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ABSTRACT

East Kalimantan has a diversity of plants from various Dayak ethnic groups. One of them is
the Tabar Kedayan (Aristolochia foveolata Merr) plant located in Malinau district. This plant
is empirically efficacious as antidiarrhea, antidotum (anti poison). Efficacy of Tabar
Kedayan plant has not been scientifically confirmed, this is because there is still little
scientific research and information about the content of secondary metabolites and bioactive
compounds contained in Tabar Kedayan Root. The presence of secondary metabolite is
phenolic which has considerable biological active prospects as antioxidant, antibacterial,
antiamuba, anti-inflammatory, antihepatotoxic and antivirus. The aim of this research is to
analyze the chemical content and total phenolic content of tabar kedayan root in fractionation
with various nonpolar, semipolar and polar solvents. The analysis used in the determination
of total phenolic content using visible spectrophotometric method. Data of analysis used
standard curve method based on absorbance data and concentration of standard solution. The
results of this study obtained the highest total phenolic average on ethyl acetate fraction of
77.74 £2,633 mg GAE/g then ethanol fraction of water amounted to 38.10 +0,461 mg GAE/g
and the smallest level of n-hexane fraction of 29.36+0,193 mg GAE/g. Conclusions in this
study total phenolic content is found in most semipolar fractions.
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INTRODUCTION

East Kalimantan has a very high
diversity of plants from various Dayak
ethnic groups who have knowledge of
medicinal plants from generation to
generation to handle the health of the
surrounding community. One of the
diversity of plants found in East
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Kalimantan is Tabar Kedayan
(Aristolochia), which empirically by
ethnic ancestors of Dayak tribes inland in
East Kalimantan (in the Malinau area)
efficacious as anti-toxins, neutralize the
poison of insects, snakes and all kinds of
animal bites venomous [1]
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Identification of chemical
compound of ethanol extract Tabar
Kedayan root (Aristolochia foveolata
Merr) contains alkaloid compounds,
tannins and flavonoids [2]. Phenolic
compounds have redox properties, which
allow them to act asantioxidants [3]. As
their free radical scavenging abilityis
facilitated by their hydroxyl groups, the
total phenolicconcentration could be used
as a basis for rapid screening of
antioxidant activity [4]

There is still little scientific
research and information about the
content of secondary metabolites
contained in Aristolochia foveolata Merr
plants that have not been widely
publicized, whereas the exploration of the
chemical content of plants which are very
important is needed to find new
therapeutic agents in medicine so that the
use of plants for medicinal purposes is not
only based on hereditary
experience.Separation of compounds
from a plant can be done by fractionation.
This fractionation process will separate
the compounds of a plant according to its
polarity level. Research conducted free
radical fracture capture activity of ethanol
extract of dewandaru leaves (Eugenia
uniflora L.) along with the determination
of total phenol content shows that the
more effective a compound in radical
catching activity is the greater the content
[5]. Given the importance of the function
of these compounds, it is necessary to
conduct research with the aim of
analyzing the total phenolic content which
will later be used as an antioxidant agent.

MATERIALS AND METHODS

The materials used are the roots of
Tabar Kedayan (Aristolochia foveolata
Merr), 95% ethanol(onemed), aquadest,
gallic acid, sodium carbonate, folin
ciocalteu reagent, iron (Il1) chloride, n-
hexane and ethyl acetate.
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The equipment used in this research
IS blender, rotary evaporator,
spectrophotometer and glass tools.

1. Processing and making of simplicia

Samples that have been collected
and cleaned of impurities, then washed,
drained, weighed as wet weight, then dried
and weighed as dry weight. The next
sample was powdered and sieved with
mesh 40.

2. Extraction

The Tabar Kedayan root powder
was weighed 200 g and then extracted by
maseration by using 95% ethanol solvent 2
liters, extracted until the extract solution
was colorless again, then filtered and the
solvent was evaporated with a rotary
evaporator to obtain a thickened extract
such as a paste. The extract is weighed and
then calculated of rendement.

3. Fractionation

Extract Tabar Kedayan root of 6 g
was dissolved in 95% ethanol by 50 mL
and then added n-hexane solvent with
volume ratio between n-hexane and
ethanol was 2: 1 (v/v) stirred over hotplate
and let stand overnight. There are 2 phases
of n-hexane and ethanol phase, n-hexane
phase is collected. The second fractioned at
the ethanol-water phase was added n-
hexane of 75 mL stirred over the hotplate
for 1 hour, transferred to the separating
funnel stays overnight, the n-hexane
fraction is dipped. The ethanol-water
fraction is sufficient to 30 mL with 95%
ethanol and 20 mL water plus 100 mL of
ethyl acetate, stirred overnight and
fractionated overnight with the addition of
50 ml of ethyl acetate. this fraction will be
obtained by two phases namely phase of
ethyl acetate and ethanol-water phase
which then each concentrated.
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4. ldentification of Phenolic

Test of Polyphenol Compound was
done by each fraction of 10% FeCl3 reagent
added 3 drops, blue green color showed
polyphenol.

5. Total Phenolic Analysis with UV / Vis
Spectrophotometry

a. Determination of maximum A

300 puL of the 30 um concentration
of the acidic acid solution plus 1.5 mL of
Folin-Ciocalteau solution (1:10), were
shaken out and allowed to stand for 3 min.
To the solution plus 1.2 mL of 7.5%
Na2COs solution, shaken back and let
stand for 60 minutes. Measured
absorbance of the solution at 600-850 nm
of wavelengths.

b. Preparation of standard gallic acid curve
with Folin-Ciocalteau reagent

300 pL concentration of 5 pL
concentration of the concentration of
5,10,15,20,25 and 30 ppm was added to
the test tube, plus 1.5 mL of Folin-
Ciocalteau solution (1:10), shaken and let
stand for 3 minutes. To the solution plus
1.2 mL of 7.5% Na2COs solution, shaken
back and let stand for 60 minutes. All the
solution measured its absorbance at Amak,
then made calibration curve relation
between the concentrations of gallic acid
(ppm) with absorbance.

3). Determination of total phenolic content
A total of 10 mg of each root
fraction of the tabar kedayan was dissolved
with 95% ethanol to 10 mL volume. the
extract solution obtained was piped as
much as 300 uL. and added 1.5 mL solution
of Folin-Ciocalteau (1:10), shaken out and
let stand for 3 minutes. To the solution plus
1.2 mL of 7.5% Na2COs solution, shaken
back and let stand for 60 minutes.
Absorbance of the extract solution was
measured.[6] Repeated 3 times.

DATA ANALYSIS

Data analysis was done by standard
curve method, linear regression with
equation y = bx + a based on concentration
data and absorbance of standard solution.

RESULTS AND DISCUSSION

This study aims to identify and
determine the level of total phenolic
content from tabar kedayan roots with
extraction and fractionation processes. The
results of this study found that the crude
extract weight was 6 grams with a yield of
3%. Crude extracts are fractionated using
n-hexane, ethyl acetate and ethanol-water,
aiming to separate the compounds based
on their solubility to solvents with different
polarity levels. The results are shows in
Table 1.

Table 1. Weight and yield of n-hexane, ethyl acetate and ethanol-water fractions

No Fraction Weight (g) Rendement (%)*
1 n-hexane 1.42 23.66
2 Ethyl Acetat 2.84 47.33
3 Ethanol-water 0.75 12.50

* Calculated against crude extract
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Table 2. Identification of Phenolic Compounds

Fraction Result Description

n-hexane Yellow-Green +
Ethyl Acetate Green-Yellow +
Ethanol-water Green +

In Table 1 above the highest yield of
ethyl acetate fraction compared to n-
hexane and ethanol-water fractions, it is
possible to have ethoxy groups present in
ethyl acetate. The presence of ethoxy
groups causes ethyl acetate to form
hydrogen bonds with the compounds
present in the sample [7]. The hydrogen
binding formed on ethyl acetate is greater
than that of non polar or polar compounds.

Phytochemical tests for polyphenols
are characterized by the occurrence of
reactions between polyphenolic
compounds and ferric chlorides forming
complex compounds that are green, purple,
blue or black. The results of the preliminary
test of phenol compounds based on table 2.

Determination of total phenolic
content was performed using the folin-
Ciocalteau reagent [8]. The Folin

Ciochalteau reagent is used because the
phenolic compound forms a blue color
complex compound which can be measured
at a wavelength (alkali salt) or a hydroxy
phenol group reducing the heteropoly acid
(fosfomolibdat-phosphotungstat) contained
in the folin ciocalteau reagent into a blue
molybdenum-tungsten complex. Phenolic
compounds only in alkaline atmosphere
using NaxCO3z 7.5% proton dissociation
into phenolic ions, the greater the
concentration of phenolic compounds the
more the phenolic ions that reduce the
heteropolyacids into molybdenum-tungsten
complex so the blue color becomes thicker

[9].

Determination of total phenolic
content with standard solution of 5, 10, 15,
20, 25 and 30 ppm concentration of gallic
acid obtained in Figure 1.

0,4

0,35 y =0.0118x - 0.0056
R2? =0.9982

0,3
0,25
0,2
0,15
0,1
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20 25 30 35
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Figure 1. Graph of the relationship between concentration and absorbance of gallic acid

solution
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Table 3. Result of Determination of Total Phenolic Content of Tabar Kedayan Root

Fraction Total Phenolic Content (mg GAE/Q) SD
n-hexane 29.36 0.193
Ethyl Acetate 77.74 2.633
Ethanol-Water 38.10 0.461

Determination of total phenolic
content was carried out based on the
standard gallic acid curve. The use of gallic
a.cid as a standard because gallic acid is a
derivative of hydrobenzoate which is a
simple phenolic acid that is pure and stable
[10]. This gallic acid standard curve
obtained the correlation coefficient value
close to 1 (R2 = 0.998). Data from the
measurement of total phenolic content
based on the standard curve can be seen in
table 3.

The total phenolic content of
various fractions at the largest root of
beetle is ethyl acetate fraction of 77.74 mg
of galic acid equivalent/g, which means in
each gram of extract equivalent to 77.74
mg of gallic acid, followed by a water
ethanol fraction of 38.10 mgGAE/ g and
the smallest is the n-hexane fraction of
29.36 mgGAE/g. The high total phenolic
content in the ethyl acetate solvent is
presumed to be a class of polyphenols
having the same molecular weight as the
ethyl acetate solvent such as tannin and
flavonol [11].This is consistent reported
that the ethyl acetate solvent is particularly
suitable  for  extracting  phenolic
compounds, so that the ethyl acetate
solvent is used to extract the phenolic
compounds contained in Morinda citrifolia
L [12]. Also reported that the total
phenolic content contained in the Indian
Plum ethyl acetate extract (Flacourtia
jangomas L.) was greater than that of
methanol and chloroform extracts [13].

In general compounds that have
strong antioxidant activity are phenol
groups that have hydroxy groups
substituted on benzene rings with para
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positions on the -OH group. These
phenolic compounds can counteract free
radicals by donating protons so that they
can form stable radicals with resonance at
aromatic ring which results in the
delocalisation of electrons in the free
electrons, thus preventing oxidation
reactions. It is informed that the ethyl
acetate fraction has a large phenolic
content and can be used as a source of
natural antioxidants.

CONCLUSION

Based on the results of that study it
has been done that it can be concluded that
the largest total phenolic content of ethyl
acetate fraction is 77.74 + mgGAE/g
extract.
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