BERKAS JURNAL : 2022
Link jurnal : https://www.phcogj.com/article/1396

Pharmacological Activities and Phytochemical Compounds: Overview of Pouteria Genus

Halaman Sampul Jurnal Online :

Open Access Macedonian Journal of Medical Sciences

Journal Info ~ Announcements Policies - For Authors - For Reviewers « Issues ~ Categories - Membership ~ Q Search

it the Journal

About the Journal

a W 4SSN 18579655

Open Access Macedonian Journal of Medical Sciences (OAMfMS) [formerly known as Macedonian Journal of Medical Sciences]
is a top-tier open access medical science journal published by the Scientific Foundation SPIROSKI, Rajko Zhinzifov No 48,
1000 Skopje, Republic of Macedonia. OAMJMS is an international, modern, general medical journal covering all areas in the
medical sciences, from basic studies to large clinical trials and cost-effectiveness analyses. We publish mostly human
studies that substantially enhance our understanding of disease epidemiology, eticlogy, and physiclogy; the
development of prognostic and diagnestic technologies; trials that test the efficacy of specific interventions and those
that compare different treatments; dental sciences; nursing; and systematic reviews. We aim to promote translation of
basic research into clinical investigation, and of clinical evidence into practice. We publish occasional studies in animal
models when they report outstanding research findings that are highly clinically relevant. Our audience is the
international medical community as well as educators, policy makers, patient advocacy groups, and interested members
of the public around the world. OAM/MS is published 4 times per year.

Submit in our journals

South East European Journal of
Architecture and Design (SEEJAD)

South East European Journal of
Cardiology (SEE)CA)

South East European Journal of

Immunclogy (SEEJIM)

South East European Journal of
Human Genetics (SEEJHG)

Macedonian Medical Electronic
Journal (MME])

Co-publishing

% sciendo

Your publishing
needs met

Scientific Publications

Publication in
and =y
Jjournals

+ Hirsch index inc




Dewan Redaksi/Editorial Board :

Open Access Macedonian Journal of Medical Sciences

Journal Info - Announcements Policies - For Authors - For Rewv - I=sues -

Harme

Editorial Team

Journal Manager

cid.org/0000-0002-1736-902
Web of Science ResearcherID: AAC-3225- 3120
574400

Scopus Author ID:

Editor-in-Chief

Mirke Thivke Spiroski, MD, PhD. Scientific Foundsticon SPIRCSKT, Rajko Zhinzifow Mo 45, 1000 Skopje. Republic of
Maczdon'z

mirkospiroski@foundationspiroski eu

ORCID iD: https:/ /orcid.org)/0000-0001-5558-7981

Web of Science ResaarcherID: F-7608-2012

Scopus Author ID: 660

Section Editors [Deputy Editors-in-Chief]

Stoleski Sasho, MD. PRD. Instituts for Occupational Health of Republic of Macedonia - Skopje. WHO Collaborating Center,
GA2LEN Collaborating Center, I Makedonska brigada 43, 1000 Skopje, Republic of Macedonia

nahoo.com

ORCID iD: https://orcid.org/0000-0003-1278-003%

Web of Science ResaarcherID: B-2304-2013

Scopus Author ID: 9843962300

Slavica Hristomanove-Mitkovska, MDD, M5c. Instituts of Human Genstics, University Madical Center GEttingen, Heinrich-

Dk g 12, 37079 Gomingen, Germany
cacka_h@yahoo.com
ORCID iD: hittps: ) forcid.org/D000-0002-7770-5055

Web of Science RessarcherlD: G-2801-2012

Scopus Author ID:

Igor Spiroski, MD. University Clinic of Cardiology, Faculty of Medicine, S5s Cyril and Methadius University of Skopj=. Skopje,
Republic of Macedonia

ispiroski@gmail.com

ORCID iD: https:/ orcid.org)/0000-0002-3448-0885

Web of Science ResearcherD: AMA-5552-X
T1606200

Scopus Author ID:

K=enija Bogosva-Hostovska, MD. PhD. PHO Prof Bogoev, Skopje. Republic of Macedonia
k=enijabogoeve@gmail.com



Sinizha Stojanovsk, MO, PhD. Medical Faculty, Ss Cyril and Methodius University of Skopje,
Skopje. Republic of Macedonia

sinizz.stojanoski@hotmail.com

QRCID ID: https:! forcid.org/0000-0002-4967-2102

Web of Science ResearcherID: AFL-9514- 3022

Scopus Author ID: 6504203084

Filip Koneski, Doctor of Dental Medicine, M5c. University Clinic for Maxillofacial Surgery in Skopje, Ss. Cyril and Methodius
University of Skopje. Faculty of Dental Medicine, Skopje, Republic of Macedonia

dr.konaski@gmail.com

QRCID ID: https:/ forcid.org/0000-0003-2412-7594

Wieb of Science Ressarcher]D: |4194-2019

Scopus Author ID: 57073556400

Aleksandar Tiev, Doctor of Dental Medicine, PhD. Department of Maxillofacial Surgery, Faculty of Dentistry , 5= Cyril and
Methodius University of Skopje, Skopje. Republic of Macedonia

alek=andar.ilisvi@gmail.com

QRCID ID: https:/ forcid.org/0000-0001-5348-9143

b of Science ResearcherlD: ACN-7553-2022
Scopus Author ID: 57021392000

Layout Editor and Electronic Publishing

Two Spiroski, Eng, M5c. Scientific Foundation SPIROSKT, Rajko Zhinzifov Mo 48, 1000 Skopje, Republic of Macedonia
nospiroski@foundationspiroskieu

QRCID ID: https:! forcid.org/0000-0003-4518-2138

Web of Science ResearcherID: F-2799-2014

Prroduction Editor

Teodoro Fildishewske. Scientific Foundation SPIROSKD, Skogje, Republic of North Macedaonia
E-mail: teodora.fildishevska@sfsmdr.mk
ORCID iD: https:/ lorcid.org,/0000-0003-1483-4780

Copyeditor

Sinjore, India

Editorial Board

Nikola Angelow, DDS, M3, PhD. Professor and Chair, UTHesalth School of Dentistry, Loma Linda University School of
Dentistry, Department of Periodontics, Loma Linda, CA, 92330, United States

nangelowE luedu

QRCID ID: https: forcid.org/0000-0002-0800-2775

Ramush Bejigi, MD, PhD. University Clinical Centra of Kosowo, Paediatric Clinic, Kosovo

i@hotmail.com
ORCID ID: https:! forcid.org/0000-0002-5580-4455

Zamra CE\Ian.J;a. MD, PhD. Deparoment of Epidemiclogy and Biostatistics, Faculty of Medicine, Sarajevo, Basnia and
Herzegovina

scavaliuga@gmail.com



Editorial Board

Nikola Angelow, DDS, M3, PhD. Professor and Chair, UTHesalth School of Dentistry, Loma Linda University School of

Dentistry, Department of Periodontics, Loma Linda, CA, 92330, United States

oreid.org/D0g0-0002-0800-2775

Ramush Bejigi, MD, PhD. University Clinical Centra of Kosowo, Paediatric Clinic, Kosovo
rbsjigi@hommail.com

QRCID D: https:/ forcid.org/0000-0002-5580-4458

Zamra CE\Ian.J;a. MD, PhD. Deparoment of Epidemiclogy and Biostatistics, Faculty of Medicine, Sarajevo, Basnia and
Herzegovina

scavaljuga@gm
ORCID iD: https:,

orcid.org, DOO0-0003-0370-9560

Pei-¥i Chu, MD. Dizgnostic and ressarch pathologist, Department of Surgical Pathology, Changhua Christian Hospital,
Taiwan. Address: 135 Nan-5hiao Street, Changhuas 500-06,. Tahwan, Province of China

chupeiyiFyahoo.com.te
ORCID iD: https:/ lorcid.org/0000-0001-7336-2465

Twe Donkaow, MD, PhD. St=ff Urologizt, Lincoln County Hozpital, United Kingdom

idonkovighotmail com
ORCID iD: https:/ lorcid.org,/0005-0007-5660-2734

Andrews . Dwork, MD, PhD. Departments of Pathology and Cell Biclogy and Psychiatry, College of Physicians and
Surgeons of Columbia University; Division of Molecular Imaging and Meuropathology, Mew York State Psychiatric
Institute, Unit 62, 722 West 168th Street, New York, NY 10032, United States

jd6@columbiz.edu

ORCID iD: https:/ lorcid.org,/0000-0002-9362-0354

Adriana Galan, Department of Health Programmes and Health Promotion, Institute of Public Health, Bucharest, Romania

slan@ispb.ro

|

Tania Santos Giani, MD, Fhl. Estacdo de 53 University, in Health Sciences, Brazi

aniasantosgiani@gmail.com
orcid.org/0000-0002-1913-5¢90

Tva lvanowska, MD, PhD. Harvard Medical School, Department of Genetics, 77 Avenue Louis Pasteur, NRB room 239,
Beston, MA 02115, Unitad States

vanovzka@genstics.med. harvard. edu
ORCID iD: https:/ lorcid.org,/0000-0002-0633-5333

Jerzy |ablecki, MD, PhD. Dhvision of General Surgery 5t. |adwiga of Silesia Hospital, Trzebnica; Head, Subdepartment of
Professor, Department of Public Health, State

Hand Surgery an Replantation 5t |adwiga of Silesia Hospital, Trzebni

Higher Professional Medical School, Opole, Poland. 55-100 Trzebnica, ul. Prusicka 53, Poland
jerzyjableckifinteria.pl

QRCID iD: https:/ forcid.org/0000-0002-0498-1051

Mehrd=d zlzlian Hesseini, MO, PhD. Khorasan-s Razavi Blood Center, Mashhad, Iran, Islamic Republic of
Mehrded.medici@gmail.com

Radka Kangva, PhD. Department of Medicz| Chemistry and Biochemistry, Madical University - Sofia, Bulgaris
kanewsbdEyshoo.com
ORCID iD: https:/ lorcid.org,/0000-0002-1437-1393

Kostandina Leonida Korneti-Pekevska, MD, FhD. 5= Cyril and Methodius University of Skopje, Faculty of Medicine, Skopje,
Republic of Macedonia

kostanding_kormetiSyahoo.com



DAFTARISI :

m
[}
i
A

Home | Archives [ Vol. 10 No. A (2022): A - Basic Scien

Vol. 10 No. A (2022): A - Basic Sciences

Published: 2022-01-01

Genetics

Role of MicroRNAS in the Development of Chronic Liver Disease in Hepatitis Virus-Infected Egyptian Population
DOI: https://doi.org/10.3889/0amjms.2022,10502

Marwa Hassan, Eman El-Ahwany, Mohamed Elzallat, Al Abdel Rahim, Hoda Abu-Taleb, Yosry Abdelrahman, Moataz 1555-1559
Hassanein (Author)

PDF

Relationship Between Phylogenetic of Apium and Foeniculum Plants from Central Java, Indonesia, and Their
Secondary Metabolites Potency against COVID-19 Protease

DOI: https://doi.org/10.3889/0amjms.2022.9852

Hermin Pancasakti Kusumaningrum, Rejeki Siti Ferniah, Siti Mur Jannah, Mufida Budi Kurniawati, Anis Afifah, Yoshua 1234-1241
Mario Sumbodo, Salma Seftia Hanif, Tia Erfianti, Yuriza Eshananda (Autheor)

PDF

Genetic Study of Chemokine Ligand 1 in Colorectal Carcinoma using Quantitative Real-Time PCR
DOL: https://doi.org/10.3889/0amjms.2022.8645

Athraa Alshimerry, Dalia Amer Khudhair, Roaa Salih Mahdi (Author) 656-660

PDF



Low-dose Indonesian Aloe vera Increases Viability and Migration of the Fibroblast: An In Vitro Study
DOI: https://doi.org/10.3889/0amjms.2022.8177

Januar Rizqi, Akbar Satria Fitriawan (Author) 256-261

Determination of Total Phenolic Content, Analysis of Bioactive Compound Components, and Antioxidant Activity
of Ethyl Acetate Seri (Muntingia calabura L.) Leaves from North Sumatera Province, Indonesia

DOI: https://doi.org/10.3889/oamjms.2022.8362

Risanti Febrine Ropita Situmorang, Kasta Gurning, Vera Estefania Kaban, Mastiur Julianti Butar-Butar, Susi Amenta Beru 240-244
Perangin-Angin (Author)

Cost-Effectiveness of Ticagrelor for Acute Coronary Disease to Prevent Cardiovascular Events in Three Hospitals in
Indonesia

DOI: https://doi.org/10.3889/0amjms.2022.9671

Jarir At Thobari, Lucia Krisdinarti, Dhite Nugroho, Jonathan Haposan, Isman Firdaus, Rr. Arum Ramadhyan Suryandani, 1211-1217
Muhammad Munawar, Jimmy Agung (Author)

Effect of Different Solvent on Phytochemical Content, Tyrosinase Inhibition and Antioxidant Activities of
Campolay (Pouteria campechiana kunth. [Baehni.])

DOI: https://doi.org/10.3889/0amjms.2022.8204

Sani Murlagla Fitriansyah, Rika Hartati, Irda Fidrianny (Author) 158-163

Antidiabetic Effect Test of Insulin Stem Extract (Tithonia diversifolia) Toward Streptozotocin-Induced Diabetic Rats
(Rattus Norvegicus)

DOI: https://doi.org/10.3889/0amjms.2022.8411

Suherman Suherman, Baharuddin Hamzah, Sri Hastuti V. Pulukadang, Sitti Rahmawati, Muhammad Fakhrul Hardani, 1006-1010
Ririen Hardani, Andi Saifah (Author)

Unused Parts of Jackfruit (Artocarpus heterophyllus): Prospective In Vitro Antioxidative Activity




Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2022 Jan 18; 10(A):158-163.

https://doi.org/10.3889/0amjms.2022.8204
elSSN: 1857-9655

Category: A - Basic Sciences

Section: Pharmacology

o
PR
G

P,
s
§

OPEN a ACCESS

Effect of

Different

Solvent on Phytochemical Content,

Tyrosinase Inhibition and Antioxidant Activities of Campolay
(Pouteria campechiana kunth. [Baehni.])

Sani Nurlaela Fitriansyah'**®, R. Hartati', I. Fidrianny'

'Department of Pharmaceutical Biology, School of Pharmacy, Bandung Institute of Technology, Bandung, Indonesia; ’Department
of Pharmaceutical Biology, Indonesian School of Pharmacy (Sekolah Tinggi Farmasi Indonesia), Bandung, Indonesia

Edited by: Sinisa Stojanoski

Citation: Fitriansyah SN, Hartati R, Fidrianny I.

Effect of Different Solvent on Phytochemical Content,
Tyrosinase Inhibition and Antioxidant Activities of
Campolay (Pouteria campechiana kunth. [Baehni.]).
OpenAccess Maced J Med Sci. 2022 Jan 18; 10(A):158-163.
https://doi.org/10.3889/0amjms.2022.8204

Key : Pouteria )pechiana; Tyrosinase;
Antioxidant; Quercitrin

*Correspondence: Sani Nurlaela Fitriansyah, Department
of Pharmaceutical Biology, School of Pharmacy,

Bandung Institute of Technology, Bandung, Indonesia.
E-mail: saninurlaela@stfi.ac.id

Received: 12-Sep-2021

Revised: 29-Dec-2021

Accepted: 08-Jan-2022

Copyright: © 2022 Sani Nurlaela Fitriansyah, R. Hartati,
1. Fidrianny

Funding: This study was supported by the Indonesia
Endowment Fund for Education

Competing Interests: The authors have declared that no
competing interests exist

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Exposure of UV light can produce Reactive
Oxidative Singlet (ROS). If the mechanism action of ROS
is not inhibited, it will increase the tyrosinase action [1].
Tyrosinase is enzyme that plays the role in biosynthesis
of melanin in plant and mammalian cell, including
human skin [2]. The mechanism action of tyrosinase
enzyme divided into two, namely monophenolase
activity using L-tyrosine substrate and diphenolase
using L-DOPA substrate [2], [3]. Diphenolase activity
will produce ortho-quinone, meanwhile melanin will be
produced by non-enzymatic reaction. This process is

called melanogenesis [4].

Antioxidants compounds can
reaction of free radicals. An example of a free radical
is ROS which is found in the skin. When antioxidant
can inhibit reaction of ROS which is caused by UV
light exposure on the skin, it will reduce tyrosinase
enzyme activity. Phenolic acid [5], flavonol [6], and
stilbenoide [7] were antioxidant compounds as well as

tyrosinase inhibitors.

Abstract

BACKGROUND: Pouteria campechiana leaves are reported to have phenol and flavonoid compounds. Phenolic and
flavonoid compounds can act as tyrosinase inhibitor and antioxidant.

AIM: The purpose of this study was to compare phytochemical content, tyrosinase inhibition, antioxidant activities,
and determine of marker compound from P. campechiana leaves extract with different polarities solvent.

METHODS: In addition, the content of marker compound from P. campechaina leaves extract was determined by
HPLC.

RESULTS: The highest total phenolic content (TPC) 7.83 GAE/100 g extract, IC50 of tyrosinase 171.512 + 1.352
and IC50 of DPPH 0.968 + 0.008 was given by ethanolic extract (DE). Meanwhile ethyl acetate extract (DEA) had
the highest of total flavonoid content 2.544 + 0.554 QEA/100 g extract. The TPC correlated with tyrosinase inhibitory
activity and antioxidant activity.

CONCLUSION: Quercitrin was as marker compound from P. campechiana leaves extract, and quercitrin content in
the DEA of P. campechiana leaves was 3.539%, while in the DE was 0.153%.

Medicinal plants are a source of raw
material which contain phenolic, flavonoids and
other polyphenols. The biological activity of a plant
can be caused by the presence of phytochemical
compound. The solvent used and extraction method
will affect the phytochemical compound resulting.
Pouteria campechiana is one of the medicinal plants
in Sapotaceae family. In Indonesia, P. campechiana
was called as campolay. P. campechiana fruits extract
contains gallic acid, myricitrin and cathecin which act
as antioxidant compounds [8]. In addition, taxifolin,
quercetin glycoside and myricetin glycoside were
found in P. campechiana leaves which its toxicity had
been tested [9]. The comparison of chemical content,
tyrosinase inhibitory activity, antioxidant activity of
P. campechiana leaves extract have not been reported
with different solvent polarity levels.

inhibit the

In this study, the total chemical content was
calculated, inhibitory of tyrosinase and antioxidant
activities were tested, then marker compound from
selected extract of P campechiana was identified and
determined.
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Experimental

Material

P. campechiana leaves were collected from
Bandung, West Java, Indonesia in December 2020.

Chemical material

DPPH (Sigma Aldrich), tyrosinase enzyme
(T3824-25KU, Sigma Aldrich), L-DOPA (Sigma Aldrich),
quercetin, kaemferol, apigenin, gallic acid, chlorogenic
acid, luteolin 7-O glycoside, and rutin which were
obtained from Sigma Aldrich, quercitrin (Markherb),
methanol pro analysis, ethanol 96%, ethyl acetate,
n-hexane, Folin—Ciocalteu reagent, aluminum chloride
and other chemical materials which used in this study
were analytical grade.

Preparation extract

Extraction was conducted using Soxhlet with
increasing polarity solvent, ranging from nonpolar
(n-hexane), semi-polar (ethyl acetate), and polar
solvent (ethanol 96%). 400 g of P. campechiana leaves
powder was extracted with n-hexane, the filtrate and
residue are separated. The residue was dried, and
then extracted with ethyl acetate. Finally, the residue
was extracted using ethanol 96%. Each extract was
thickened using rotary evaporator with a temperature
of 50°C to produce n-hexane extract (DN), ethyl
acetate extract (DEA), and ethanol 96% extract (DE).
Each extraction process with Soxhlet was carried out
triplicate. The use of this extraction method is expected
to be more effective in separating the phytochemical
content.

Total phenolic content (TPC)

Determination of TPC using modification of
Pourmorad’s method [10]. Each extract was tested
triplicate. The test was measured at a wavelength of
765 nm. TPC was calculated by gallic acid calibration
curve with concentration in the range of 10-250 pg/ml
and expressed as gallic acid equivalent (GAE) per 100 g
extract (g GAE/100 g extract).

Total flavonoid content (TFC)

Determination of TFC using of Chang’s method
modified [11]. Each extract was tested friplicate. The
test was investigated at a wavelength of 415 nm.
TFC was calculated by quercetin calibration curve
with concentration ranged from 25 to 250 ug/ml and
presented as quercetin equivalent (QE) per 100 g
extract (g QE/100 g extract).

Tyrosinase inhibitory activity

Determination of tyrosinase inhibitory activity
using as spectrophotometer in 96-well plates (Biologix®)
following the procedure of Masuda’s method [12] with
slight modification. Tyrosinase inhibitory activity was
determined by diphenolase mechanism, with L-Dopa
as substrate. Standard of tyrosinase inhibitor (kojic
acid) were dissolved in phosphate buffer (pH 6.8)
which contained DMSO 5%. The enzyme concentration
used was 300 unit/ml. Absorbance was investigated at
A 475 nm. Concentration of DN, DEAand DE 1000 pug/ml
were carried out for testing tyrosinase inhibitory activity.
Then, 10 concentration series was prepared from the
selected sample to find the IC, value.

Antioxidant activity

Determination of antioxidant activity was used
modified Blois’s method [13]. The free radical DPPH
with a concentration of 39.4 pug/ml in methanol. The
standard was ascorbic acid. Absorbance measurement
at A 517 nm using a UV-Vis spectrophotometer
(Beckman Coulter DU 720). Extracts and standard were
performed in three replications. The final parameter
used as antioxidant activity was antioxidant activity
index (AAIl), which applied the formula AAl = (Final
concentration of DPPH [ug/mlI])/IC,, (ug/ml) [14].

Statistical analysis

The results were presented with the mean £ SD
value from three repetitions of the test, using MS excel
software to evaluate the results of the IC,  value.
Statistical analysis was also used to see the correlation
between the TPC and TFC to tyrosinase inhibitory
and antioxidant activities with Pearson’s method in
Minitab-19 application.

Identification of marker compound from
selected extract

Identification of marker compound was
carried out qualitatively. The first method using TLC
co-chromatography to compare the Retardation
factor (Rf) values with various standard compounds.
The second method used was HPLC (LC-20AD) by
comparing with quercitrin as standard compound
selected based on the TLC co-chromatography. The
stationary phase in HPLC used LiChrospher® 100
RP-C18 5 um (length 100 mm, diameter 4 mm, 20 mm
in column [Merck]). The mobile phase used was 0.01%
H.,PO, (eluent A) dan methanol (eluent B). Eluent B,
2.5 min 40%, 2.51 to 7 min 60%, 7.01-12 min 70%, and
40% for linier gradient from 12 to 15 min. Flow rate used
1 ml/min, (CTO-20A pump, Shimadzu, Japan). Injection
volume 20 ul. Detector used 366 nm (Detector UV/Vis
SPD-20A, Shimadzu, Japan). The parameter used was

Open Access Maced J Med Sci. 2022 Jan 18; 10(A):158-163.
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retention time from standard compound (quercitrin) and
sample. Sample and quercitrin were diluted in methanol
with 50.000 ug/ml for DE, 10.000 ug/ml for DEA and
500 ug/ml for quercitrin.

Determination of marker content

Determination of marker content from selected
extract used the one-point method. Calculation the
content of marker was by comparing the area under
curve (AUC) of marker in extract and AUC of standard
compound.

Results and Discussion

Extraction of P. campechiana leaves

Extraction was carried out by Soxhlet with
different polarity solvents. The compound in the crude
drug will be derived based on polarity. The yield
obtained from DN, DEA and DEs of P. campechiana
leaves was showed in Table 1. The yield of the extracts
indicated amount of the secondary metabolite which
was extracted in each solvent with different polarity.
DE had the largest yield compared to DN and DEA.
This result showed that extraction of P. campechiana
leaves by Soxhlet with ethanol 96% could attract more
metabolite from P. campechiana leaves.

Table 1: The yield of Pouteria campechiana leaves extracts

Sample Yield of extract
(g extract/100 g dried leaves)
DN 7.24
DEA 5.25
DE 23.00

DN: n-hexane extract, DEA: Ethyl acetate extract, DE: Ethanol extract.

Determination of phytochemical content

Determination of phytochemical content was
conducted for TPC and TFC. This is based on phenolic
and flavonoid plays a role in tyrosinase inhibitory and
antioxidant activities.

TPC was calculated using gallic acid curve
with linier regression equation y = 0.0062x + 0.0592;
R? = 0.999 (Figure 1) and presented by g GAE/100 g
extract. It has no report regarding TPC and TFC in
P. campechiana leaves extract using the multilevel
extraction method by Soxhlet. DE had higher TPC
and significantly different compared to DN and DEA
(p <0.05). The TPC of ethanol leaves extract was higher
than DN and DEAs (Figure 3). Phenolic compound is a
group of secondary metabolites in plants. The phenolic
group included polyphenols. Polyphenols included
flavonoids, phenolic acids, stilbenoid and lignan [15].
The phenolic group which has more OH groups showed
high polarity and will be more effective if extracted with a

y = 0,0062x + 0,0592
R2 = 0,9988

Absorbance
o O

0 50 100 150 200 250 300
Concentration (ng/ml)

Figure 1: Calibration curve of gallic acid

polar solvent, such as ethanol. The fewer OH groups in
phenolic group will be extracted with semipolar solvents
such as ethyl acetate.

The TFC was determined based on the
quercetin standard curve [Figure 2], y = 0.0061x +
0.0796; R?=0.994 and exposed with g QE/100 g extract.
DEA showed higher TFC and significantly different
compared to DN and DE (p<0.05). It showed the DEA
had the highest TFC compared to DE and DNs. This
means, that ethyl acetate solvent was more effective
for extracting flavonoids from P. campechiana leaves.
Based on the structure, the flavonoid group can be
divided into flavones group such as apigenin, flavonols
group such as quercetin, quercitrin and myricitrin, flavan
group, flavanol and anthocyanidin group [16].

Tyrosinase inhibitory activity

The  tyrosinase inhibitory  activity  of
P. campechiana leaves extract was expressed in Table 2.
Determination of tyrosinase inhibitory activity using
modification method of Masuda [12]. Kojic acid was used
as tyrosinase inhibitor. Inhibitory of tyrosinase activity from
DE, DEA and DNs of P. campechiana leaves were the
first time reported. The result of the study showed that DE
had the highest tyrosinase inhibitory activity compared to
DEA and DN. The DN had lowest of tyrosinase inhibitory
activity which was 15.078 + 1.785 at 1000 ug/ml.
Therefore, DN was not continued to determine the IC_;
tyrosinase inhibitory value. The difference in tyrosinase
inhibitory activity in DE, DEA and DN extract could be due
to differences in phytochemical content that extracted in
each extract. Extraction methods with different solvent
polarity levels can extract different chemical constituents.
Differences in the chemical structure of each compound
will affect the strength of tyrosinase inhibitory and
antioxidant activites [17]. Phenols and flavonoids
can contribute to antioxidant and tyrosinase inhibitory
activity [18]. The number of hydroxy groups can increase
antioxidant activity and tyrosinase inhibitory activity [1].
According to the literature, Manilkara zapota belong to
Sapotaceae family gave tyrosinase inhibitory activity.
The chemical constituent of Manilkara zapota belonging
to the triterpenoids, sterols, flavonoids, and phenolic
groups presented tyrosinase inhibitory activity with
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Table 2: IC,, of DPPH and IC,, of Tyrosinase Pouteria
campechiana leaves extract

Table 3: Correlation of phytochemical content with tyrosinase
inhibitory and antioxidant activities

Extract IC,, DPPH (pg/ml) IC,, Tyrosinase (ug/ml)
DN 8.602 + 1.226 -

DEA 1.040 £ 0.101 828.537 +0.962

DE 0.968 + 0.008 176.553 £ 4.613
Ascorbic acid

0.570 + 0.002 -
Kojic acid - 10.513 £0.707
DN: n-hexane extract, DEA: Ethyl acetate extract, DE: Ethanol extract.

y =0,0061x+0,0796
R?=0,9943

Absorbance

0 T T T
0 50 100 150 200 250 300
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Figure 2: Calibration curve of quercetin
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Figure 3: Phytochemical content of Pouteria campechiana leaves
extract

monophenolase and diphenolase. Triterpenoids showed
strong inhibitory of tyrosinase activity with monophenolase
mechanism. Myricitrin which was a flavonoids glycoside
from Manilkara zapota leaves extract, showed weak of
tyrosinase inhibitory activity [19].

Antioxidant activity

Antioxidant activity of P. campechiana leaves
extract can be seen in Table 3 and Figure 4. The value
of antioxidant activity was presented in IC,, and AAl.
Ascorbic acid was used as standard. DPPH used as
free radical. According to Scherer and Godoy [14], if AAl
<0.5 was weak antioxidant, 0.5-1 medium antioxidant,
1-2 strong antioxidant and more than 2 classified as
very strong antioxidant. The highest AAIl value was

Pearson’s correlation coefficient (r)
TPC TFC

Activity parameter

AAI 0.981** -0.978™*
IC_ tyrosinase -1.00* 0.999**

TPC: Total phenolic content, TFC: Total flavonoid content, AAl: Antioxidant activity index.
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(=] W (=]
1 1 )

[Sv]
W
1
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o L mim
DN DEA DE Ascorbic
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Figure 4: AAl of Pouteria campechiana leaves extract

in DE, followed by DEA and finally by DN extract of
P. campechiana leaves. However, if classification based
on the AAl value, the DE, DEA and DN of P. campechiana
leaves were classified as very strong antioxidant. The AAI
of DE, DEA, and DN was lower than the AAI of ascorbic
acid. The phenolic group can contribute to antioxidant
activity [20]. The position of the OH group on flavonoids
can affect the antioxidant activity. The presence of OH
groups in ring B, at C-3 and ortho-hydroxy groups in
ring A and B can increase antioxidant activity. In addition
to the OH group, the presence of a double bond at the
C2-C3 position, and the presence of a carbonyl group at
C4 can also increase antioxidant activity [16].

Correlation of total phenolic and flavonoid
content with tyrosinase inhibitory and antioxidant
activities

TPC had a positive and significant correlation
with AAl DPPH. The TPC also gave negative and
significant correlation with IC, tyrosinase (Table 3). This
mean that when TPC increase, the AAlI DPPH increase
which showed high antioxidant activity. Increasing in
TPC will correlate with decreasing in IC, of tyrosinase,
which presented high tyrosinase inhibitory activity. This
correlation result was in line with the results of the study
which showed that ethanolic extract had the higher TPC
than the DEA and DNs.

Identification of marker compound

Marker compound was used to control the
consistency of crude drug, extract or product of the
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extract. The results of the identification of compounds
in the ethanol and DEAs by TLC co-chromatography
(Figure 5) showed that there were spots of DE and
DEA which had the same Rf value with quercitrin
(0.38). The retention time of one peak in DE and DEA
chromatograms coincided with the retention time on
the quercitrin. Based on the HPLC chromatogram,
quercitrin was dominant compound in DE and DEA.
Then quercitrin was stated as marker compound in P,
campechiana leaves extract. The HPLC chromatogram
of DE and DEA of P. campechiana leaves and quercitrin
standard was displayed in Figure 6. It confirmed the
identification of marker compound of DE and DEA by
TLC.

Figure 5: (a) TLC co-chromatography of DE and DEA with standard
compounds: a. kaempferol, b. quercetin, c. apigenin, d. gallic acid, e.
DEA, f. DE, g. chlorogenic acid, h. quercitrin, i. luteolin 7-O glycoside, j.
rutin, monitoring under UV light A 254 nm; (b) quercitrin structure
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Figure 6: (a) Chromatogram HPLC of quercitrin; (b) DE; (c) DEA;
(d) overlay quercitrin with DE; (e) overlay quercitrin with DEA

Time (min)

Marker compound content in
P. campechiana leaves extract

Determination of marker compound content
in DE and DEA were used one point method and the
result showed in Table 4. The content of quercitrin in
DEA was higher than in DE. Quercitrin is a compound
that belongs to the flavonoid glycoside group. The
benefit of quercitrin include being able to act as an

Table 4: Quercitrin content in ethanol and DEA of Pouteria
campechiana leaves

Sample Concentration Retention time (min)  AUC Querecitrin content
Quercitrin -~ 500 pg/ml 6.998 15032928

DE 50000 pg/ml 6.930 2295223 0.153%

DEA 10000 pg/ml 6.972 10639291  3.539%

AUC: Area under curve, DE: Ethanol extract, DEA: Ethyl acetate extract.

antioxidant, antibacterial [21] and can protect the skin
from exposure to UV B rays [22].

Conclusion

P. campechiana leaves extract had a potential
as an antioxidant and tyrosinase inhibitor. DE of
P. campechiana leaves had the highest potential for
tyrosinase inhibitory and antioxidant activities. The
highest TPC was in the DE and the highest TFC was
in the DEA of P. campechiana leaves. TPC have a
correlation with tyrosinase inhibitory and antioxidant
activities. Quercitrin was chosen as a marker compound
from P. campechiana leaves extract and the quercitrin
content in the DEA was higher than in DE. Subsequent
research will isolate compounds that can contribute to
tyrosinase inhibitory and antioxidant activities.
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