that C. javanicum extract was effective agamst the three bacteria tested and its
Inhibition zone was in the range of 3.17 = 0.90 - 8.90 = 1.50 mm (Figure 1). The highest antibacterial
activity was found for C. javanicum extract against S. epidermidis, with inhibition zone diameters of
747 =387 mm, 733 =180 mm, 7.33 = (.38 mm and 8.90 = 1.50 mm at concentrations of 1%, 3%,
10% and 15% (Table 4). The antibacterial activity of the extract can be divided into three levels: weak
activity (inhibition zone less than 12 mm). moderate activity (inhibition zone 12-20 mm) and strong
activity (inhibition zone greater than 20 mm)™.

Figure 1. Antibacterial activity of ethanolic extract of C. javamicum stem against C. acnes (a), S.
epidermidis (b), and S. aureus (c)

It can be concluded that the ethanol extract of the stem of C. javanicum has high potential antioxidant
activity, but the antibacterial activity is classified as weak activity. The inhibition zones produced in
this study fall on the concentration of extract of 10%. Further studies are needed to identify the factor
that affects the rise and fall of the inhibition zone. In addition, negative control must be used in further

study.
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ABSTRACT

The C. javanicum Blume is a typical plant that can be founded in Central Kalim-
antan. This research aimed to find out the total flavonoids, alkaloids, tannins, and
compounds and to evaluate the antioxidant and antibacterial activity of ethanol
extract of the stem of C. javanicum. The antioxidant activity was tested by two dif-
ferent assays: DPPH and FRAP. Total alkaloids, flavonoids and tannins content
were 32.81+0.77 pg caffeine equivalent/mg, 126.96£3.17 pg quercetin equiva-
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cumt has high potential antioxidant activity, however, the antibacterial activity is
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INTRODUCTION

Free radicals are known for their central role in various physiological condi-
tions as well as their involvement in a variety of diseases. The accumulation
of free radicals in the body produces oxidative stress, which has been reported
to be associated with various diseases such as neurodegenerative disorders,
diabetes mellitus, respiratory diseases, cardiovascular diseases, coronary heart
diseases, rheumatoid arthritis, the development of cataracts, inflammatory dis-
eases, autoimmune disorders, aging, and various cancers*?. Antioxidants play

an important role in neutralizing free radicals?.

In addition, the resistance of bacterial species to many antibiotics is another
major problem in antibiotic therapy that continuously encourages researchers
to develop new antibiotics. Recently, most of the newly approved antibacterial
agents are derived from natural products or their derivatives. Herbal remedies
are one of the most important sources of natural antibacterial agents'. The anti-
microbial activity was mainly related to the existence of secondary metabolites
of phenols, terpenes, and alkaloids present in the plant extracts®. Therefore,
there is a need to explore new, safe and inexpensive sources of natural antioxi-
dant and antibacterial compounds.

Cinnamomum (Family Lauraceae) is a genus known for its fragrant leaves
and bark. This genus has more than 300 species that are widespread in North
America, Asia, Australasia, and Southeast Asia. Commercial species sold as
spices are C. verum, C. cassia, C. burmannii, C. zeylanicum, and C. loureiroi.

Sintok lancang (Cinnamomum javanicum Blume) is a typical plant of Central
Kalimantan, in this study found at Mungku Baru Forest (KHDTK), an educa-
tional forest managed by the collaboration of Muhammadivah University of
Palangkaraya with the Borneo Nature Foundation (BNF). Empirically, Sintok
lancang was used for various diseases such as treating abdominal pain, wounds,
and diabetes mellitus.

There has not been much research on C. javanicum from Indonesia regarding
its potential use as an antioxidant and antibacterial agent. One of the studies
done on C. javanicum from Malaysia showed that the leaf and bark extracts
had antioxidant activitys. The antibacterial activity of the essential oil of C. ja-
vanicum found in Borneo was investigated using the broth dilution method,
which showed that the inhibition against S. aureus with MIC and MBC values
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was 250 pg/mL and 500 pg/mL, respectivelyt. Previous studies reported that
the ethanolic extract of C. javanicum leaves from Central Kalimantan had a
high potential for antioxidant activity as tested by DPPH and FRAP methods®.
However, no studies on the antioxidant activity of these ethanolic extracts of
C. javanicum stem from Central Kalimantan have been conducted. This study
was advanced from the previous study, with the aim being to determine the
total number of flavonoid, alkaloid, and tannin compounds and to evaluate the
antioxidant and antibacterial activity of the ethanolic extract of stems of C. ja-
vanicum. This study will help to explore the potential of Indonesian medicinal
plants as natural antioxidants and antibacterial agents.

METHODOLOGY
Plant material

C. javanicum was collected from Mungkn Baru Forest (KHDTK), an educa-
tional forest managed by the cooperation of the Muhammadiyah University of
Palangkaraya with the Borneo Nature Foundation (BNF). The collected plant
material was identified by Dr. R. Hendrian, MSe (Indonesian Institute of Sci-
ences, Research Center for Plant Conservation and Botanie Gardens, Bogor,
Indonesia) with the document number B-833/1PH.3./KS/VII/2020.

Preparation of Cinnamomum javanicum extract

The stems of C. javanicum were dried in an oven at 45 °C. The dried stems
were powdered by the grinder and then percolated using 96% ethanol at room
temperature. Percolation is a continuous process in which the saturated sol-
vent is continuously replaced by a new solvent”. The solvent is removed from
the extract by using a rotary evaporator. Percentage yield (w/w) of the extracts
is calculated by formula®: Weight of the extract + Weight of the starting plant
material) x 100%

Phytochemical qualitative screening
The ethanolic extract of C. javanicum was preliminarily sereened for phyto-
chemieals such as alkaloids, flavonoids, saponins, tannins, and steroids™=.

Total alkaloids content

Ten mg of C. javanicum extract were weighed and then dissolved in 10 mL of
ethanol. The absorbance of one mL of the extract was measured with a spec-
trophotometer at 272 nm. The standard used for the calibration curve was caf-
feine®. Total alkaloid content is expressed as pg alkaloids per mg of extract.
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Total flavonoids content

Five mg of C. javanicum extract were weighed and then dissolved in 10 mL of
ethanol. One mL of the extract was placed in the volumetric flask, and one mL
of z’:.l'l:]'l?r (2% b/v) and 8 mL of acetic acid (5% v/v) were added. After mixing,
the solution was incubated for 20 min*. The solution absorbance was meas-
ured with a spectrophotometer at 412 nm. The standard used for the calibration
curve was gquercetin's, Total flavonoid content is expressed as pg of flavonoids

per mg of extract.
Total tannins content

Atotal of 30 mg of sample was weighed and placed in a 10 mL volumetric flask.
Add to the 0.5 mL catechin standard solution, 3.0 mL vanillin 4% and 1.5 mL
concentrated HCL The mixture was incubated for 10 min'*. Absorbance was
measured with a UV Vis spectrophotometer at 498 nm. The standard used for
the calibration curve was catechin”. Total tannin content is expressed as pg

tannins per mg extract.
Antioxidant activity by DPPH assay

A 0.4 mM DPPH solution was prepared and the absorbance was measured at
512 nm. The resulting absorbance of the DPPH solution is the absorbance con-
trol. The stem extract of C. javanicum (sample) was first dissolved in methanol
with five variant concentrations of 10, 20, 30, 40, 50 ppm. One mL of 0.4 mM
DPPH solution was added in a 5 mL volumetric flask, and then 4 mL of sample
solutions of different concentrations were added. The prepared mixture was
placed at 25 °C for 30 min, the absorbance was measured at 512 nm®. The cal-
culation of the percent inhibition or DPPH scavenging effect was used accord-
ing to the following formula:

(4-8)
A

DPPH Scavenging ef fect % = X 100%

Where A was the absorbance of DPPH solution and B was the absorbance of
sample solution®=e,
Antioxidant activity by FRAP assay

Sample (0.2 g) dissolved with ethanol in a 10 mL volumetrie flask. Two mL of
sample solution were added to 3 mL of FRAP reagent in a test tube, followed
by incubation for 16 minutes. Absorbance was measured with a UV Vis spec-
trophotometer at 595 nm. Antioxidant activity expressed in pmol trolox/ g,
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Antibacterial activity test

The antibacterial activity was determined by dise diffusion method with four
variant concentrations 1%, 5%, 10%, and 15% apgainst three bacterial strains:
Cutibacterium acnes/C. aecnes (ATCC 11827), Staphylococcus epidermidis/'S.
epidermidis (ATCC 12228) and Staphylococeus aureus/S. aureus (ATCC
25923). Ten mL of McFarland 0.5 standard were prepared in sterilized tubes.
The suspension of bacteria was prepared by diluting the colonies of bacteria in a
normally sterile saline solution and the turbidity was adjusted to 1-2x10* CFU/
mL {based on McFarland 0.5 standard). A sterile cotton swab was dipped in a
standardized suspension of bacteria and used to inoculate on Mueller-Hinton
agar plates™, All dises were immersed in the ethanolic extract of C. javanicum
and then placed on the plates. A disc immersed in 1% clindamycin gel (positive
control) was also placed on the plate. These plates were incubated in the aero-
bic incubator for 24 h at 37 °C. A caliper was used to measure the diameter of
the inhibition zone of each extract and positive controls.

RESULTS AND DISCUSSION
Extraction vield

One thousand two hundred grams of C. javanicum were extracted into 60.29 g
of extract. Based on vield calculation, C. javanicum extraction yielded 5.03%.
The vield value relates to the number of secondary metabolites that were cap-
tured during extraction®.

Qualitative phytochemical screening
Phytochemical sereening of C. javanicum stem by using the following standard
methods™®. The results of the phytochemical qualitative test of C. javanicum

stem showed the presence of alkaloids using Mayer's reagents”, flavonoids us-
ing the Shinoda test™, tannins, saponins, and steroids (Table 1).

Table 1. The qualitative phytochemical of ethanolic extract of £ javanicum stem

Phytochemical compound Resull
Alkaloids )
Flavonoids ¥
Tannins )
Saponing +
Steroids )
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Total alkaloids, flavonoids, and tannins content

C. javanicum stem was extracted by percolation method. Total alkaloids, fla-
vonoids, and tannins content were calculated by standard protocols, with the
results of 32.81 + 0.77 pg caffeine equivalent/mg, 126.96 + 3.17 pg quercetin
equivalent/mg, and 42.89 + 0.77 pg catechin equivalent/mg, respectively (Ta-
ble 2). The total flavonoid content is the largest compared to the total alkaloids
and tannins content. In addition, the total alkaloids, flavonoids, and tannins
of C. javanicum stem ethanol extract in this study were greater than the total
content of the ethanolic extract of the leaves of C. javanicum obtained in the
previous studies®,

Phenolics and flavonoids are commonly found in all parts of the plant. This
compound is a group of secondary metabolites made up of a large group of
polyphenols that can scavenge free radicals and inhibit lipid oxidation=:. Most
antioxidant activities from plant sources correlate with phenolic and flavonoid
contents*. Therefore, the measurement of phenol and flavonoid content can be

used as a basis for rapid screening of antioxddant activities.

Table 2. Total alkaloids, flavonoids, and tanning content of ethanolic extract of
C. javamicum stem

Sample . . .
Aszay Ethanolic extract of £. javanicum
Total Alkaloid (pg caffeing equivalentmp) 28077
Total Flavonoid (pg quercetin equivalentmg) 126.96 £ 317
Total Tannin (ug catechin equivalent'ma) 4289077
Antioxidant activity

DPPH and FRAP methods were used to evaluate the antioxddant activity of C.
Javanicum extract. The antioxidant activity results showed that the IC,, value
of DPPH was 20.63 + 0.82 ppm quercetin equivalent while the FRAP method
was 968.38 + 22,25 umol trolox/g (Table 3).
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Table 3. Antioxidant activity of ethanolic extract of £. avamictim stem

Sample Ethanalic exiract of
] £. favanicam Quercetin
DPPH (IC_, ppm) 20.63 + 0.82 6.93
FRAP (umal traloxfy) 968.38 £ 2225 -

According to some publications, the antioxidant activity with the DPPH meth-
od was classified by IC_ as very strong (< 50 ppm), strong (50-100 ppm), mod-
erate (101-150 ppm), and low (> 150 ppm)'**, while the antioxidant activity
with the FRAP method was classified as very low FRAP (< 10 pmol/g), low
FRAP (10-50 pmol/g), good FRAP (50-100 pmol/g), high FRAP (100-400
pmol/g) and very high FRAP (> 400 pmol/g)™. A low IC50 value (the extract
concentration, required to scavenge 50% of DPPH free radicals) means strong
antioxidant activity”. The ethanolic extract of C. javanicum stem is included
in the very strong antioxidant activity (20.63 + 0.82 ppm) and very high FRAP
(968.38 £ 22.25 umol trolox/g). The antioxidant activity in this study was bet-
ter than in the previous study, where the ethanolic extract of C. javanicum
leaves included very strong antioxidant activity (26.99 + 0.27 ppm) and very
high FRAP (779.73 + 19.66 pmol trolox/g)*. When compared with the antioxi-
dant activity of C. javanicum leaves and bark study conducted in Malaysia with
the DPPH method (223.5 ppm and 197.4 ppm)s, C. javanicum in Indonesia,
especially Central Kalimantan gives better antioxidant activity.

DPPH is a stable free radical with unpaired electrons distributed throughout
the molecule and is widely used to test the free radical scavenging capacity
of a variety of samples=®. The DPPH assay is based on both electron transfer
and hydrogen atom transfer reactions. The reduction in absorbance of DPPH
caused by antioxidants is due to a reaction between the antioxidant molecules
and the radical, which results in radical scavenging by hydrogen donation. This
is visualized as purple-to-yellow discoloration. The advantage of the DPPH test
is that it is simple, fast, and economical. Although the DPPH test is simple, its
sensitivity can be affected by several factors, such as solvent type, reaction time,
temperature, and freshness of DPPH reagent™™, while the FRAP test is a non-
specific, redox-linked, colorimetric assay related to the molar concentration of
the antioxidant present. The FRAP assay is a typical method based on electron
transfer, which measures the reduction of ferric ion (Fe**)-ligand complex to
the ferrous (Fe**); complexed by antioxidants in acidic media. One limitation
of the FRAP assay is its tendency to precipitate, form suspensions, and color
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the cuvette. Therefore, the timing of FeCl_ addition is essential to prevent error
interpretation. However, the FRAP or DPPH assay is simple, economical, fast,
and requires no specialized equipment.

Antibacterial activity

In this study, an antibacterial activity test was performed for C. javanicum ex-
tract and clindamycin gel. Clindamycin is used as a positive control because it
is a lincosamide antibiotic used to treat anaerobic, streptococcal, and staphy-
lococeal infections, with in vitro bactericidal activity against a wide variety of
anaerobic bacteria, including Bacteroides fragilis as well as some Staphylococ-
cus sp.3°. It is also known to be one of the antibiotics used to treat acne®. The
diameters of the zones of inhibition produced by the clindamycin gel against

C.acnes, S. epidernudis, and S. aureus were 34.17 + 2.48 mm, 28.87 + 0.75
mm, and 29.53 + 1.06 mm, respectively (Table 4).

Table 4. Antibacterial activity of ethanolic extract of C. javanicum stem

Inhibition zone diameter (mm) (mean+SD; n=3)
Materials | Concenltration (%)
C. acnes S. epidermidis S. aureus
cm;;mm 1 3417248 2887 £0.75 2053106
Ethanoic 420+158 747 £387 433:0.38
extract of 5 510102 7532180 480028
C. ia\sglicum 10 400+1.80 7.33:038 403103
m
15 317090 890:150 5.83:0.76

This study showed that C. javanicum extract was effective against the three
bacteria tested and its inhibition zone was in the range of 3.17 + 0.90 - 8.90
+ 1.50 mm (Figure 1). The highest antibacterial activity was found for C. ja-
vanicum extract against S. epidermidis, with inhibition zone diameters of 7.47
+ 3.87 mm, 7.53 + 1.80 mm, 7.33 + 0.38 mm and 8.90 % 1.50 mm at concen-
trations of 1%, 5%, 10% and 15% (Table 4). The antibacterial activity of the
extract can be divided into three levels: weak activity (inhibition zone less than
12 mm), moderate activity (inhibition zone 12-20 mm) and strong activity (in-
hibition zone greater than 20 mm)*.
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Figure 1. Antibacterial activity of ethanolic extract of C. javanicum stem against C. acnes (a),
S. epidermidis (b), and S. aureus (c)

It can be concluded that the ethanol extract of the stem of C. javanicum has
high potential antioxidant activity, but the antibacterial activity is classified as
weak activity. The inhibition zones produced in this study fall on the concen-
tration of extract of 10%. Further studies are needed to identify the factor that
affects the rise and fall of the inhibition zone. In addition, negative control must
be used in further study.
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