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ABSTRACT

The usage of ripe hog plum fruit (Spondias pinnata) extracts in cosmetics and food products,
including cancer therapeutic agents have a few studies. Herein the strong anti-tyrosinase activity
found in the extracted part of isopropanol is reported. This extract was separated by liquid/liquid
extraction using hexane: methanol+H,O. The hydrophilic layer (6A*) exhibited the anti-tyrosinase,
antioxidant and anticancer activities In vitro. The IC,, value of each bioactivity was presented as
approximately 0.18, 0.04, and 1.40 mg/ml, respectively. In addition, 6A* fraction showed a very low
cytotoxic effect in normal fibroblast cells (NHDF cells). The bioactive agents in 6A* were purified
by C18 reverse-phase High-Performance Liquid Column Chromatography (HPLC). The 12 purified
peaks were shown in the chromatogram profile. All peaks (excepted 6A-06 and 6A-09) displayed
anti-tyrosinase activity, whereas the antioxidant property was not found in 6A-01, 6A-06, and 6A-08
but was represented in other peaks. Most purified peaks were indicated to be the aromatic alcohol

or derivative phenol compounds.
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INTRODUCTION

Aging is a normal situation of human
life associated with two major factors: (1) intrinsic
(decreasing hormone, increasing age, etc.) and (2)
extrinsic factors (sunlight, smoking, etc.). In particular,

reactive oxygen species (ROS) production increases
in cells associated with the ultraviolet radiation
from sunlight. ROS is a group of free radicals that
enhance the activity of elastase, collagenase,
and hyaluronidase enzymes. These enzymes can
degrade the structural components of extracellular

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).

(SMOM




PATATHANANONE et al., Orient. J. Chem., Vol. 35(3), 916-926 (2019)

matrix (elastin, collagen, hyaluronic acid) in cells,
changing the physiological and progressive structure
of the skin'. Moreover, tyrosinase, which is the key
enzyme in the melanogenesis process, can be
induced directly by sunlight; excessive exposure
to sunlight can promote hyperpigmentation of the
skin.23

There are two goal targets for decreasing
the causes of aging skin: (1) inhibiting the enzyme
activity and (2) decreasing oxidative stress by
antioxidant agents.! Furthermore, the active elements
should be safety, insufficient side effects, and non-
toxicity*. Plants have been long reported to be used
in the dietary life of humans. Plant metabolites are
synthesized for use in several survival mechanisms,
including defending against attacks from predators®.
Phytochemicals are a large group of plant-derived
substances that consist of two types of metabolites,
primary and secondary metabolites®. The primary
metabolites are found in all plants, whereas secondary
metabolites are synthesized for specific functions
such as reducing oxidative stress and protecting
plants from infection’. Interestingly, plant metabolites
are used in the development of many products that
depend on the bioactivities of each compound. In
particular, traditional medicinal plants have been
important sources for identifying the compounds that
have potential to be drugs, including bioactive agents
used as the active ingredients in food preservatives
and cosmetic products®.

Hog plum, or wild mango, is the general
name of the genus Spondias, which consists
of 18 species and is classified as part of the
Anacardiaceae family®. The members of this
genus have been used comprehensively in
traditional medicine to treat many diseases. The
pharmaceutical properties of the members show
antioxidant', anti-inflammatory'!, antimicrobial'?,
anti-arthritic, antipyretic, antifertility, antihypertensive,
anticancer, hepatoprotective, hypoglycemic, and
photoprotective effects.® The Spondias pinnata is
a species of the genus Spondias.® Its native origin
area is in Southeast Asia, including Thailand. The
common name of S. pinnata in Thai is Makok.
Recently, S. pinnata was a famous plant used
in traditional foods in the northeastern area of
Thailand, especially papaya salad and spicy foods.
It was also used as an ingredient in traditional
medicine. Moreover, in India, powdered ripe fruits
of S. pinnata were used as an antidote for poison
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arrows.® Researchers have reported that S. pinnata
was a source that contained different classes of
secondary metabolites. The methanolic extract of
S. pinnata bark was found to be methyl gallate,
which is able to induce apoptotic cell death in
human glioblastoma, lung, and breast cancer',.
Furthermore, the chloroform/methanol extracts of
S. pinnata bark exhibited ergosteryl triterpenes
I and II'*. The methanolic extract of the S. pinnata
fruit contained triterpenoid substances such as
B-amyrin and oleanolic acid'. The aerial parts of
S. pinnata extracted by ethanol were found to include
many kinds of sterols (B-sitosterol, and B-sitosterol
B-D-glucoside, lignoceric acid, and stigmast-4-
en-3-one, 24-methylenecycloartanone).® However
a few researchers studied the anti-tyrosinase,
anti-elastase and anticancer activity on oral
carcinoma cells from ripe hog plum (S. pinnata) fruit
extracts. Additionally the applications of ripe hog
plum fruit extracts in cosmetic and food preservative
products have not been reported. Therefore, the aim
of this study was to extract the bioactive compounds
from ripe hog plum (S. pinnata) fruit and to determine
the anti-tyrosinase and cytotoxic activity in oral
carcinoma (KB cells), including the cytotoxic effects
in normal fibroblast cells (NHDF cells). Moreover,
the bioactive agents were separated and purified
by C18 reverse-phase HPLC. The purified peaks
were analyzed for anti-tyrosinase and antioxidant
properties, including the possibility of phytochemical
types and their structures, through thin-layer
chromatography and '"H NMR.

This report indicated that ripe hog plum
fruit is a source of bioactive components that
display the ability of anti-tyrosinase, including
antioxidant and anticancer activities. This report is
the first to use ripe wild mango fruit to extract the
bioactive agents, as well as the first report to find the
anti-tyrosinase activity of these extracts. Interestingly
these compounds showed very low cytotoxic effectin
NHDF cells. Most of the bioactive agents contained
in this extract are part of the group of polyphenolic
compounds. In particular, gallic acid and gallic
glycoside are substances indicated in this extract
part. Previously, reports showed that gallic acid
is a safety agent used for food additives®® and as
an anticancer agent®2. Therefore, the safety of the
agents in the 6A* fraction could be developed to be
the active ingredients in food and cosmetic products,
including cancer therapeutic agents in the future.
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MATERIALS AND METHODS

Chemicals and Reagents

Mushroom tyrosinase was bought from
Sigma Aldrich. L-Dopa and kojic acid were purchased
from Himedia company. Dimethyl sulfoxide, folin
ciocalteu reagent, trypan blue, Dulbecco’s Modified
Eagle Medium-high glucose (DMEM-Hg), fetal
bovine serum (FBS), L-glutamine, penicillin-
streptomycin, and trypsin—-EDTA were ordered from
Gibco BRL (Grand Island, NY, U.S.A). Additionally,
3-[4, 5-dimethylthiazol-2-yl]-2-5-diphenyltetrazolium
bromide (MTT) and 2,2-diphenyl-1-picrylhydrazyl
were bought from Invitrogen (Carlsbad, CA).

Extraction Procedure

Ripe hog plum fruits were collected from the
northeastern area of Thailand. They were washed
with water including 70% v/v ethanol 3 times. Then,
the cleaned fruits were dried in the air. Next, peel
and pericarp were collected and homogenized using
a homogenization machine. The homogenate was
frozen dry in a freeze dryer. Approximately 200.0
g of dried powder was placed into the chambers,
and hexane was added at a ratio of 1:4 w/v. The
extracted chambers were shaken at 180 rpm for 72
hours. The supernatant was collected and filtrated
by Whatman No. 1. The precipitant was extracted
continuously using ethyl acetate, isopropanol and
ethanol, respectively using the same process of the
hexane extraction. The schematic diagram of the
extraction step is shown in Fig. 1. All supernatant
parts of each extraction solvent were evaporated
using an evaporator. The extracts were named
WMRI_Hexane, WMRI_Ethylacetate, WMRI_
Isopropanol, and WMRI_Ethanol, respectively. Then,
the inhibitory effect of these treatment samples on
tyrosinase enzyme was determined.

Liquid/Liquid Extraction

The extract, WMRI_lsopropanol, was
collected to extract the bioactive agents by liquid/
liquid extraction'®. Approximately 10.0 g of this extract
(WMRI_lsopropanol) was dissolved by hexane and
placed into a separatory funnel. Next, methanol, which
was added to a mini volume of the water, was subjected
and mixed gently. The separatory funnel stood for 30
minutes. After that, the methanol layer was collected to
evaporate and lyophilize. This part of the treated sample
was called 6A* fraction. The biological properties and
types of bioactive substances will be analyzed in the
following procedure.
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Fig. 1. The schematic diagram of the ripe hog plum fruit
extraction process. The extracts were named according to the
solvent system used for the extraction procedure.The ID names
of the extracts were WMRI_Hexane, WMRI_Ethylacetate, WMRI_
Isopropanol, and WMRI_Ethanol

I Precipitate

Anti-tyrosinase Activity Assay

The inhibition tyrosinase activity effect was
determined by the dopachrome method according to
the modified procedure'”. The reaction was conducted
in a 96-well microplate. Kojic acid was used as a
positive control. Firstly, the tyrosinase enzyme was pre-
incubated with the varying concentrations of treatment
samples. The 10.0 pg/ml of mushroom tyrosinase in
50 mM phosphate buffer pH 6.8 (100 pl) and
70 pl of deionized water were placed into wells of
96-well plate. Then, 10.0 pl of treatment samples were
subjected and mixed with the enzyme. The plate was
incubated at 37°C for 10 minutes. Next, 10.0 pl of 20.0
mM L-Dopa in 50 mM phosphate buffer pH 6.8 was
added to the well and mixed gently. The plate was
incubated at 37°C for 20 minutes. The absorbance
value was measured at the wavelength of 495 nm
of a microplate reader (EZ-Read 2000, Biochrome,
U.S.A).The percentage of tyrosinase inhibitory activity
of test substances was calculated according to the
method described by Long et al., (2002).

Antioxidant activity assay

The 6A* fraction and the purified peaks
were determined the antioxidant activity using a
modified DPPH assay. The conditions of the analysis
were conducted in a 96-well plate. Approximately
190 pl of the 0.10 mM DPPH solution was placed
into each well. After that 10 pl of the different
concentrations of treatment samples and DMSO,
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which was used as the negative control were added
to the DPPH solution and mixed gently. The plate was
incubated at 37°C for 30 minutes in the dark. Next the
absorbance value of each condition was measured
at the wavelength of 515 nm using a microplate
reader. The percentage of antioxidant activity was
numbered using the equation previously described
by Chen et al., (2010).'®

The Cytotoxicity Assay

The cell viability assay most commonly used
throughout the world is the 3-(4, 5-dimethylthiazol-
2-yl)-2, 5-diphenyltetrazolium bromide or MTT
assay previously described by Mossmann (1983).1°
Herein, the epidermal carcinoma of the mouth
(KB cells) and NHDF cells were placed in 25 cm?
tissue culture flasks at 37°C with 5% CO, in DMEM-
HG media supplemented with 10% fetal bovine
serum and 1.0% penicillin-streptomycin (10,000
U/ml penicillin and 10 mg/ml streptomycin). Once the
cells were approximately 70% confluent, they were
trypsinized with 1 ml of 1X trypsin-EDTA, incubated
at 37°C for 5 min, and centrifuged at 1,500 rpm for
5 minute. The supernatant was removed, and 200
pl of seeding cells were re-suspended in 2 ml of
DMEM-HG media. Approximately 9x10° cells were
seeded in each well of the 96-well tissue culture
plate and incubated under the same conditions for
24 hours. Next, cells were treated with various final
concentrations of 6A* (0.5 -2.0 mg/ml) and incubated
at 37 °C for 24 and 48 hours. After that, 100 pl of 5.0
mg/ml MTT solution in 1X PBS pH 7.4 was added to
the wells and incubated for 4 hours. Then, the MTT
solution was removed. The solubilizing solution of
formazan was subjected in each well and incubated
at room temperature or 37°C. The dissolved
formazan was measured for absorbance at 570
nm. The percentage of cells viability was calculated
according to the formula (see formula below) as
described by Patathananone et al., (2016)%.

(Ab value of sample — Ab value of the blank) x 100
(Ab value of control — Ab value of the blank)

% Viability cells =

Thin Layer Chromatography

The treatment samples of 6A* and gallic
acid were dissolved in methanol. Both samples
were spotted on a silica sheet. Next, the mobile
phase (chloroform: methanol: H,O; 1:1:0.0005)
was placed into the chamber and incubated for
5 minute. The stationary phase was put in the
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chamber and separated until the finish, and then it
was incubated in the oven at 105°C for 10 minutes.
The process of development was designed under
the condition of KMnO,, 12% v/v H,SO,, and 0.05%
v/v Anisaldehyde in acid methanol. The separated
sheets were sprayed with each developing solution.
Finally, separated TLC sheets were placed in an oven
at 105°C for 10 min minutes to promote the spotting
of the compounds.

Purification active bioactive compounds by
C18 reverse phase high pressure liquid column
chromatography

The treatment sample 6A* was dissolved
in 30% v/v methanol in deionized water and filtrated
using a 0.45-pm syringe filter membrane. The
column was incubated in 30% v/v methanol for
15 min at a flow rate of 3.0 ml/minute. The 500 pl of
the sample was injected into the C18 reverse-phase
column (VP250/10 Nucleodur C18 HTEC, 5 um) and
separated by HPLC (shimadzu, Model SPD-20A)
under the time program shown in Table 1. Absorbance
values of each peak were determined at 220 nm and
270 nm. Next, the purified peaks were collected and
evaporated to determine tyrosinase inhibitory effect
and ",H NMR in the next procedure.

Table 1: The time program of treatment sample 6A*
purification by C18 reverse phase high pressure
liquid column chromatography

Times (min) Solvent system (%) Processing
15 30% v/v solvent B equilibration
Load /Injection sample
0-30 30% v/v—50%vV/v solvent B Run
30-40 50% v/v—>100%yV/v solvent B Run
40-50 100%vV/v solvent B Run
50 Stop run

Determination of phytochemicals, including the
aromatic alcohols and phenol derivatives

The phenolic component in these purified
peaks was analyzed by modified total phenolic content
method?'. The experiment was set in a small volume
of the reagent and showed the changing result on
the silica sheet. Gallic acid and quercetin were used
as the positive of phenolic and flavonoid standard
compound, respectively. On the other hand, methanol
was subjected to indicating as the negative control.
Purified samples and control agents (10.0 pl) were
placed into each well of 96-well plate. Then, 10.0 pl of
2.0% wiv Na,CO, was added into wells. After that, 10.0
ul of diluted folin reagent was subjected and mixed.
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The plate was incubated in the dark for 20 minutes.
Approximately 5.0 pl of each reaction was dropped
on a silica sheet and dried at room temperature. The
phenolic compounds were indicated by the blue-black,
blue-green, and green color associated with the
concentration of the agents.

Determination the structure of purified 6A-03
peak by Proton Nuclear magnetic resonance

"H NMR spectra were recorded on JNM-
CRZ 400 MHz spectrometers using tetramethylsilane
(TMS) as the internal standard. The sample was
dissolved in 0.6 mL DMSO-d, for analysis. All chemical
shifts are reported in parts per million (ppm, & ).

Statistical analysis

The data of anti-tyrosinase activity and the
cytotoxic activity assay were examined and carried
out in triplicate. Statistical analysis of variance
(ANOVA) was applied to evaluate the data.

RESULTS

Inhibition Tyrosinase Activity of Crude Extracts

Ripe wild mango powder was extracted
using the solvent system: hexane, ethyl acetate,
isopropanol, and ethanol. These extracts were called
WMRI_Hexane, WMRA_Ethyl acetate, WMRI_
Isopropanol, and WMRI_Ethanol, respectively.
The extracts were treated at 0.2-2.0 mg/ml. These
results are presented in Fig. 2. All treatment
samples showed tyrosinase inhibitory activity. The
percentage of tyrosinase inhibition of WMRI_Hexane
and WMRA_Ethyl acetate was less than 40%.
Both extracts might have an IC,; value higher than
2.0 mg/ml. Additionally, WMRI_Isopropanol extract
presented strong anti-tyrosinase activity. The
percentage of tyrosinase inhibition was higher than
70% at 2.0 mg/ml of test concentration. An IC_,
dose of WMRI_Isopropanol was approximately
1.50 mg/ml. In the case of WMRI_Ethanol extract,
the percentage of tyrosinase inhibition was higher
than 40% at 1.0 mg/ml of treatment concentration.
However, in this extract, we were unable to detect
the IC,, value. The potential of tyrosinase inhibitory
effect was suggested in WMRI_lsopropanol; leading
to these extracts were collected to examine the
biological properties and bioactive compounds in
the next experiments.
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Fig. 2. Tyrosinase Inhibitory effect of the extracts; WMRI_
Hexane, WMRI_Ethylacetate, WMRI_Isopropanol and WMRI_

Ethanol. The results represent the percentage of inhibition
which indicate by mean = S.D, (n =3)

Anti-tyrosinase activity of 6A* fraction
WMRI_Isopropanol was divided into two
layers: (1) non-polar layer and (2) polar layer, called
6A*. Both extracted parts inhibited tyrosinase activity
in vitro. The non-polar layer showed the percentage of
antityrosinase less than 40% of the test concentration
(data not shown). The IC,  dose of the non-polar layer
might have been higher than 0.50 mg/ml. In addition,
the high polarity substances in the 6A* fraction
displayed vigorous anti-tyrosinase activity. The data
was exhibited in Fig. 3. The percentage of tyrosinase
inhibition was increased to 80% after being treated
with 0.40 mg/ml of this extracted part. The IC, value
represented approximately 0.18 mg/ml. This result
indicated that the bioactive agents in 6A* displayed
dose-dependent anti-tyrosinase activity.

Antityrosinase activity of 6A*

100
2

iil'll

0.025 0.05

Concentrations (mg/mL)

Fig. 3. Tyrosinase inhibitory effect of 6A* fraction. The
different concentrations of this sample were treated with
mushroom tyrosinase. The data of treatment test which

presented the concentration, 0.2, 0.4 and 0.5 mg/mL showed
the statistically significant from the control (P <0.05). The
IC,, value was indicated approximately 0.18 mg/mL
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Antioxidation activity of 6A* fraction

DPPH is the free radical that has been
extensively used to assay the free radical scavenging
ability of manifold specimens. The antioxidant
agents are able to decrease free radicals by
donation of the electron (H atom) to the DPPH
radical. The percentage of antioxidant activity
is exhibited in Fig. 4. The result indicated that
phytochemical compounds in 6A* displayed
scavenging activity with an IC,, dose of 48.0
pg/ml. The increasing concentration of this sample
promoted the antioxidant ability /n vitro. Approximately
80% of the inhibitory activity was indicated at a test
concentration higher than 50 pg/ml.

Antioxidant activity of 6A*

l |

80 l l

100

60

40

(% of control)
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Antioxidant activity

50 100 150 200 250 300 350 400 450 500,

Concentrations (ng/mL)

Fig. 4. The antioxidant activity of 6A* fraction which was
determined by DPPH assay

The Cytotoxic Effect of 6A* in the Oral Carcinoma
Cell Line (KB Cells) and Normal Human Dermal
Fibroblasts Cell Lines (NHDF Cells)

The oral carcinoma cell lines (KB cells)
were treated with different concentrations of the
6A* fraction. The percentage of viability of KB cells
is indicated in Fig. 5A. The treatment sample (6A*)
showed the cytotoxic effect in KB cells to be dose-
and time-dependent. The IC,, value presented
approximately 1.4 mg/ml of 6A*. Interestingly, the
effect of 6A* in NHDF cells exhibited an IC,; dose
higher than in KB cells (Fig. 5B). This result indicated
that the compounds in 6A* also showed very low
cytotoxic effect in normal cells.

Thin Layer Chromatography of 6A*

The 6A* fraction that used the high polarity
condition of the mobile phase was separated.
The result is presented in Fig. 6(A-C). The result
presented in Fig. 6(A) indicated that a spot of 6A*
showed a similar R, value to standard gallic acid,
which is associated with the results in Fig. 6(B) and
6(C). Moreover, the substance in 6A* that appeared

as a green color (Fig. 6(B)) might be glycoside or
glycoside derivative. Thus, 6A* was purified by
C18 reverse-phase HPLC to analyze the type of
phytochemical compounds.
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Fig. 5. The cytotoxic effect of 6A* on KB cells (5A) and
NHDF cells (5B). Both cell lines were treated with different
concentration of 6A* and incubated for 24 and 48 h,
respectively. The concentration, 0.8 and 1.6 mg/mL which
incubated for 48 h presented the significant of the percentage
cell viability from control (P value < 0.05) and significant
between groups of cells lines (KB cells and NHDF cells).

() (B) © )

e

6A*  Gallic acid ' 6A%. Gallic acid
| 'Y

Fig. 6. Thin layer chromatography profile of treatment sample
6A* and gallic acid which performed using Chloroform:
Methanol: H,0 as mobile phase. In the presence (A), (B) and (C)
were developed by 12% v/v H,SO,, 0.05% Anis-aldehyde in acid
and KMnO,, respectively. Fig. 6 (D) showed the separation of 6A-
03 (Lane 1) and standard gallic acid (Lane 2) which the localized
of the compounds were detected by Ultraviolet light (254 nm)
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HPLC Purification Profile of 6A*

The chromatography profile of purified 6A*
by C18 reverse-phase HPLC is shown in Fig. 7. The
12 purified peaks were collected: 6A-01, 6A-02,
6A-03, 6A-04, 6A-05, 6A-06, 6A-07, 6A-08, 6A-09,
6A-10, 6A-11, and 6A-12. All purified peaks were
determined to exhibit tyrosinase inhibitory effect and
antioxidant activity.

The Biological Properties of the Purified Peaks

The 12 purified peaks were analyzed for
tyrosinase inhibitory activity. The data are shown in
Table 2. There are 10 purified peaks able to inhibit
tyrosinase activity in vitro: 6A-01, 6A-02, 6A-03,
6A-04, 6A-05, 6A-07, 6A-08, 6A-10, 6A-11, and
6A-12. The percentage of inhibition of each peak
was higher than 70%; in particular, 6A-03 showed
strong anti-tyrosinase activity, which 103% inhibition.
Furthermore, the antioxidant activity was also
represented in the 6A-02, 6A-03, 6A-04, 6A-05, 6A-
07,6A-09, 6A-10, 6A-11, and 6A-12 peaks. However,
this bioactivity was not detected in the 6A-01, 6A-06,
and 6A-08 peaks. This result was presented in Table
3. Interestingly, approximately 80% of antioxidant
activity was shown in 6A-03 and 6A-09.

Type of phytochemical compounds of purified peaks

Folin reagent was used to determine the
phenolic compound in all purified peaks. A positive
result was indicated by the blue-black/blue-blue
light color which is associated with the dose of
the phenolic compound. The result was shown in
Fig. 8. Blue-black color was represented in gallic
acid (positive control), 6A-09 and 6A-12, while 6A-
03, 6A-04, 6A-05, 6A-07, 6A-10, 6A-11 exhibited
blue color. In addition, 6A-01 and 6A-02 presented
blue light color. However, the purified 6A-06 and
6A-08 presented a similar color spot with negative
control (methanol). These results indicated that most
phytochemical agents in 6A* contained aromatic
alcohol in their structures. Therefore, phenolic
compounds might be the major bioactive agents
in the 6A* fraction. Furthermore, strong inhibitory
tyrosinase effect and antioxidant activity appeared in
6A-03. Therefore, this purified peak was studied the
structure of the bioactive agent using proton nuclear
magnetic resonance spectroscopy (‘H NMR). The 'H-
NMR spectrum of 6A-03 showed only one signal at d
6.91 for the aromatic proton, which indicated that 1, 3,
4, 5-tetra substituted benzene ring moiety. The signals
atd 8.80 (1H, OH) and 9.16 (2H, OH) indicated three
phenolic alcohols. These data are very close to those of
gallic acid in the literature®. In addition, the separation
profile of purified peak 6A-03 by TLC exhibited the R,
value similar to that of standard gallic acid. The result
is shown in Fig. 6(D).
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Table 2: The tyrosinase inhibitory effect of the purified
peaks, including the percentage of tyrosinase inhibition.
The symbol “+” and “-” mean the bioactive agents of the

purified peak displayed the anti-tyrosinase activity and
the absent of tyrosinase inhibitory property, respectively

Samples Tyrosinase Percentage of inhibition
inhibitory effect (% of control)

6A-01 + 99
6A-02 + 99
6A-03 + 104
6A-04 + 98
6A-05 + 76
6A-06 - -8
6A-07 + 100
6A-08 + 72
6A-09 - -74
6A-10 + 100
6A-11 + 99
6A-12 + 96

Kojic acid + 90

Table 3: The antioxidant activity of purified peaks

Samples Assayed Antioxidant Percentage of
Concentration  activity —antioxidant activity (%)
100 pg/mL
6A-01 100 ND ND
6A-02 100 + 47
6A-03 46 + 80
6A-04 28 + 33
6A-05 111 + 65
6A-06 43 ND ND
6A-07 60 + 69
6A-08 29 ND ND
6A-09 383 + 80
6A-10 106 + 74
6A-11 113 + 76
6A-12 169 + 72

mv

Chromatography Profile of WMRI_Isopropanol (6A*)
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Fig. 7. Elution profile of purification treatment sample 6A* by
C18 reverse phase high pressure column chromatography
(HPLC). Time program of separation was showed in Table 1.
The absorbance value was measured at 220 nm and 270 nm
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Negative control
Gallic acid
6Aa-01
G A-O02
6A-03
6 A-0a
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6eAa-11
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Fig. 8. Determination of phenolic alcohol of purified peaks
using folin reagent. The data are presented on a silica sheet.
Blue-black and blue, including blue light color, represent the

phenol ring or phenolic alcohol in their structure

DISCUSSION

Safety is an important target for developing
health care products, especially cosmetics and food,
including chemotherapeutic agents. In this study,
plant extracts or natural compounds have been
promoted for use as the active ingredients in various
industrial products®. However, the lack of application
of phytochemical agents from ripe wild mango
(S. pinnata) fruit in cosmetics, food products, and
cancer prevention encouraged us to implement
this study.

Hyperpigmentation is a problem of the
skin related to the melanogenesis process®* and
associated with the catalytic activity of tyrosinase
enzyme. Thus, the suppression of tyrosinase activity
is a goal to decrease the melanin production of
cells. According to previous reports, many natural
products and synthetic compounds are used for
subjection as the active components in whitening
products’?. However, high concentration of some
anti-tyrosinase substances also showed side effects
due to limitations in the application used. In this
work, we indicated that the bioactive components
from the extracted part of ripe wild mango fruit
showed potential tyrosinase inhibitory effect, as
well as antioxidant and anticancer activities. The
polyphenolic/phenolic compounds are the major
phytochemical substances found in this report.

Polyphenolic compounds are the major
group of secondary metabolites in plants®. There
are many kinds of phenolic and flavonoid compounds
that have indicated the ability to exhibit tyrosinase
inhibitory effects as well as antioxidant and
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anticancer activities?*2627.28, Qur data showed that
gallic acid is a phenolic compound represented in
the 6A* fraction and purified peak 6A-03. It has been
found in many kinds of plants, including the genus
Spondias®. It exhibits many strong bioactivities: for
example, antimicrobial, antioxidant, anticancer and
anti-inflammatory activities. Moreover, gallic acid also
showed tyrosinase inhibitory activity. It displayed as
a noncompetitive inhibitor in mushroom tyrosinase®.
Therefore, the tyrosinase inhibitory effect of 6A* and
6A-03 also participated in the presentation of gallic
acid, which is related to previous reports. However,
the phytochemical compounds of other purified
peaks that showed anti-tyrosinase activity will be
analyzed in future work.

Additionally, phenolics and flavonoids
displayed a central role in antioxidant activity?.
Recent reports have indicated that ROS can
enhance oxidative damage due to the disordered
biomolecules in cells. Moreover, they were able
to activate the enzyme’s activity of elastase,
hyaluronidase, collagenase, which digested
biomolecules (elastin, hyaluronic acid, and collagen)
in the extracellular matrix of cells, leading to the
wrinkled appearance of the skin'. Furthermore,
ROS can promote the activity of tyrosinase. This
enzyme activated the melanogenesis process, which
causes hyperpigmentation or melasma. Therefore,
antioxidant agents play a key role in biomolecular
disorder and aging prevention. The mechanism of
antioxidation of phenolics and flavonoids has been
explained by the fact that these compounds use the
hydroxyl group in their benzene ring structure to
donate an electron (H-atom) to free radicals® due
to the biomolecules in cells being protected from
destruction by free radicals. Therefore, the strong
antioxidant activity reported in our work might relate
to the major polyphenolic agents in 6A*.

In food fields, tyrosinase is an enzyme that
catalyzes the browning reactions in food products
due to the nutritional quality being lost in storage.
Thus, the methods that enable stopping the activity
of tyrosinase enzyme are interesting and identified.
Determining capable compounds is a method used
to interrupt tyrosinase activity. However, the inhibition
of enzymatic browning by chemical compounds has
limited application in the food system. According to
previous reports, sulfiting substances have been
used for suppression of the enzymatic browning of
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seafood and agricultural products. These agents
can be used in some food products, controlled by
the Food and Drug Administration (FDA). Thus,
food industries still continually determine the
enzymatic browning inhibitors from natural sources
to increase safety and avoid side effects. In our
work the phytochemical compounds that showed
anti-tyrosinase activity and presented very low
cytotoxicity with normal cells could be developed
for use as food additives for inhibition of enzymatic
browning of food products in the future®.

Recent reports have indicated that most
chemotherapeutic compounds also exhibited side
effects with normal cells, leading to unsatisfactory
cancer treatments. To decrease the side effect of
chemotherapeutic therapy, new anticancer agents
have been identified from many sources®'2. The
selective property of bioactive compounds plays a key
role in decreasing side effects of cancer treatments in
normal cells®. Our report suggested that the bioactive
compounds in 6A* showed very low cytotoxic effect
in NHDF cells. These substances might be able to
be used in discriminating between cancer cells and
normal cells. Interestingly, polyphenolic compounds
are the main group found in 6A*, including gallic
acid. Previous studies have indicated that gallic
acid exhibited anticancer activity in many types of
cancer cells. Additionally, it presented no cytotoxic
effect with primary cultured hepatocytes and
macrophages of rats®*34. These results indicate that
gallic acid is a phenolic compound that shows a
selective property. Thus, gallic acid is studied widely
for development as a cancer therapeutic agent.
Chaudhuri and co-workers reported on gallic acid
and methyl gallate isolated from the ethyl acetate
extraction of S. pinnata’s bark. Both agents showed
a cytotoxic effect on human glioblastoma cell line
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(U87)."® Moreover, gallic acid can enhance G0/G1
phase arrest and apoptosis in human leukemia HL-
60 cells by inhibiting cyclin D and E and activating
the mitochondria-dependent pathway?®. Herein, it
is possible that the cytotoxic effect in KB cells may
be associated with the pharmacological property of
gallic acid. However, the anticancer activity of other
phytochemical agents in our work will be analyzed
in future work.

Overall it can be concluded that ripe wild
mango fruit is a source of bioactive compounds that
display the tyrosinase inhibitory effect, as well as
antioxidant and anticancer properties. Importantly,
these compounds exhibited very low cytotoxicity
with NHDF cells. Therefore, these phytochemical
agents could be developed for an application used in
cosmetic products, food additives, or cancer therapy
in the future.
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