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Introduction

Abstract: Acacia auriculiformis is a plant which often found in Indonesia.
Acacia leaves have been known to have high antioxidant content. The phenolic
compound of A. auriculiformis is the largest of these plants and phenolic
compound have potential as anticancer protective agents. The aims of this study
were to determine the phenolic compound, antioxidant activity, cytotoxic and
antiproliferative activity of acacia leaves extract against T47D and MCF-7
breast cancer cell lines. Extraction was carried out by maceration method using
methanol as a solvent. Phenolic compounds were examined by Thin Layer
Chromatography (TLC) and antioxidant activity was measured using DPPH
assay, followed by cytotoxicity and antiproliferation test measured by MTT
Assay to obtain the IC50 value and percent of antiproliferation. Based on TLC,
A. auriculiformis methanol leaves extract contain a phenolic compound with
Rf value of 0.85 compared to gallic acid. Antioxidant activity A. auriculiformis
with IC50 value of 9 ppm is classified as high antioxidant activity and MTT
assay results for cytotoxicity with 1C50 value of 273.8 and 31.26 ppm for T47D
and MCF-7 cells, respectively. Antiproliferative analysis also showed high
values for MCF-7 cells. These data have shown that methanol leaves extract of
A. auriculiformis has high antioxidant activity and inhibited MCF-7 cell
proliferation but not T47D breast cancer cell lines.
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polyphenol compounds and has strong
antioxidant and antimutagenic activities (Singh

Acacia auriculiformis or acacia plants
are included in the Fabaceae family and
commonly found in Indonesia. Acacia is known
to have pharmacological activity as antioxidant,
antimicrobial, antimalarial, antimutagen,
chemopreventive, spermicidal, hepatoprotective,
wound healing and antidiabetic (Rangra et al.,
2019). Phenolic is the largest component of these
plants containing one or more hydroxyl groups
(Singh et al., 2007).

Phenols and polyphenols have a
protective mechanism against anticancer by
preventing the formation of carcinogens from
precursor substances by acting as inhibitor or
suppressant. In previous studies, several of
Acacia species contain a high phenol and
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International License.

et al., 2007; Kaur et al., 2002). Based on the
research conducted by Chew et al (2011)
regarding antioxidant activity, it is known that
methanol leaves extract of A.auriculiformis has
an 1C50 value of 161 +£30 pg/mL and Sravanthi
et al (2014) shown cytotoxic activity (Brine
Shrimp Lethality Bio-assay) with 1C50 value of
0.55 g/mL for the leaves methanol fraction of A.
Auriculiformis. Another study showed that ethyl
acetate bark fraction of A.auriculiformis had an
IC50 value of 7.8 pg/mL, while the methanol
extract of A.auriculiformis leaves had an IC50
value of 7.95 g/mL (Rangra et al., 2019). The
value of Total Phenolic Compounds (TPC) in
A.auriculiformis leaves was 2280 + 294 mg
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GAE/100 g and was included in the medium-low
group (Chew et al., 2011).

According to the World Health
Organization (WHO), cancer is the second issued
that caused death in the world. One of six people
die because of cancer and as many as 10 million
people die of cancer every year. In 2020, breast
cancer is the most common cancer with 2.26
million cases and 685,000 deaths (WHO, 2020).
Some breast cancer cells that are often used in
research are T47D and MCF-7. Phenol
compounds have been reported have
antiproliferative activity against the T47D breast
cancer cell line. T47D breast cancer cells respond
to phenolic compounds by interaction with Aryl
hydrocarbon receptor (AhR), inhibition of nitric
oxide synthase (NOS) and induction of cell
apoptosis through the Fas/FasL pathway (Kampa
etal., 2003). Both cells have the ability to express
estrogen receptors (ER). MCF-7 has an ER «
positive and T47D cells has an ER a and B
positive (Kampa et al., 2012). This research was
conducted to study the antiproliferative effect of
Acacia auriculiformis extract on breast cancer
cell lines.

Material and Methode

Acacia Leaf Sample Preparation

Acacia leaves were taken from the base
of leaf twigs number 2-4 as much as 1 kg. Acacia
leaves were cleaned and dried in oven at 45°C.
The dried leaves are mashed using blender.
Extraction was done by maceration with
methanol (1:3) as solvent for three days on
shaker at room temperature. Supernatant was
filtered using filter paper and then concentrated
using a rotary evaporator.

Phenolic Test

Phenolic content were tested using thin
layer chromatography. The stationary phase used
silica gel GF 254 while the mobile phase were
methanol: acetone: aquadest (2:7:1). The extract
sample was spotted on a 2x10 cm silica plate.
Gallic acid was used as phenolic standart. The
plate sprayed with FeCls sprayer reagent. The
appearance of the spots were observed with 254
and 366 nm UV detectors.
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Antioxidant Activity Test

Antioxidant activity was measured by
DPPH (Urmi et al., 2013). Concentration of the
extract were 100, 75, 50, 25, 5, and 1 ppm. One
milliliter of each concentration were taken and
added with one mililiter of 0.1 mM DPPH then
placed in a dark place. The mixture was
homogenized by vortex and incubated for 30
minutes. Absorbance was measured with
spectrophotometer at 517 nm. The absorbance
value calculated by the percent inhibition
formula:
% inhibition = abs of DPPH—abs of sample

0,
abs of DPPH x 100%

Cytotoxic Test

Cytotoxic activity was tested by MTT
Assay (CCRC, 2009). Cell was grown on a 96
well plate with 5 x 10* cells/well. Cells were
incubated for 24 hours in 5% CO; at 37°C. Cells
were  treated with  different  extracts
concentrations of 200, 100, 50, 25, 5, and 1 ppm
using DMSO as a solvent. Control cells were
prepared with medium containing DMSQO. Cells
were incubated for 24 hours in 37°C, 5% CO..
Medium was removed and given by 10% MTT
reagent and incubated at 37°C for 4 hours. After
4 hours, 10% SDS reagent was added to each
well and incubated in the dark place overnight.
Absorbance was measured using ELISA reader
with a wavelenght of 595 nm.

Antiproliferation Test

Antiproliferation were measured by
MTT Assay, in the same condition with cytotoxic
test with concentrations 400, 200, 100, 50, and 25
ppm using DMSO as a solvent.

Data Analysis

The results of thin layer chromatography
were analyzed qualitatively by measuring the Rf
value compare to the standart. Antioxidant
activity was expressed by 1C50 value, the
concentration to reduce the initial DPPH
concentration by 50% and cytotoxicity test
expressed by IC50 value as an inhibitory of MTT
enzymatic activity. While antiproliferation test
was expressed by percent of inhibition
proliferation inhibition of T47D and MCF-7
cells.
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Results and Discussion

Detection of phenolic compound using thin
layer chromatography

Thin layer chromatography of A.
auriculiformis methanol leaves extract using
silica gel GF-254 visualization with UV
detectors 366 and 254 nm can be seen in the
Figure 1.

ab

ab

ab

A B C

Figure 1. A TLC silica gel plate on which polyphenols
analysis; (A) Silica gel plate after sprayed by
FeCls; (B) Silica gel plate on UV 366 nm;
(C) Silica gel plate on UV 254 nm; (a)
Sample; (b) Standart.

Figure 1A was plate which has been
sprayed with FeCls, the point of separation of
phenolic compounds was black- green (a) and
point (b) was standard gallic acid which has a
black color. Figure 1B showed an orange
fluorescent color with a black dot. Figure 1C
shows the point of separation of the phenolic
compounds which are formed blackish-green
color.

Antioxidant potential of phenolic compounds
The results of the DPPH test on acacia
leaves methanol extract with  various
concentration of 5, 25, 50, 75, and 100 ppm are
shown in Table 1. The results has been calculated
using regression equation between the
percentage of inhibition and concentration. The
equation give a result as Y= 0.1997x + 51.796
with R?=0.9972 and the IC50 value was 9.00

ppm. Vitamin C used as a standart experiment.
The various concentration of vitamin C were 1,
2, 4, 6 and 7 ppm, the regression equation was
calculated as Y= 3.6379x + 46.537 with R? =
0.9715 and the 1C50 of Vitamin C was 0.95 ppm.

Table 1. DPPH inhibition and IC50 of A.
auriculiformis methanol leaves extract
and Vitamin C
No Concentration 1C50
(mg/ml) (ppm)
1 Methanol
Leaves Extract 9.00£2.16
of Y=0.1997x + 51.796
A.auriculiformis
2 Vitamin C 0.95+0.25

Y=3.6379x + 46.537

Cytotoxicity activity against MCF7 and T47D
cell lines

Cytotoxicity activity on acacia leaves
methanol extract against MCF-7 and T47D cells
was shown in Table2.

Table 2. Cytotoxicity of A. auriculiformis
methanol leaves extract against MCF7 and

T47D cells
. MCEF-7 T47D
Concentration % Coll % Call
(ppm) 0 L€ ics0 0 ~© IC50
viability viability
400 4.99 46.00
200 21.40 50.97
31.26 273.8
100 33.69 * 73.03 +709
25 5815 039 @389
5 75.54 82.32
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The cytotoxicity test was done for 24
hours. The IC50 value has been calculated using
regression equation between log concentration in
x-axis and percent of viability in y-axis. These
equation give a result in MCF-7 cells as Y= -
36.864x + 105.11 with R2 = 0.9814 and the IC50
value was 31.26 ppm, while in T47D cells
obtained as Y= -19.146x + 96.681
R? = 0.9884 and the IC50 value was 273.8 ppm.
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Antiproliferation activity against MCF7 and
T47D cell lines

Antiproliferation activity was carried out
using the MTT assay. The results are shown in a
graph of antiproliferation percentage versus
concentration as shown in Figure 2.
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Figure 2. Antiproliferation percent comparison
methanol leaves extract of A.auriculiformis
against MCF-7 and T47D cells

The proliferative inhibition of A.
auriculiformis leaves methanol extract was
concentration dependent for MCF-7 cell. It has
been shown that the extract has different
inhibitory mechanisms in different cell types.
Phenolic compound in methanol leaves
exctract of Acacia auriculiformis

Acacia auriculiformis are included in the
Fabaceae family with high phenolic content and
antioxidant abilities (Singh et al., 2007). Phenols
and polyphenols have a protective mechanism
against anticancer by preventing the formation of
carcinogens from precursor substances by acting
as inhibitors or suppressants. In previous studies,
several Acacia species have high phenol and
polyphenol content and have strong antioxidant
and antimutagenic activities (Singh et al., 2004).
Many of polyphenolic compounds from plants
are reported to contain high antioxidants and able
to scavenging free radicals (Ciesla et al., 2012).

Based on the TLC results, methanol
leaves extract of A. auriculiformis showed a
positive results that contain phenolic compounds
after being sprayed by FeCls. The presence of a
phenolic group is indicated by a black-green or
dark blue color after being sprayed with FeCls
(Widyaningrum et al., 2016). Gallic acid was
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used as a standard phenolic compound. The
sample changed color to black-green after being
sprayed with FeCls and in gallic acid the color
changed to black. The separation point of phenol
compounds in acacia extract has the same
distance as gallic acid. Based on the appearance
of the separated compounds, the retention factor
(Rf) of methanol leaves extract of A.
auriculiformis was calculated as 0.85, while the
Rf value for gallic acid standard was 0.81. The
Rf value between acacia leaves methanol extract
and gallic acid has a close Rf value so that can be
interpreted that acacia leaves methanol extract
contains phenolic compounds.

In this experiment, one point of
separation was obtained. This could be due to the
solvent from the mobile phase which used,
comparison of the solvent and the polarity of the
solvent. The solvent used for the mobile phase
will affect the relative affinity of the compound
for the two phases. Compounds with a high
affinity for the stationary phase will move
slower, while other compounds will move faster.
An experimental thin layer chromatography has
a good Rf value in range betwen 0.2 to 0.8
(Dinakaran et al., 2019).

Antioxidant potential of Acacia auriculiformis
methanol leaves extract

A small 1C50 value expressed a strong
antioxidant activity in the sample. The IC50 of
the acacia leaves methanol extract was higher
than vitamin C. This indicates that the
antioxidant activity of the acacia leaves methanol
extract is less weak than vitamin C. Vitamin C is
a pure compound while acacia leaves methanol
extract was a crude extract, so that acacia leaves
extract has a lower antioxidant activity than
vitamin C (Amin et al., 2015). The reaction
between antioxidant compounds and radicals in
DPPH assay caused a color change from purple
to yellow. This change is due to a reduction in the
double bond in DPPH due to capturing one
electron by antioxidant compounds (Rahmayani
et al., 2013).

According to Urmi (2013), the highest
antioxidant in A. auriculiformis plants is located
in the stem by fractionation using ethyl acetate
solvent with an IC50 wvalue of 7.80 g/ml.
Meanwhile, the methanol extract of A.
auriculiformis leaves obtained an 1C50 value of
7.95 g/ml. The 1C50 value is slightly lower than
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the data obtained, which is 9 g/ml. However, both
are still at a level with a high antioxidant content.

Cytotoxicity of A. auriculiformis methanol
leaves extract against MCF7 and T47D cells

MTT assay is one of the methods used to
determine cell viability. In the MTT assay, was
generated a linear relationship between living
cells and the color result, it make possible to
perform an accurate calculations of alteration in
cell death rates (Bahaguna et al., 2017). This
assay is based on the capacity of the
mitochondrial dehydrogenase enzyme in living
cells by converting the water-soluble yellow 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide (MTT) substrate into water-
soluble formazan blue crystals which soluble in
water. A live cells are able to change the yellow
of MTT to purple-blue and can be dissolved after
cell lysis. Meanwhile, dead cells are unable to
change MTT, so the formazan blue crystals are
not formed (Senthilraja & Kathiresan, 2015).
Based on the cytotoxicity test of acacia leaves
methanol extract against MCF-7 and T47D cells,
MCEF-7 cells has an 1C50 31.26 ppm while T47D
cells has 1C50 273.8 ppm. MCF-7 cells has lower
IC50 value than T47D cells. This indicates that
A. auriculiformis methanol leaves extract was
more toxic to MCF-7 than T47D cells.

Antiproliferation effect of A. auriculiformis
methanol leaves extract against MCF7

Antiproliferation test was conducted to
determine the ability of the extract to inhibit the
proliferative activity of breast cancer cells.
Inhibition of MCF-7 cells proliferation was
concentration dependent. Inhibition of cell
proliferation reached 95.04% at 400 ppm extract
compare with T47D cell which had 57.28%
inhibition at the same concentration.

An extract has a low antiproliferative
ability if it has an antiproliferative value lower
than 50%, so that the extract has an inactive
bioactivity against cells. Meanwhile, an extract
has an antiproliferative value between 50-100%,
the extract has moderate to strong growth
antiproliferative abilities so that the extract has
active bioactivity against cells (Sirait et al.,
2019).

MCF-7 has estrogen receptor (ER) o
positive and T47D cells has ER o and  positive
(Kampa et al., 2012). These ERs have distict

roles in mediating estrogen-dependent growth
and differentiation of breast cancer cells (Nassa
et al., 2011). These two types of breast cancer
cells also have different doubling times. Based on
these data, further research on the potential of A.
auriculiformis methanol leaves extract needs to
be done.

Conclusion

Acacia auriculiformis methanol leaves
extract contain a phenolic compounds and has a
high antioxidant activity based on DPPH assay.
This extract also has a high cytotoxicity and
antiproliferation effect against MCF-7 and low in
T47D cells. Therefore, this extract is potent to
MCEF-7 cells but not in T47D cells.
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