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ABSTRACT

Background: Yellow wood (Coscinium fenestratum) is one of the typical
forest plants of East Kalimantan. The hallmark of this plant is the roots,
stems and the fruits pulp have a yellow color. There have been many studies
on its use and potential in treating liver disease. However, there is limited
research about the use of their fruits peel. Objectives: The purpose of this
study was as an initial screening of the antioxidant and antibacterial activity
from yellow wood (Coscinium fenestratum) fruits peel. Material and
Methods: The yellow wood fruits peel was extracted using methanol to
obtain the MeOH extract of their fruits peel. The DPPH test was carried out
to determine its antioxidant activity (25,50 and 100 ppm). The agar well
difusion method was carried out to determine its antibacterial activity.
Phytochemical tests were also carried out to determined the secondary
metabolites of that fruits peel. Results: The results of the phytochemical
test showed that the fruits peel contained alkaloids, flavonoids,
carbohydrates, and tannins, but there were no terpenoids or steroids. The
fruits peel has an antioxidant activity (58%) at 100 ppm concentration.
While the antibacterial test showed strong inhibition at 100 ppm
concentration on S. mutans, S. aureus, P. acne and E. coli bacteria.
Conclusions: The fruits peel of the yellow wood has metabolite compounds
that have strong antibacterial activity and medium antioxidant activity.
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ABSTRAK

Latar Belakang: Kayu kuning (Coscinium fenestratum) merupakan salah satu tumbuhan hutan khas Kalimantan
Timur. Ciri khas tumbuhan ini adalah di dalam akar, batang dan isi buahnya berwarna kuning. Sudah banyak
penelitian tentang pemanfaatan dan potensinya dalam mengobati penyakit liver. Namun, masih sedikit penelitian
tentang pemanfaatan kulit buah tumbuhan tersebut. Tujuan: Tujuan penelitian ini adalah sebagai skrining awal
aktivitas antioksidan dan antibakteri dari kulit buat kayu kuning (Coscinium fenestratum). Metode: Kulit buah
kayu kuning diekstrak menggunakan pelarut metanol untuk mendapatkan ekstrak MeOH kulit buah kayu kuning.
Pengujian DPPH dilakukan untuk menskrining potensi antioksidannya (25, 50 dan 100 ppm). Metode difusi
sumuran dilakukan untuk melihat potensi antibakterinya. Uji fitokimia juga dilakukan sebagai acuan metabolit
sekunder yang berperan. Hasil: Hasil uji fitokimia menunjukkan bahwa kulit buah kayu kuning memiliki senyawa
golongan alkaloid, flavanoid, karbohidrat, dan tanin, tetapi tidak terdapat senyawa terpenoid maupun steroid.
Tumbuhan tersebut memiliki aktivitas antioksidan 58% pada konsentrasi 100 ppm. Sedangkan uji antibakteri
menunjukan potensi penghambatan pada konsentrasi 100 ppm pada bakteri S. mutans, S. aureus, P.acne dan E.coli
dengan kategori kuat. Kesimpulan: Kulit buah kayu kuning memiliki senyawa yang memiliki aktivitas antibakteri
yang tergolong kuat dan aktivitas antioksidan yang tergolong medium.

Kata kunci: Antioksidan; Antibakteri; Coscinium fenestratum; Kulit buah; Kalimantan Timur.

INTRODUCTION

Yellow wood is one of forest biodiversity that has been used by the Dayak and Banjar ethnic as
traditional medicine. Arcangelicia flava, Fibraurea tinctoria and Coscinium fenestratum are there
species of yellow wood were known originated from East Kalimantan (Sulistiarini, Soemardji, and lwo
2020). These species have specific characteristic in the root and the wood has yellow color. That species
was used by people as antigrastistic, antihepatotoxic (Fikriah 2012) and antimalaria (Hidayat, Rosidah,
and Arryati 2020; Kusuma 2011; Noorcahyati 2012).

Coscinium fenestratum is plant species from family Menispermaceae was catagorized as endagered
species in East Kalimantan (Danapur, Haleshi, and Sringeswara 2020). The stem and root of C.
fenestratum was traditionally used as medicinal purpose for treating diabetes mellitus, microbial,
inflammation, has antioxidants and another diseaseses. The extract of the stem was used as snake-bites
treatment and fevers (Rai, Rajesh, and Kim 2013). The stem of C. fenestratum has asntibacterial activity
againts S. aureus and Streptococcus pyogenes (Zalizar et al. 2019). This plant also have potential to
stimulated immune system to prevent COVID-19 (Maharani and Fernandes 2021) and anti hypertensive
(Jough, Saini, and Parveen 2021; Wongcome et al. 2007). Secondary metabolites of C. fenestratum was
dominanted with alkaloid, steroid and saponin. Berberine was one of potential compound from C.

fenestratum stem (Taher et al. 2019).

Fruit pulp of C. fenestratum also have antioxidant, and anthelmintic activity (Kuntal, Raman, and
Sivaraman 2018). But the information of C. fenestratum fruits peel bioactivities are still limited. Then,
the purpose of this study is to identify secondary metabolite of C. fenstratum fruits peel and its potential

as antioxidant and antibacterial activity from East Kalimantan.
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MATERIAL AND METHODS

Materials

The fruits of Coscinium fenestratum was collected from Samboja Research Forest, Balikpapan City,
East Kalimantan Province. Herbarium of plant was determinated in Samboja Herbarium Center and
identify as Coscinium fenestratum. The main material that used in research are DMSO, DPPH (2,2-
difenil-1-pikrilhidrazil) (Sigma Aldrich), ascorbic acid, Staphylococcus aureus, Streptococcus mutans,
Propionibacterium acnes, and Escherichia coli was cultured at Laboratory of Non-Timber Forest
Product, Mulawarman University, nutrient agar media, cholarmphenicol, acetone (Merck), methanol

(CV. Mulawarman Medika), methanol (analytical grade) (Sigma Aldrich).

Methods
Extraction
The fruits were separated between their pulp and peel (Figure 1.), then collected the peel for appropiate

amount. The fruits peel was conducted to sortation and cleaned from remain pulp.

Peel ”‘ Peel

o ;._"‘i'. .

Figure 1. Separation between pulp and peel of Coscinium fenestratumfruits
It has been washed clean are made simplicia by drying in the sun. Those peel was crushed into small

particle, then 200 grams of that was extracted with methanol solvent peel at room temperature (24 hours)
to obtain MeOH extract of Coscinium fenestratum fruits. The filtrat was collected and remaceration 2
times. The filtrat was evaporated and obtained MeOH extract of C. fenestratum fruits peel. The yield
obtained was calculated using the equation:

Yield: Extract weight (g) / weight of dried sample(g) x 100%

Phytochemical assay
Secondary metabolites of C. fenestratum fruits peel were identified by using modifications methods of
Harbone (1987) and Kokate (2001).

Alkaloids

A total of 5 mL of the extract was added with 2 mL of concentrated hydrochloric acid, followed by the
addition of 1 mL of Dragendroff's reagent. The color of the solution will turn red or orange, indicating

that the extract is positive for alkaloids.
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Flavonoids

The 1 mL of the extract was added a few drops of 1% NaOH, the solution had a bright yellow color,
then 1% HCI was added. The solution turned colorless, indicating a positive extract containing

flavonoids.
Saponins

A total of 2 mL of the extract was put into the tube, then 10 mL of distilled water was added. The
solution was shaken for 1 minute. The formation of stable foam indicated that the extract contained

positive saponins.
Tannins

The tannin test was carried out by inserting 10 ml of the extract into a test tube and adding 1%

(CH3cOO0H); Pb solution if a yellow precipitate formed indicating the presence of tannins.
Terpenoids

Testing of triterpenoids and steroids using Liebermann-Burchard reagents, the 10 drops of acetic
anhydride and 2 drops of concentrated sulfuric acid were added to 1 ml of extract, if the color of the

sample changed to red and purple, it indicated the presence of triterpenoids.
Carbohydrate

Carbohydrate testing was carried out by adding 1 drop of Molisch reagent into 1 ml of extract then
through the wall of the test tube added 1 ml of concentrated sulfuric acid, if a purple ring formed between

the 2 layers indicates the presence of carbohydrates.
Antioxidant Assay

Antioxidant assay was carried out using the DPPH method (Kuspradini et al. 2016). The concentrations
of the samples used were 25, 50 and 100 ug/mL. Vitamin C was used as a positive control. Fruits peel
extract of C. fenestratum was dissolved with DMSO and 33 pl was taken into the tube. Then mixed into
the solution as much as 467 ul of ethanol. 500 ul of DPPH was added to the solution and incubated for
20 minutes in the dark. After that, the absorbance was measured using UV/Vis 1200 spectrophotometry
with a wavelength of 514 nm. The percentage value of antioxidant inhibition was calculated using the

equation:
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% inhibition = (Absorption control - Sample absorbance) / Absorption control x 100%
Antibacterial Assay

This assay was used disc diffusion method (Kusuma et al, 2013) with nutrient agar as media for bacteria
culture. Methanol extracts of C. fenestratum fruits peel were dissolved in acetone to obtain a
concentration of 25, 50, and 100 pg/mL (ppm), with the concentration of standard drugs used were 10
pg/disk. Four species of bacteria was used, such as Streptococcus mutans, Staphylococcus aureus,
Propionibacterium acne and Escherichia coli. Inhibition zones on the discs were measured in milli

meters (mm). Antimicrobial activity was calculated by the mean inhibition zone for the standard.
Data Analysis

Data analysis was carried out by calculating the average value of three repetitions using Microsoft Excel
2016.

RESULTS AND DISCUSSION
The extraction process from 200 g fruits peel of C. fenestratum obtained 11.25 g methanol extract and
yield 39,18 % (Table 1.) Methanol solvent will attract compounds that are relatively polar. Phenolic

compounds and glycosides are most likely to be extracted in these solvents.

Table 1. The yield of Coscinium fenestratum fruits peel

Weight of dried fruits peel (g) Weight of MeOH Extract (g) Yield (%)

200 78,36 39,18

The methanol extract of C. fenestratum fruits peel was used to determine antioxidant and antibacterial

activity.

Phytochemical results
The methanol extract of Coscinium fenestratum fruits peel was continued with qualitative
phytochemical tests to identify these secondary metabolites. Based on the results, the content of

secondary metabolites is shown in Table 2.

Table 2. The secondary metabolite of Coscinium fenestratum fruits peel

Secondary metabolite Indicator Results
Alkaloid Orange color +
Flavanoid Colorless +
Saponin Foam performance +
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Terpenoid No color change -
Carbohydrate Purple ring between the 2 layers
Tanin Yellow precipitation

This result have similarities in secondary metabolites in stem of C. fenestratum from Malinau Regency
which also contain alkaloid, steroid and saponin (Rahayu, Sutedjo, and Matius 2007). Although obtained

from different part and locations, dominan metabolite was the same.

Alkaloid and flavanoid are common plant metabolite with important biological properties and can be
utilized for pharmaceutical purposes (Roy 2017). The potential bioactivity from this secondary
metabolite such as antibacterial, antioxidant and anticancer (Alibi, Crespo, and Navas 2021; Hidalgo,
Sanchez-Moreno, and de Pascual-Teresa 2010; Yun et al. 2021)

Antioxidant activity

The DPPH method was used to determine the antioxidant activity of the methanolic extract of C.
fenestratum fruits peel because it is relatively simple, sensitive and requires a small number of samples.
(Molyneux 2004). The result showed the methanolic extract of C. fenestratum fruits peel had antioxidant

activity in medium catagorize with free radical inhibition 58% at 100 ppm concentration (Figure 2).

100
80
60
40
20

0

mVit.C

m C. fenestratum fruits peel

% inhibition

50 100
Concentration (ppm)

Figure 2. Percentage of free radical inhibition from Coscinium fenestratum fruits peel.

Another study showed that the antioxidant activity of the methanol extract of C. fenestratum stem (256
pg/ml) and leaves (512 pg/ml) had inhibition 71.3+0.36% and 49+0.88% (Goveas and Abraham 2013).
However, Berberine, one of the pure compounds found from C. fenestratum stem, had strong antioxidant
activity. The antioxidant activity of C. fenestratum stem also have important mechanism in
imunomodulatory activity (Kothalawala et al. 2020). The methanol extract was better for Berberine
extraction from the female C. fenestratum flowers and also showed higher antioxidant activity
(Roopashree et al. 2021). The presence of alkaloid in C. fenestratum fruits peel, could be indicated by

berbirine as antioxidant agent (Neethu et al. 2014).
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Antibacterial activity

The antibacterial assay againts 4 bacteria were conducted to determine Coscinium fenestratum fruit peel
activity. The result showed that at concentration 100 ppm, C. fenestratum fruit peel had maximum zone
inhibition antibacterial activity against P. acne (15,06 + 1,08 mm), respectively (Table 3.). These
catagorized as strong antibacterial activity (Davis and Stout 1971)

Table 3. The inhibition zone of antibacterial activity of Coscinium fenestratum fruits peel

Concentration Inhibition zone (mm) .
- Catagorize
(ppm) S. mutan S. aureus P. acne E.coli
25 5,51+ 1,51 6,34 + 0,37 7,11+ 1,25 5,24 + 0,54 Medium
50 7,13 +0,43 8,52 +0,78 8,97+ 0,79 7,98 + 0,66 Medium
100 12,02+098 13,2+0,92 15,06+1,08 14,63+0.97 Strong
(+) 20,56 £1,70 21,01+0,59 1890+155 17,32+1,37 Strong

This result was comparable with antibacterial activity of C. fenestratum methanol extract from India,
the stem showed maximum antibacterial activity against E. coli (17£0.33mm) and the leaveas extract
had maximum zone of inhibition for S. aureus (6.4+0.67mm)(Goveas and Abraham 2013). Antibacterial
activity also examinated with another researcher and also showed high potential activity in stem (Nair
et al. 2005). These finding showed not only stem and leaves, but also fruits peel of C. fenestratum has

antibacterial activities.

The secondary metabolite in C. fenestratum fruits peel have important rules in antioxidant and
antibacterial activities. Such as, nitrogen atom that contained on alkaloid structure has specific pathway
in antibacterial activity through enzyme inhibition, cell division intervention, respiratory inhibition,
membrane disruption and affecting virulence genes of bacteria (Radulovic et al. 2013; Vaou et al. 2021).
Further research is needed to explore the pure compound in fruits peel to proving the effectiveness of

these compound on antioxidant and antibacterial activities.

CONCLUSION
The fruits peel of the yellow wood has metabolite compounds that have strong antibacterial activity and

medium antioxidant activity.
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