Jurnal Sains dan Kesehatan (J. Sains Kes.)

JURNAL SAINS & . . .
KESEHATAN Journal homepage: https://jsk.farmasi.unmul.ac.id

Study of Antioxidant Activity, Total Phenolic Content (TPC), and Total Flavonoid
Content (TFC) of Ethanolic Extract Mango Peel (Mangifera indica L.)

Dyan Wigatil”*, Dwi Koko Pratoko?

1Bachelor in Pharmacy Program, Faculty of Health Science, Universitas dr Soebandji, Jember, Indonesia
2Drug Utilisation and Discovery Research Group, Faculty of Pharmacy, Universitas Jember, Indonesia

*Corresponding author: dyanwigati@gmail.com

Abstract

Mango is one of the fruits rich in phenols and flavonoids, proven to have the ability to scavenge free
radicals. The level of compounds in the sample can influence antioxidant capacity, including the total
phenolic and flavonoid content. Peel of mango is a non-edible waste. This study aims to determine the
total phenolic and flavonoid content and antioxidant activity of mango peel variety arum Manis,
extracted by percolation using 70% ethanol. The total phenolic content was measured using
Folin-Ciocalteu method, and flavonoid content was measured using AlClz. The absorbances were
measured using UV-Vis spectrophotometry. The DPPH radical scavenging assay to assess antioxidant
activity. The result reveals that the mango peel's ethanol extract had a total phenolic content of
19.31+0.41 mgGAE/g extract, a total flavonoid content of 22.06+1.74 mgQE /g extract, and an ICso value
of 766.444 ppm. This research showed that mango peel's antioxidant activity is weak compared to
standard vitamin C (6.414 ppm). This is possibly due to the low level of metabolite content, including
complexities of the phenolic and flavonoid types in the extract.
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1 Introduction

The mango (Mangifera indica L.) is a well-
known tropical fruit in Indonesia. Several
mango varieties, such as golek, wirasangka,
arummanis, dodor, and others, have unique
characteristics and tastes [1], [2]. Mango is
usually consumed directly, either raw, ripe, or
processed, such as juice, salads, pudding, and
mango sauce. Mango seeds and peel are non-
edible waste and are thrown away.

Phytochemical compounds from each part
of the plant may differ depending on external
factors such as the variety and location of
growth [3]. The mango plant's bark, leaves,
roots, fruit, and flowers have been used in
traditional medicine to cure numerous diseases.
Mango bark and leaves are used for diarrhea,
stomach disorders, liver disorders, urinary tract
infections, diabetes, and coughs. Mango fruit
flesh and seeds are used for dysentery and
bleeding in the lungs and intestines [4].

The part of the mango fruit, especially the
peel, is a non-edible waste. A study by Thambi et
al. (2016) showed that the antioxidant effect of
acetone extract mango peel powder has a potent
free radical scavenging [5]. Aqyun et al. (2019)
reported that the variety of mango gedong gincu
has an antidiabetic activity [6]. The mango
stems are active as renoprotective [7], and the
mango peel is an antibacterial against MRSA
bacteria [8]. Other parts of mango, including the
leaves, stems, and fruits, also have the potential
for antioxidants. Several natural substances,
including polyphenols, phenolic acids, and
flavonoids, have been identified as effective free
radical scavengers [9], [10]. The flesh, peel, and
fruit of mangoes are rich in fiber, vitamins C and
A, amino acids, and polyphenols, including
mangiferin, quercetin, kaempferin[11]. Several
studies reported the value of TPF, TFC, or
antioxidant activity of mango peels. Toyibah and
Taswin [12], showed that the antioxidant
activity of mango peel var. arum manis
extracted by the infusa method has a higher ICs
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value than the maceration methods. Another
study by Noviyanty et al [13] determined the
total flavonoid content of the ethanolic extract
of mangga peel var. arum manis with the
maceration method showing levels of 3.27%.
Safitri et al [14] also reported that the difference
in mango varieties, such as arum manis and
manalagi, affected the total phenolic and total
flavonoid levels even though extracted with the
same method and solvent, which is maceration
with 70% ethanol. Research on mango peel
var.arum manis, extracted by percolation
method, concerning total phenolic content, total
flavonoids, and free radical scavenging activity
by DPPH method has never been reported. This
study aims to determine the antioxidant activity
of the ethanolic extract of mango peel
(Mangifera indica L. var. arum manis) using the
DPPH method and its Total Phenolic Content
(TPC), and Total Flavonoid Content (TFC) levels.
The extraction method is percolation with 70%
ethanol.

2 Methods

2.1 Materials

Dried mango peel, 70% ethanol, Quercetin
(Sigma-Aldrich), AlCl;, sodium acetate
anhydrous, gallic acid (Sigma-Aldrich), Folin
Ciocalteu reagent, Na,COs;, DPPH (Merck),
methanol, distilled water.

2.2 Instruments

Percolator, separating funnel, rotary
evaporator, measuring flask tube, test tube,
water bath, filler, cuvet, UV-Vis
spectrophotometer

2.3 Sample preparation

A dried mango peel powder (100 g) is put
into a beaker glass, 500 ml of 70% ethanol, and
rest for 3 hours. After soaking, the mixture was
put into the percolator and left for 24 hours. The
percolation substrate drips down and collects.
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At the top, it is maintained that there is always a
layer of solvent. The percolation process was
stopped when the extracted liquid was clear.
The extracted liquid was evaporated until form
a thick extract, and the yield was calculated [15].

2.4 Determination of Total Phenolic Content

Total Phenolic content was determined by
modifying the Folin-Ciocalteu method and using
gallic acid as the standard [16]. The sample
solution was made at 1,0 mg/mL with distilled
water as a solvent. 0.1 ml of the sample solution
was measured and put in a 10.0 ml measuring
flask, and 7.9 ml of distilled water and 0.5 ml of
Folin-ciaocalteu reagent, allowed to stand for 15
minutes, then 1.5 mL of Na;CO3 solution and
incubated for 30 minutes. The absorbance was
measured using a UV-Vis spectrophotometer at
760 nm. Gallic acid standards were prepared for
samples with 60 -140 ppm concentrations. The
total phenolic content in the ethanol extract was
calculated equivalently to the gallic acid/gram
sample (mg GAE/gram extract). This test was
three replicated.

2.5 Determination of Total Flavonoid Content

The colorimetric approach with modified
[14] determined the total flavonoid content. The
concentration of the sample solution was 10,0
mg/mL, and then pipetted 0.5 mL, 1.5 mL
methanol, 0.1 mL AlCl3 solution, sodium acetate
anhydrous 0.1 mL of 20%, and 2.8 mL of
distilled water added. The mixed solution is put
in a test tube and then homogenized. The
absorbance was measured using a UV-Vis
spectrophotometer at a wavelength of 415 nm
after 30 minutes of incubation. The
concentration series of quercetin as standard is
between 60-120 ppm. The total flavonoid
content of the extract was expressed as mg
quercetin equivalents (mg QE/gram of extract).
This assay was conducted in triplicate.

2.6  Determination of DPPH radical scavenging
activity

The antioxidant activity was determined
using DPPH methods with modification [17]. 4.0
mL of 0.07 mM DPPH in a test tube. In the test
tube, 200 uL of extract solution was added with
a concentration of 0.3 mg/mL, 0.4 pg/mL, 0.5
mg/mL, 0.6 mg/mL, and 0.7 mg/mL. The
mixture was homogenized and kept in a dark
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place for 30 minutes. The positive control was
vitamin C with a 2-10 ppm concentration. At a
wavelength of 517 nm, the absorbance of the
solution and blank was measured, and the
percentage of scavenging activity was estimated
using the following formula equation 1.

scavenging activity (%)

Blank absorbance — sample absorbance
= x 100%
Blank absorbance

(Equation 1)

Based on the percentage of scavenging
activity data, the regression equation was
determined from the concentration to the
percentage of scavenging activity, and then the
value of 50% inhibition (IC50) was calculated.
The 50% inhibition (ICso) describes the sample
concentration that can scavenge 50% of DPPH
free radicals.

3 Results and Discussions

The extraction method in this study was
percolation because the process is simple and
faster than maceration. Several studies reported
that percolation yield was higher than other
methods [18], [19]. Percolation is one of the cold
extraction methods that can prevent
degradation or damage to compounds. The
extraction process in this percolation method is
effective because the sample always flows with
fresh solvent. This percolation method is more
suitable for extracts containing thermolabile
phytochemical compounds or compounds that
are not heat stable [15]. The yield value
indicates the amount of extract produced in
units of a percent (%) by weight. The yield of
dried mango peel extract was 38.0%, obtained
from the extract weight of 38 g, and the simplisia
was 100 g. The characteristic of the extract is a
brown color and a distinctive odor. The higher
the yield value indicates, the more extract is
produced, and possibly more bioactive
compounds are extracted [20][21].

The solvent used for extraction in this
study is 70% ethanol. Similarly, research by [22]
reported that 70 % of ethanol showed a higher
phenolic content than 50% and 96% ethanol
[22]. It may be that the complex phenolic in the
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extract is more soluble in ethanol 70 % than
others. In order to increase the solubility of
phenol, the polarity of the solvent is crucial.
Ethanol is an organic solvent suitable for
extracting many secondary metabolites from
plants; it is also cheap and low toxicity [23],
[24].

The extracts were measured for total
phenolic and flavonoid content and the radical
scavenging activity using DPPH. The results of
TPC, TFC, and antioxidant activity of mango peel
ethanolic extract are presented in Table 1.

Table 1. Total phenolic content, total flavonoids of
ethanolic extract of mango peel (Mangifera indica L. var
Arum Manis).

Samples TPC TFC
(mgGAE / g extract) (mgQE / g extract)
Replication 1 19.78 23.28
Replication 2 19.11 22.83
Replication 3 19.04 20.07
19.31+0.41 22.06+1.74

The linear equation of gallic acid as a
standard curve of TPC is y= 0,00402 x + 0.0095.
The total phenolic content of mango peel
extract, as shown in Table 1, was 19.31
mgGAE/g. Similar research conducted by [25]
revealed that the total phenol content in
mangoes of several varietals in India ranged
from 48.9 to 63.0 mgGAE/g extract. Compared
to Umamahesh's research, the total phenolic
content in this study was lower; differences can
influence this in varieties and growth places,
which affect both the types and levels of
secondary metabolites. According to [26], the
total phenolic content of mango peel in nine
varieties ranged from 462.2 - 4071 mgGAE/100
g fresh weight, which is quite high [26]. Phenolic
compounds reported in mango peel include
mangiferin, iso mangiferin gallate, mangiferin
gallate, caffeic acid, ferulic acid, and gallic acid
[27].

The total flavonoid content of mango peel
extract was 22.06 mgQE/g. It is calculated
based on the linear regression of the standard
curve,y = 0.0031 x - 0.0157. In addition to the
total phenolic value, the TFC value is influenced
by several things, such as mango varieties,
solvents used, and the selection of extraction
methods. Therefore, the results of the TFC
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analysis may differ. Research by Safitri et al,,
2023 [14] reported that the TFC from mango
extract variety Arum Manis is 4,4071 mgQE/g
lower than Manalagi 7,6601 mgQE/g. Their
extraction method was maceration. Based on
our results, the TFC values of mango extracts
extracted by percolation showed higher values
even in the same mango variety. It concluded
that extraction methods affect the flavonoid
content of the extract [28].

Flavonoid is one of the secondary
metabolites that contribute as antioxidants. The
flavonoid comprises 15 carbon atom skeletons
and a C6-C3-C6 ring (A, B, and C) [29]. The
hydroxyl group at C-3'-C-4' with the ortho
position affects the antioxidant ability of the
flavonoids [30], [31]. This research uses
quercetin as a standard because it is widely
contained in mango peel and seeds. Some
flavonoid compounds in mango peel include
quercetin, quercetin 3-arabinoside, quercetin 3-
rhamnoside, rhamnetin-3-0-galactoside and
kaempferol [32], [33].

The antioxidant activity of an extract can
be measured using the DPPH radical scavenging
method. This approach is easy, simple, quick,
sensitive, and less samples. The percentage of
inhibition expresses the radical scavenging
activity. The ICso value was calculated based on
the linear regression equation obtained by
plotting the concentration of samples with the
inhibition percentage, as presented in Figure 1
below. The ICso represents the sample
concentration required to inhibit 50% of DPPH
free radicals. The smaller the ICso value, the
higher the ability to scavenge free radicals.

70
g
S 60 A
5 g
= o °
£ 50 -
5 y = 0.0568x + 6.466
:‘é, R?=0.9772
€ 40 A
S
&

30 T T T T

600 700 800 900 1000 1100

Concentration (ppm)

Figure 1. Graph of the relation between percentage
inhibition and concentration
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Based on Figure 1, the linear equation
obtained is y = 0.0568 x + 6.466, and it can be
concluded that as the concentration of the
sample increases, the percentage of inhibition
increases. According to the calculation of
the ICsg, the value of the arummanis mango peel
extract is 766.444 ppm. The ICso of Vitamin C is
6.414 ppm, calculated by regression linear
y=7.8078x-0.0859. The criteria for antioxidants
are: ICso values <50 ppm are very strong, and
50-100 is a strong category. 100-150 is
moderate, and if >150 ppm, it is weak [34]. Our
results indicate that the antioxidant activity of
arum manis mango peel is categorized as weak.
It could be because the phenolic or flavonoid
levels in the extract are low, affecting
antioxidant activities. Another factor that may
cause a weak antioxidant capacity is that
flavonoids are in a state of binding to glycoside
groups, where the glycosides reduce their
activity [35].

The strength of the antioxidant activity of a
sample can be associated with the presence of
secondary metabolites extracted during the
extraction process. Phenolics or flavonoids are
secondary metabolites that are widely present
in plants and are known to play a role in
antioxidant activity. Phenolic compounds are
reported to have antioxidant activity due to
their oxidation-reducing properties.
Furthermore, flavonoids can counteract free
radicals by providing hydrogen atoms to free
radicals [36]. There is a correlation between
both groups of compounds and antioxidant
activities, but the scavenging effect of the extract
is not restricted to phenolics and flavonoids
only. This activity may also derive from other
secondary metabolites in the extract, such as
essential oils, carotenoids, vitamins, or tannins
[37]-[39].

Indeed, many plants have varying
antioxidant capacities, and it is unclear which
component is most responsible. However, many
factors affect the results, including differences
in the variety of samples, the extraction method
and the levels of metabolites in the samples.
Generally, the antioxidant activity increases
with the amount of the compounds contained in
the sample, but various methods of antioxidant
activity analysis also showed different results.
Rohmah [40] reported that the antioxidant
activity of Zingiber zerumbet (L.) Roscoeex was
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determined using DPPH, FIC, FRAP, and ABTS
methods, resulting in different ICso values.

4 Conclusions

The results of this study suggest that the
ethanol extract of mango peel (Mangifera indica
L. var Arum manis) contains a total phenolic
content 19.31+0.41 mgGAE/g extracts, total
flavonoid content 22.06+1.74 mgQE/g extracts,
and an [Cso value is 766.444 ppm.

5 Declarations

5.1 Acknowledgment

We acknowlegements to Universitas dr
Soebandi for supporting this research.

5.2 Funding

This research was not supported by any
funding sources.

5.3 Authors Contributions

The names of the authors listed in this
journal contributed to this research.

5.4 Conflict of Interest

The authors declare no conflict of interest

6 References

[1] A. Asfiani, S. Samudji, and I. S. Madauna, 2019.
“Karakteristik Mangga ( Mangifera indica L .)
Lokal Berdasarkan Ciri Morfologi Dan
Anatomi,” AGROTEKBIS ]. Ilmu Pertan., vol. 7,
no. 5, pp. 609-619

[2] P. S, M. Abdullah, E. S. Rahayu, and A.
Retnoningsih, 2021. “Variasi Karakter
Agronomi Mangga Wirasangka Di Kabupaten
Tegal,” in Prosiding Semnas Biologi ke-9 Tahun
2021 FMIPA Universitas Negeri Semarang, pp.
24-28.

[3] V.R.Lebaka,Y.].Wee, W.Ye, and M. Korivi, 2021
“Nutritional = composition and bioactive
compounds in three different parts of mango
fruit,” Int. J. Environ. Res. Public Health, vol. 18,
no. 2, pp. 1-20

[4] G.Masud Parvez and C. G. Masud Parvez, 2016.
“Pharmacological  Activities of  Mango
(Mangifera Indica): A Review,” J. Pharmacogn.
Phytochem. JPP, vol. 1, no. 53, pp. 1-7

[5] P. A. Thambi, S. John, Esther Lydia, Priya lyer,
and Sarah Jane Monica, 2016. “Antimicrobial
efficacy of mango peel powder and formulation
of recipes using mango peel powder (Mangifera

146



Study of Antioxidant Activity, Total Phenolic Content (TPC), and Total Flavonoid Content (TFC) of Ethanolic Extract Mango Peel

(Mangifera indica L.)

indica L.),” Int. . Home Sci. IJHS, vol. 2, no. 2, pp.
155-161

[6] Q.Aqyun, A. F. M. Z. Zein, and V. Meidianawaty,
2019. “The comparison on antihyperglycemic
activity between gedong gincu mango leaf
(Mangifera indica var. gedong gincu) and
metformin in streptozotocin-induced diabetic
rats,” J. Phys. Conf. Ser., vol. 1146, no. 1, p. 1146

[7] O.Awodele, A. A. Adeneye, S. A. Aiyeola, and A.
S.Benebo, 2015 “Modulatory effect of Mangifera
indica against carbon tetrachloride induced
kidney damage in rats,” Interdiscip. Toxicol., vol.
8, no. 4, pp. 175-183

[8] B. Sulistyo, H. Chairunnisa, and E. Wulandari,
2018. “Pengaruh Penggunaan Kombinasi Enzim
Papain Dan Jus Lemon Sebagai Koagulan
Terhadap Kadar Air, Berat Rendemen, Dan Nilai
Kesukaan Fresh Cheese,” J. lImu Ternak Univ.
Padjadjaran, vol. 18, no. 1, p. 9

[9] G. A. Ojeda, M. M. Vallejos, S. C. Sgroppo, C.
Sanchez-Moreno, and B. De Ancos, 2023.
“Enhanced extraction of phenolic compounds
from mango by-products using deep eutectic
solvents,” Heliyon .e-16192

[10] S. Ranasinghe and C. Rajapakse, 2022 “A
Comparative  Study on  Phytochemical
Screening, Antioxidant Activity and
Photoprotective Property of Ethanolic Extracts
of Peel and Pulp of Mango (Mangifera indica L.
cv. TomE]C),”

[11] E. T. M. Ocampo, Libron, M. L. D. Guevarra, and
Mateo, 2020 “Phytochemical screening,
phenolic acid profiling and antioxidant activity
analysis of peels from selected mango
(Mangifera spp.) genotypes in the Philippines,”
J. homepage, vol. 4, no. 4, pp. 1116-1124

[12] U. Toyibah and M. Taswin, 2020. “Aktivitas
Antioksidan Kulit Buah Mangga Arumanis
(Mangifera indica L. var. arumanis) Dengan
Metode Dpph,” Jurnal Kesehat. Pharmasi, vol. 2,
no. 1

[13] Y. Noviyanty, W. Ardelia, S. Al Fatah, 2022.
“Penetapan Kadar Senyawa Flavonoid Total
Dari Ekstrak Etanol Kulit Buah Mangga Arum
Manis (Mangifera Indica L. Var. Arum Manis)
Dengan Metode Spektrofotometri Uv-Vis,” J.
Sains Kesehat., vol. 29, no. 1, pp. 1-8

[14] E. L. Safitri, S. Anggraen, A. N. Utomo, and D. N.
Hidayati, 2023. “Perbandingan Kadar Flavonoid
Dan Fenolik Ekstrak Etanol Kulit Dan Biji
Mangga (Mangifera Indica L.) Varietas
Arummanis Dan Manalagi,” EDFARM ]. Farm.
dan Kesehat., vol. 12, no. 1, pp. 19-29

[15] D. Wigati and R. R. Rahardian, 2018. “Penetapan
Standarisasi Non Spesifik Ekstrak Etanol Hasil
Perkolasi Umbi Bawang Dayak (Eleutherine

Jurnal Sains dan Kesehatan (J. Sains Kes.) 2024. Vol 6. No 1.
p-ISSN: 2303-0267, e-ISSN: 2407-6082

palmifolia (L.)Merr),” JIFFK J. [Imu Farm. dan
Farm. Klin., vol. 15, no. 2, p. 36

[16] Y. Purwaningsih, D. Wigati, and I. Erwin, 2018
“Kandungan Total Fenolik Dan Aktivitas
Antioksidan Ekstrak Etanol Kulit Labu Kuning
(Cucurbita moschata),” CENDEKIA EKSAKTA,
vol. 3, no. 2

[17] W. Anggitasari, L. Setyaningrum, M. R. Usman, D.
Wigati, W. Anggitasari, 2023, “Antioxidant
Activity of Red Dragon Fruit Teabag
(Hylocereus polyrhizus) Peels with the Addition
of Ginger (Zingiber officinale var. amarum) and
Cinnamon,” EKSAKTA Berk. IIlm. Bid. MIPA, vol.
24,pp.112-121

[18] L. Safitri, M. C. Nuria, and A. D. Puspitasari, 2018.
“Perbandingan Kadar Flavonoid Dan Fenolik
Total Ekstrak Metanol Daun Beluntas (Pluchea
indica L.) Pada Berbagai Metode Ekstraksi,” J.
Inov. Tek. Kim., vol. 3, no. 1, pp. 31-36

[19] K. Anwar, A. Lutpi, A. Melinda, and S. Hadi, 2022.
“Extraction methods effect on antioxidant
activity of ethanol extract of ‘pasak bumi’ (
Eurycoma longifolia Jack.) root,” IOP Conf. Ser.
Earth Environ. Sci., vol. 976, no. 1

[20] Y. N. Yanty and H. Yansori, “Ekstrak Etanol Kulit
Buah Mangga (Mangifera indica L) Sebagai
Formulasi Masker Gel, 2018.” Sci. J. Farm. dan
Kesehat., vol. 8, no. 2, p. 162,

[21] Y. Noviyanty, H. Hepiyansori, and T. D. Insani,
2021 “Uji Aktivitas Senyawa Flavonoid Dari
Ekstrak Etanol Kulit Buah Mangga (Mangifera
indica L.) Terhadap Bakteri Staphylococcus
Aureus,” Ocean. Biomed. ., vol. 4, no. 1, pp. 38-
52

[22] M. R. R. Rahardhian, B. T. Murti, D. Wigati, R.
Suharsanti, and C. N. Putri,2019. “Solvent
concentration effect on total flavonoid and total
phenolic contents of Averrhoa bilimbi leaf
extract,” Pharmaciana, vol. 9, no. 1, p. 137

[23] N. L. Rahmah, S. M. M. Kamal, A. Sulaiman, F. S.
Taip, and S. 1. Siajam, 2023. “Optimization Of
Phenolic Compounds And Antioxidant
Extraction From Piper Betle Linn. Leaves Using
Pressurized Hot Water,” J. Appl. Sci. Eng., vol. 26,
no. 2, pp- 175-184

[24] W. Cai, H. Wang, Q. G. Yang, T. Liu, and Y. Wang,
2022. “Extracting phenolic compounds from
aqueous solutions by cyclohexanone, a highly
efficient extractant,” J. Ind. Eng. Chem., vol. 116,
pp. 393-399

[25] K. Umamahesh, S. N. Sivudu, O. Vijaya, and S.
Reddy, 2016. “Evaluation of antioxidant activity
, total phenolics and total flavonoids in peels of
five cultivars of mango ( Mangifera indica )
fruit,” J. Med. Plants, vol. 4, no. 2, pp. 200-203

[26] A. M. Abbasi et al, 2015 “Comparative
assessment of phenolic content and in vitro

147



Study of Antioxidant Activity, Total Phenolic Content (TPC), and Total Flavonoid Content (TFC) of Ethanolic Extract Mango Peel

(Mangifera indica L.)

antioxidant capacity in the pulp and peel of
mango cultivars,” Int. J. Mol. Sci., vol. 16, no. 6,
pp. 13507-13527

[27] A. S. B. de Sousa et al, 2021 “Phenolic
compounds and antioxidant activity as
discriminating markers and adding value of
mango varieties,” Sci. Hortic. (Amsterdam)., vol.
287,n0.110259

[28] D. L. Zafra Ciprian et al,,2023. “Ataulfo Mango
(Mangifera indica L.) Peel Extract as a Potential
Natural Antioxidant in Ground Beef,” Process.
2023, Vol. 11, Page 1772,vol. 11, no. 6, p. 1772

[29] N. Y. Park, S. D. Cho, M. S. Chang, and G. H.
Kim,2022. “Optimization of the ultrasound-
assisted extraction of flavonoids and the
antioxidant activity of Ruby S apple peel using
the response surface method,” Food Sci.
Biotechnol., vol. 31, no. 13, pp. 1667-1678

[30] D.Rizaldy et al, 2023. “Lemon (Citrus limon L.):
Antioxidative  Activity and Its Marker
Compound,” Biointerface Res. Appl. Chem., vol.
13,n0.1,p.21

[31] N. Nuri, E. Puspitasari, M. A. Hidayat, I. Y.
Ningsih, B. Triatmoko, and D. Dianasari, 2020.
“Pengaruh Metode Ekstraksi terhadap Kadar
Fenol dan Flavonoid Total, Aktivitas
Antioksidan serta Antilipase Daun Jati Belanda
(Guazuma ulmifolia),” J. Sains Farm. Klin., vol. 7,
no. 2, p. 143.

[32] M. K. Ediriweera, K. H. Tennekoon, and S. R.
Samarakoon, 2017. “A Review on
Ethnopharmacological Applications,
Pharmacological Activities, and Bioactive
Compounds of Mangifera indica (Mango),”
Evidence-based Complement. Altern. Med., vol.
2017, pp- 1-24

[33] S. M. Rocha Ribeiro, . H. De Queiroz, M. E. Lopes
Ribeiro De Queiroz, F. M. Campos, and H. M.
Pinheiro Sant’Ana, 2007 “Antioxidant in mango
(Mangifera indica L.) pulp,” Plant Foods Hum.
Nutr.,vol. 62, no. 1, pp. 13-17

Jurnal Sains dan Kesehatan (J. Sains Kes.) 2024. Vol 6. No 1.
p-ISSN: 2303-0267, e-ISSN: 2407-6082

[34] A.Indrawati, S. Baharuddin, and H. Kahar, 2022.
“Uji Aktivitas Antioksidan Ekstrak Batang
Tanaman Ungu (Graptophylum pictum (L.)
Griff) Kabupaten Takalar Menggunakan
Pereaksi DPPH Secara Spektrofotometri
Visibel,” LUMBUNG Farm.; J. [Imu Kefarmasian,
vol. 3,no. 1

[35] B. Arifin and S. Ibrahim, 2018. “Structure,
Bioactivity And Antioxidan Of Flavonoid,” J.
Zarah, vol. 6, no. 1, pp. 21-29.

[36] C. Irawan et al,2022. “Antioxidant Activity of
DPPH, CUPRAC, and FRAP Methods, as well as
Activity of Alpha-Glucosidase Inhibiting
Enzymes from Tinospora crispa (L.) Stem
Ultrasonic Extract,” Pharmacogn]., vol. 14, no. 5,
pp. 511-520

[37] A.Rohman, S. Riyanto, N. Yuniarti, W. R. Saputra,
R. Utami, and W. Mulatsih, 2010. “Antioxidant
activity, total phenolic, and total flavaonoid of
extracts and fractions of red fruit (Pandanus
conoideus Lam),” Int. Food Res. J.,vol. 17, pp.97-
106

[38] S. Nur, F. ]. Sami, W. R, A. Awaluddin, M. 1. Ayu,
and Afsari, 2019. “Korelasi Antara Kadar Total
Flavonoid dan Fenolik dari Ekstrak dan Fraksi
Daun Jati Putih (Gmelina arborea Roxb.)
Terhadap Aktivitas Antioksidan,” . Farm. Galen.
(Galenika J. Pharmacy), vol. 5, no. 1, pp. 33-42

[39] I. B. Januarti, H. Taufiq, and S. Sulistyaningsih,
2020. “The Correlation Of Total Flavonoid And
Total Phenolic With Antioxidant Activity Of
Single Bulb Garlic (Allium Sativum) From
TAWANGMANGU AND MAGETAN,” J. Pharm. Sci.
Community, vol. 16, no. 2, pp. 96-103, Feb.

[40] J. Rohmah, 2022. “Antioxidant Activities Using
DPPH, FIC, FRAP, AND ABTS Methods From
Ethanolic Extract Of Lempuyang Gajah Rhizome
(Zingiber zerumbet (L.) Roscoeex Sm.),” J. Kim.
Ris., vol. 7, no. 2.

148



	Study of Antioxidant Activity, Total Phenolic Content (TPC), and Total Flavonoid Content (TFC) of Ethanolic Extract Mango Peel (Mangifera indica L.)
	Dyan Wigati1,*, Dwi Koko Pratoko2

	Abstract
	Keywords: mango peel, total phenolic content, total flavonoid content, antioxidant activity, percolation

	How to Cite:
	1 Introduction
	2 Methods
	2.1 Materials
	2.2 Instruments
	2.3 Sample preparation
	2.4 Determination of Total Phenolic Content
	2.5 Determination of Total Flavonoid Content
	2.6 Determination of DPPH radical scavenging activity

	3 Results and Discussions
	4 Conclusions
	5 Declarations
	5.1 Acknowledgment
	5.2 Funding
	5.3 Authors Contributions
	5.4 Conflict of Interest

	6 References

