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Objective: The purpose of this study was to know the antioxidant and antibacterial activity of the fractions
from G. latissima Miq. Leaves ethyl acetate extract. Methods: Fractionation was performed by column chro-
matography. The antibacterial activity of the fractions from Garcinia latissima Miq. Leaves extract was assayed
by inhibition zone techniques and micro dilution method to determine minimum inhibitory concentration. Their
antioxidant activity was evaluated using DPPH (2,2-diphenyl-1picrylhydrazyl) and FRAP (Ferric Reducing Antiox-
idant Power) methods. Results: The leaves ethyl acetate extract had the highest antioxidant result compared
to leaves methanol extract and leaves hexane extract. The half maximum inhibitory concentration (IC50) value
from ethyl acetate extract of Garcinia latissima Miq leaves was 6.5526 �g/mL. The highest percentage inhi-
bition of the extracts was the leaves ethyl acetate extract (86.91%). This study obtained 11 fractions. The
largest diameter result of the inhibition zone test of the fractions of the ethyl acetate extract (20,000 ppm)
against B. subtilis was fraction F (8.550±0.250 mm). The lowest minimum inhibition concentration (MIC) against
B. subtilis (ATCC 6633) was fraction D (312.5 ppm). The highest antioxidant activity fraction by DPPH method
is fraction G which has 9.39% inhibition percentage and IC50 value of 6.4377 �g/mL. The second method,
which was FRAP method showed that the highest ferric ion equivalent antioxidant activity (FeEAc) is fraction G
too, it is 859,55 �mol/gr. Phytochemical screening showed that fraction G contains flavonoids and tannins.
Conclusion: The results obtained reveal that the fraction D of leave of G. latissima Miq. Ethyl acetate extract
possessed antibacterial activity and fraction G possessed antioxidant activity.

Keywords: Garcinia latissima Miq., Leaves, Extract, Fractionation, Fraction, Antibacterial, Bacillus subtilis,
2,2-Diphenyl-1Picrylhydrazyl, Ferric Reducing Antioxidant Power.

1. INTRODUCTION
Garcinia latissima Miq. (In Maluku Indonesia is known as Dolo
Magota) is a plant from genus Garcinia and family Clusiacea.1

This plant found in Indonesia (Papua and Maluku).2 This plant
is also growing in Papua New guinea.3 G. latissima has been
cultivated in Bogor Botanic Garden. Previous research has been
done that ethyl acetate extract from G. latissima leaves has activ-
ity as anti bacterial against B. subtilis with minimum inhibitory
concentration was 5,000 ppm, while the minimum bactericidal
concentration was 10,000 ppm.4 B. subtilis is one of Bacillus spp
that cause bacteremia, endocarditis, wound infections, infections
of the eyes and ears, respiratory tract infections, infections of the
urinary and gastrointestinal tract, food poisoning and meningitis.5

The results of phytochemical screening showed that the ethyl
acetate leaves extract contained tannins and alkaloids.4 Therefore,

∗Authors to whom correspondence should be addressed.

in this study fractionation and antibacterial tests of all fractions
of B. subtilis were done. There was also an antioxidant test of
G. latissima Miq. leaves extract and fractions from the most
active extract. The purpose of this study was to get the next
information about the antibacterial and antioxidant activity of the
fractions from G. latissima Miq. leaves ethyl acetate extract. This
research determined the value of IC50 from the radical scaveng-
ing capability and the value of MIC from the antibacterial activity
against B. subtilis.

2. METHODS
2.1. Extraction
The leaves of G. latissima Miq. Obtained and determined by
Lembaga Ilmu Pengetahuan Indonesia (LIPI) Plant Conserva-
tion Center of Bogor Botanical Garden. This leaves extrac-
tion has been done in previous studies by maceration method
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successively using solvents n-hexane, ethyl acetate, and methanol
solvent.4

2.2. Antioxidant Assay for Extract
One mL of 100 �g/mL 2,2-diphenyl-1picrylhydrazyl (DPPH)
solution, two mL methanol p.a., and one mL of test solution
in methanol p.a. were mixed in a reaction tube that has been
wrapped in aluminum foil. The mix was vortexed for 30 sec-
onds, then was incubated in the dark for 30 minutes at 37 �C.
The absorbance measurements were carried out with a UV-Vis
spectrophotometer at the optimization wavelength. Each con-
centration of the test was done triplicately.6 Optimization was
performed by finding the highest absorption of 100 �g/mL
DPPH solution at 515, 516, 517, 518, 519, and 520 nm
wavelengths.

2.3. Determination of % Inhibition and IC50 Value
Determination of % inhibition of all extracts and determination
of IC50 for the extract that has the highest value of % inhibition.

IC50 is calculated when the percentage of inhibition of some
concentration has been obtained. IC50 value searched by the
equation of line y = a + bx with x is the concentration of test
solution, and y is the percentage of inhibition. IC50 value is the
value of x obtained from the equation of the line on y 50%.
% Inhibition was calculated by looking at the absorbance reduc-
tion of the reagents according to this formula.7

% Inhibition= absorption of blank− sample absorption
absorption of blank

×100%

The positive control used ascorbic acid because it was an efficient
antioxidant, provides excellent response and provides highly
illustrative calculation values.8

Interpretation of IC50 50–100 �g/mL is quite active, IC50
100–200 �g/mL is relatively low, and IC50 values above
200 �g/mL are inactive.9

2.4. Fractionation
This research used G. latissima Miq. leaves methanolic extract
from the previous research.4 The column chromatography for
fractionation used the silica gel phase of 300 g. A total of
250 grams of silica gel was suspended using an n-hexane sol-
vent and then inserted into a well-standing column and was given
cotton under it by pressing. The extract sample (25 grams) was
prepared by dissolving the extract with acetone, then added 50
grams of silica gel and stirred until dry evenly. Drying can be
helped by using a fan. After that, the prepared dry sample is
inserted into the column using a funnel with leveled placement.

The initial solvent or mobile phase used n-hexane, the solvent
is further increased by its gradient polarity by increasing the
amount of ethyl acetate and reducing the amount of n-hexane
to 100% ethyl acetate. Then increase the polarity by gradually
adding methanol gradually to the ethyl acetate solvent to increase
gradient solvent solvency to 100% methanol. The result of this
column chromatography elution was accommodated using some
bottles with a volume of 100 mL each.

After the fraction evaporates, the fraction concentrates in the
Thin Layer Chromatography (TLC). For fractions having the
same TLC profile, the fractions are unified. Each of these frac-
tions is then used for the test.

2.5. Antibacterial Assay
2.5.1. The Inhibition Zone Diameter
Antibacterial assay against B. subtilis (American Type Culture
Collection (ATCC) 6633) used two methods: inhibition zone
techniques, and micro dilution method to determine minimum
inhibitory concentration.
The inhibitory zone test for the fractions was performed by

preparing sterile petri dishes, nutrient agar media. The fractions
were dissolved in the Dimethyl sulfoxide (DMSO) solvent. The
tested fraction concentration was 20,000 ppm.
One mL of a bacterial suspension with 106 microbes/mL was

fed into a tube containing four mL of antibiotic media that has
been liquefied by heating at 45–60 �C. After being shaken until
homogenized using vortex poured into a petri dish that already
contains nutrient media to 20 mL that has been poured before
and has been solidified. Then flattened by wagging petri dishes
slowly, this top layer is a layer of seed. Then allowed to freeze.
A sterile 6 mm diameter paper disc was prepared and placed

in a petri dish. Each paper disc was dropped with 20 �L fraction
solution. Each fraction was dropped on three paper (triplicate).
The paper discs that have been depleted of the fraction solution
and are dried are placed on agar medium and seed layers.
For positive control used 15 �g erythromycin disc. Negative

controls used DMSO. Then incubation of petri dish at 37 �C for
24 hours. After that, it was observed by measuring the drag zone
diameter using the sliding term.10

2.5.2. Minimum Inhibitory Concentration (MIC) Assay
For determination of MIC fraction was done by microdilution
method. A solution of 20,000 ppm fraction in DMSO was
diluted using the broth to obtain a concentration of 10,000 ppm,
5,000 ppm, 2,500 ppm, 1,250 ppm, 625 ppm, 312.5 ppm and
156.25 ppm. Each fraction solution of 50 �L was added 50 �L
inoculum containing bacteria at a concentration of 106 Colony
Forming Units (CFU)/mL. So that each well-obtained concentra-
tion fraction of 5,000 ppm, 2,500 ppm, 1,250 ppm, 625 ppm,
312,5 ppm, 156,25 ppm, and 78,125 ppm. Each concentration
was made in 3 wells because the test was done triplicate. Also,
the blanks were prepared which contained the media and the test
solution by dilution and the concentration of fractions equal to
the test wells. The media control contains 100 �L of media;
bacterial control was a mixture of 90 �L medium and ten �L
bacterial suspension with a concentration of 106 CFU/mL. The
positive control contains 40 �L of media, ten �L bacterial
suspension, and 50 �L erythromycin solution. The microplate
was then incubated at 37 �C for 24 hours. After incubation,
0.6 mg/mL of MTT solution in 10 �L sterile aquifers was
added.11 Then incubate for 20 minutes.12 Observations made
visually by looking at the presence or absence of discoloration.
The presence of bacterial growth was characterized by a change
in color from light yellow to purple or pink. The lowest concen-
tration in the unchanged pit is the value of MIC.13

2.6. Antioxidant Assay for Fractions
2.6.1. 2,2-Diphenyl-1Picrylhydrazyl (DPPH) Method
The antioxidant activity of the fraction was initiated by quali-
tative testing by bottling 1,000 �g/mL of each fraction on the
TLC plate and eluting, then sprayed with 100 �g/mL of DPPH
solution in methanol. After that, stand in the dark for 30 minutes.
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Light yellow spots on the purple plates background indicate
antioxidant activity.14

Stipulation of inhibition the fractions was tested as in the assay
of the activity of the antioxidant in the extract. So also with
the establishment of IC50. Determination of % inhibition of all
fractions and determination of IC50 for the fraction that have the
highest value of % inhibition.

2.6.2. Ferric Reducing Antioxidant Power
(FRAP) Method

20 �L of the sample solution in methanol was added with 280 �L
FRAP solution into the microplate well. Incubate for 30 min-
utes at 37 �C in the dark. Each was done triplicately. Microplate
measured uptake with microplate reader at 593 nm wavelength.15

The value of FRAP antioxidant activity was expressed in Fer-
ric ion Equivalent antioxidant Activity (FeEAc) in �mol/gram,
calculated using the formula.16

FeEAC= �A
GRAD

× Av
Spv

×D× 1
Cassay

×105

Where �A is the change in absorbance that has been corrected
blank and corrected its pathlength, GRAD is the gradient of the
AFS calibration curve, Av is the total test volume (300 �L), Spv
is the volume of test solution (20 �L), Cassay is the concentra-
tion of the sample, and D is the dilution factor.

The FRAP solution was prepared by mixing 100 ml of a
pH 3.6 aqueous sodium acetate buffer solution with ten mL
TPTZ solution (31.3 mg TPTZ powder in HCl solution) and ten
mM iron (III) chloride solution. This solution is made freshly
every day.

Ammonium Ferro Sulfate (AFS) parent solution with a con-
centration of 1,200 �M (47.06 mg AFS dissolved with methanol
up to 100 mL) was diluted to obtain some concentration of AFS
solution (400, 500, 600, 700, 800, and 900 �M). Massage of
each concentration is measured absorbance. After that, the lin-
ear regression equation is used to obtain a gradient of the line
equation (GRAD).

Pathlength correction (�A) is performed by dissolving the par-
ent AFS solution 1,200 �M into concentrations of 533, 6666,
800, 933, and 1066 �M. 75 �L of this AFS solution was
added with 1.425 �L FRAP solution and incubated at 37 �C
for 30 min, after which it measured uptake at a 593 nm wave-
length. Pathlength correction is obtained by dividing the gra-
dient from the absorbance line equation by using microplate
reader with gradient of absorbance line equation using UV-Vis
spectrophotometer.15

2.7. Phytochemical Screening for the Highest
Antioxidant Fraction

Phytochemical screening of the most active fractions as antiox-
idants was performed. Phytochemical content tested is the con-
tent of alkaloids (dragendorff test), anthraquinones (KOH test),
flavonoids (AlCl3 test), saponins (with hot water and HCl), tan-
nins (with Pb acetate), and terpenoids (vanilin test).17–19

3. RESULT
3.1. Antioxidant Assay for Extract
Measurement of antioxidant activity was done by using the
extract concentration of 100 �g/mL each and the final concentra-
tion of DPPH 26,675 �g/mL. The results of % inhibition testing

Table I. Percentage inhibition of the extracts.

Extract (100 �g/mL) % inhibition

n-hexane 12.25
Ethyl acetate 86.91
Methanol 85.16
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y = 6.292x + 9.1808

R2 = 0.9898

Fig. 1. A correlation between the concentration of G. latissima Miq. leaves
ethyl acetate extract with percentage inhibition (r = 0,9949).

can be seen in Table I. This table showed that the most active
extract as antioxidant was ethyl acetate extract.

The ethyl acetate extract as the highest antioxidant activity
then sought its IC50 value. Ethyl acetate extract was diluted to
obtain several series of concentrations, and then each sought per-
centage of inhibition. The Figure 1 was a graph of concentration
versus percentage of inhibition so found the equation of line y=
6.2917x+9,181 with value r= 0,9949. The equation can be used
for calculating the IC50 value.

From the equation of the line, obtained IC50 value from
ethyl acetate extract of Garcinia latissima Miq leaves was
6.5526 �g/mL.

3.2. Fractionation
From fractionation, result obtained 11 fractions with the percent-
age of biggest fraction weight was fraction G (Table II).

3.3. Antibacterial Assay
The diameter of inhibition zone from the fractions (each
20,000 ppm) was showed in Table III.

Table II. Fractionation of leaves ethyl acetate extract of G. latissima
Miq.

Bottle Weight of
Fraction number fraction (gram) % fraction

A 1–30 0�41765 1�8040
B 31–34 2�24996 9�7184
C 35–45 2�91654 12�5975
D 46–93 2�21567 9�5702
E 94–110 1�47878 6�3874
F 111–136 2�13450 9�2196
G 134–181 4�50315 19�4507
H 182–245 4�26584 18�4256
I 246–264 1�38748 5�9930
J 265–400 1�53303 6�6217
K 401–420 0�04906 0�2119

Fractions total weight 23�15166
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Table III. The result of the inhibition zone test of the fractions of the
ethyl acetate extract of G. latissima Miq. leaves (20,000 ppm).

Diameter of inhibition zone
Fraction against B. subtilis bacteria (mm)

A 0
B 0
C 0
D 7.133±0.058
E 7.300±0.265
F 8.550±0.250
G 7.433±0.473
H 6.467±0.231
I 6.600±0.200
J 6.567±0.153
K 0

Erythromycin 29.175±0.983

Note: The greatest of inhibition zone diameter was fraction F (8.550±0.250 mm).

3.3.1. Minimum Inhibitory Concentration (MIC) Assay
The antibacterial activity against B. subtilis Miq. of all fractions
was tested using a minimum inhibitory concentration test (MIC)
by microdilution. The presence or absence of bacterial growth
was detected by using dehydrogenase reagent indicator (tetra-
zolium salt). The result of the MIC test from fractions of G. latis-
sima Miq. leaves ethyl acetate extract against B. subtilis can see
in Table IV.

3.4. Antioxidant Assay for Fractions
3.4.1. DPPH Method
Table V showed that the most active fraction of ethyl acetate
leaves extract as an antioxidant was fraction G. Therefore the
fraction G was then measured by IC50.

Figure 2 showed the equation of the line, obtained IC50 value
from fraction G was 6.3477 �g/mL. IC50 of ascorbic acid as
positive control was 3.0176 �g/mL. This showed that the IC50
value of fraction G was half the value of IC50 of ascorbic acid.

3.4.2. FRAP Method
Testing of AFS calibration curve gave result of equation of line
y= 7,912.7x+0.0304 with value r= 0.9974. From the results of
microplate measurements, the AFS standard gradient was 10,884

Table IV. MIC test result against B. subtilis from fractions of G. latis-
sima Miq. leaves ethyl acetate extract (ppm).

Fraction MIC (ppm)

A 2,500
B >5,000
C >5,000
D 312.5
E 625
F 625
G 625
H 1,250
I 2,500
J >5,000
K 5,000

Erythromycin 25

DMSO >5,000

Note: The lowest minimum inhibition concentration of fractions against B. subtilis was
fraction D (312.5 ppm).

Table V. Percentage inhibition of the fractions.

Fractions (100 �g/mL) % inhibition

B 11�78
C 9�13
D 10�85
E 45�46
F 90�88
G 91�97
H 49�56
I 29�54
J 19�27
K 3�99

y = 6.5339x + 10.14

R2 = 0.9904
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Fig. 2. A correlation for the concentration of fraction G with percentage
inhibition (r = 0,9949).

with r= 0.9972, and with the measurement with spectrophotome-
ter, the standard AFS gradient was 7,912.7 with r= 0.9974. Then
the pathlength microplate value was 10,884/7,912.7 = 0.73.
Table VI showed that the most active as antioxidant with

FRAP method was fraction G (with FeEAC (Ferrous Equivalent
Antioxidant Power) value was 859.55 �mol/g). The value while
the FRAP method had a one-third of the ascorbic acid antioxidant
value.

3.5. Phytochemical Screening for the Highest
Antioxidant Fraction

From the results of phytochemical screening tests, it was known
that fraction G contained flavonoids, tannins, and anthraquinones.
Fraction G did not contain alkaloids, saponins, and
terpenoids.

Table VI. Antioxidant test result with FRAP method.

Fraction FeEAC (�mol/g)

B 24�10
C 45�10
D 65�09
E 164�81
F 315�77
G 859�55
H 164�29
I 107�51
J 63�97
K 52�54

Note: FeEAC value of ascorbic acid was 2,755.11 �mol/g.
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4. DISCUSSION
In the test of this inhibit zone, the fraction dripped on the paper
disc and dried was placed on top of the agar medium which
already contains the test bacterium in the petri dish. After that,
the petri dish was incubated. At first, this fractions diffused into
the agar, then inhibits the growth of test bacteria. The diameter
of the inhibit zone is then measured. Although the number of
fractions used for all tests is equal to 20,000 ppm, the number of
anti-bacterial agents diffusing on the surface can not be known.
This was a deficiency of the inhibit zone method, so this method
was not appropriate for establishing Minimal Inhibitory (KHM).20

Dehydrogenase reagent indicator (tetrazolium salt) used to
detect the presence or absence of bacterial. The bacteria actively
convert the tetrazolium (MTT) salt into a purple formazan.21 The
reduction reaction occurs. In this study used the MTT indicator
(3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl tetrazolium bromide)
based on the reduction reaction of the yellow tetrazolium salt to
crystals of purple formazan crystals by the action of dehydroge-
nase enzymes acting on the mitochondria cell.22

The activity of fraction as anti-bacterium was higher than
extract activity. This was due to the concentration of the sec-
ondary metabolite content having activity as anti-bacterial in the
fraction higher than the concentration of the secondary metabo-
lite in the extract.23

The antioxidant test by DPPH method begins with the quali-
tative test by spraying the eleventh fraction and ascorbic acid as
positive control in TLC to then sprayed DPPH solution. From
the assay results can be seen that the fraction of B fraction K
has antioxidant activity, which can be seen from the appearance
of yellow on the background purple. In the fraction of A, there
is no yellow spot, so it is suspected that fraction A does not find
any antioxidant activity, or its antioxidant activity is too small to
be detected, so fraction A has not tested its antioxidant activity
quantitatively.

5. CONCLUSION
The results obtained reveal that the fraction D of leave of G. latis-
sima Miq. ethyl acetate extract possessed antibacterial activity
and fraction G possessed antioxidant activity.

Add recommendation based on the finding of this study.
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