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INTRODUCTION
Medicinal plants have herbal properties and do 
not cause excess side effects. In general, people 
process medicinal plants by boiling or brewing 
them with water.1 One type of medicinal plant, 
namely avocado, is known to have various benefits 
in its fruit,2 leaves,3 skin,4 and seed.5 Avocado seeds 
(Persea americana Mill.) have an anti-diabetic 
effect and were historically utilized as traditional 
medicine by the local people by drying, grinding, 
then brewing.6 An example of P. americana seeds 
utilization as traditional medicine is shown in the 
form of tea bags, which are proven to lower blood 
sugar levels in rats.7 Another benefit of P. americana 
seeds is as a remedy for constipation, inflammation, 
and boost the immune system.8 

P. americana seeds are also proven for its antibacterial 
effect against Pseudomonas spp., Staphylococcus 
aureus, Bacillus cereus, Listeria monocytogenes, 
and Escherichia coli.9,10 Moreover, P. americana 
seeds also acts as analgesic, anti-inflammatory, 
antiviral,11 antiulcer,12 antiproliferation, free radical-
scavenging agents.5 In addition, P. americana seeds 
also promote amylase enzyme inhibitory effects, 
therapy for type 2 diabetes mellitus,13 inhibition 
of human lung (A549), stomach (BGC823), breast 
(MCF-7), hepatocellular (HepG2), and colon 
(HCT116) cancer cell line proliferation.5,14

All of those stated above are due to the rich 
phytochemical compounds of P. americana seeds, 
such as flavonoids, phenolics, carotenoids,15 sterols, 
triterpenes, phenolic acids, catechins, linolenic 
acid, oleic acid, p-coumaric acid, kaempferol, 
apigenin, vitexin,13 and triterpenoids.14 

Flavonoids and phenolics are compounds that 
play an important role in the body's metabolism, 

functioning as antioxidants that can form bonds with 
free radicals. The presence of free radicals in the body 
can disrupt metabolism and damage cells that trigger 
diseases. Prevention can be achieved by consuming 
foods rich in antioxidants, which can bind to free 
radicals. Based on the benefits and compounds 
contained in P. americana seeds, this research 
examines the potential antioxidant activity, total 
phenolics, and total flavonoids of the 70% ethanol 
extract of P. americana seeds using maceration and 
reflux extraction methods.

MATERIALS AND METHODS

Materials 

Spectrophotometer (Thermo Scientific), oven 
(Memmert), rotary evaporator (Heidolph), soxhlet 
(Iwaki), desiccator (Iwaki), vortex (Heidoplh), 
analytical balance (Ohaus), Hot plate (Thermo 
Scientific), Micropipette (Socorex). Ethanol 70% 
(Smart Lab), ethanol 96% (Merck), aluminum 
chloride (Merck), quercetin (Merck), gallic acid 
(Merck), Folin-Ciocalteu reagent (Merck), ascorbic 
acid (Merck), sodium acetate (Merck), DPPH radical 
(Merck), sodium bicarbonate (Merck).

Plant determination
P. americana seeds were determined to derive 
from the Persea americana Mill (No. B-785/V/
DI.05.07/3/2022) plant species at the Badan Riset 
Dan Inovasi Nasional (BRIN) Cibinong, Indonesia.

Extraction
The 70% ethanol extract from P. americana seeds 
was prepared using two methods, maceration 
(cold methods),8 dan reflux (hot methods).16 The 
maceration method is made by weighing 100 g of 
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herb powder, putting it in a container, and soaking it in 1 L of 70% 
ethanol solvent, every 24 hours a new solvent is replaced three times 
and followed by evaporation. The reflux method was made by weighing 
50 grams of herb powder into a container and heating it in a boiling 
flask using 0.3 L of 70% ethanol, every 3 hours a new solvent was 
replaced five times, then evaporated in a rotary evaporator and dried in 
an oven at temperature 40°C.

Phytochemical screening 
Phytochemical screening of P. americana seed extract was carried 
out using a screening method, namely the identification of bioactive 
compounds through color testing reactions using certain reagents.17,18 
This method aims to determine the presence of flavonoids, saponins, 
phenols, tannins, alkaloids, steroids, triterpenoids, and quinones in P. 
americana seed herb and extract.

Total phenolic 
The total phenolic content of P. americana seeds was analyzed by the 
colorimetric method and measured using a spectrophotometer.19 
Preparation of a standard solution by weighing 5 mg of gallic acid 
dissolved in 50 mL of 96% ethanol to obtain a concentration of 100 
ppm gallic acid. Gallic acid standard curves were obtained by making 
concentration series of 20, 40, 60, 80, and 100 µg/mL. Total phenolics of 
P. americana seed extract were determined using maceration and reflux 
methods, with 50 mg of extract dissolved in 50 mL of 96% ethanol to 
obtain a concentration of 1000 ppm.

Absorbance was measured using a spectrophotometer at a wavelength 
of 765 nm by measuring 0.1 mL of each series of gallic acid and extract 
concentrations, then adding 0.5 mL of Folin-Ciocalteu reagent and 0.4 
mL of 7.5% sodium carbonate. with as many replications as three times 
and incubated at room temperature for 30 minutes. The total phenolic 
content is expressed as mg gallic acid equivalent per gram of extract 
weight.20

Total flavonoid 

The total flavonoid content of P. americana seeds was analyzed by 
the colorimetric aluminum chloride method and measured using 
spectrophotometer.21 Preparation of a standard solution by weighing 
5 mg of quercetin dissolved in 50 mL of 96% ethanol to obtain a 
concentration of 100 ppm gallic acid. The quercetin standard curve was 
obtained by making a concentration series of 20, 40, 60, 80, and 100 
µg/mL. Analysis of the total flavonoids of P. americana seed extract by 
maceration and reflux methods was obtained by dissolving 50 mg of 
the extracts in 50 mL of 96% ethanol to obtain a concentration of 1000 
ppm extract solution.

Absorbance was measured using a spectrophotometer at a wavelength 
of 415 nm by measuring 0.33 mL of each series of quercetin and extract 
concentrations and then adding 0.33 mL of 10% AlCl3 and 0.33 mL 
of 1 M sodium acetate with three replications and incubated at room 
temperature for 30 minutes. The total flavonoid content is expressed as 
mg quercetin equivalent per gram of extract.22

Antioxidant activity 
Antioxidant activity determined by DPPH assay of P. americana seeds 
maceration and reflux method refers to the procedure23 with some 
modifications.24 Preparation of a standard solution by weighing 5 mg of 
vitamin C dissolved in 50 mL of 96% ethanol to obtain a concentration 
of 100 ppm. Formulation of standard vitamin C curves with series 
concentrations of 2, 4, 6, 8, 10 µg/mL. Maceration and reflux method 
P. americana seed extract 12.5 mg dissolved in 50 mL 96% ethanol to 
obtain a concentration of 250 ppm each extract and diluted into a series 
of concentrations of 5, 10, 25, 50, 125 µg/mL. 

Absorbance was measured using a spectrophotometer at a wavelength of 
517 nm by measuring 0.25 mL of each concentration and extract series 
and then adding 0.75 mL of DPPH 60 ppm by replication three times 
and incubated at room temperature for 1 hour. Sample concentration 
and inhibition percent obtained were substituted on the x and y axes in 
the regression equation liner to determine the IC50 value.25 

A0: Absorbance blank 

A: Absorbance sample 

RESULTS AND DISCUSSION

Extraction
P. americana seed powder was extracted using maceration and reflux 
methods. The 70% ethanol extract of P. americana seeds using the 
maceration method (ME) obtained yields of 43.07% and the 70% 
ethanol extract of P. americana seeds using the reflux method (RE) 
obtained yields of 39,58%, the data presented in Table 1.

Phytochemical screening
The results of the phytochemical tests in Table 2 show that the herb 
and P. americana seed extract using maceration and reflux extraction 
contain flavonoids, saponins, phenols, tannins, alkaloids, and 
quinones. Based on the results of phytochemical testing, it is known 
that the maceration and reflux methods can extract the content of 
phytochemical compounds that have antioxidant activity.26

Total phenolic
Total phenolic of P. americana seeds used the Folin-Ciocalteu reagent 
and was analyzed with a spectrophotometer. Phenolics are a group of 
compounds that have an aromatic ring and contain one or two hydroxyl 
groups.27 Commonly found phenolic compounds are resveratrol, 
piceid, tyrosol, hydroxytyrosol, and gallic acid. The compound used 
as a comparison in this analysis is gallic acid (3,4,5-trihydroxybenzoic 
acid) which is a stable and simple phenolic compound derived from 
hydroxybenzoic acid.28

The results of measuring the absorbance of gallic acid standard 
solutions with concentration series of 20, 40, 60, 80, and 100 µg/mL 

Part of Plant Weight of 
Herb (g)

Weight of 
Extract (g) Extract Yield (%)

P. americana Seeds
Maseration 100 43.07 43.07
Reflux 50 19,79 39.58

Table 1: The results of herb extraction from P. americana seeds with 70% 
ethanol extract.

Phytochemical Compounds ME RE HP

Flavonoids + + +
Saponins + + +
Phenol + + +
Tannins + + +
Alkaloids + + +
Steroids - - -
Triterpenoids - - -
Quinone + + +

Table 2: Phytochemical screening of 70% ethanol extract of P. americana 
seeds. 

70% ethanol extract maceration method (ME), 70% ethanol extract reflux 
method (RE), Herb Powder (HP)
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were obtained in the form of a calibration curve with a linear regression 
equation, y = 0.0058x + 0.0039 with a value of R2 = 0.9989 (Figure 1).

Total phenolic content of the extract was obtained by entering the 
absorbance value as y in the linear regression equation of the Gallic 
Acid Equivalent (GAE) calibration curve. The total phenolic levels 
contained in the extract samples in Table 2 are ME 276.96 ± 5.61 and 
RE 294.96 ± 11.55. These data show that every gram of avocado seed 
maceration extract 50 mL with concentration 1000 ppm contains 
276.96 mg of gallic acid and every gram of avocado seed reflux extract 
contains 294.96 mg of gallic acid.

Total flavonoid 
Total flavonoid content in P. americana seed extract was analyzed using 
a spectrophotometer with the complex reaction formation method. The 
reaction between aluminum chloride and the keto group on the C4 
atom and the hydroxy group on the C3 or C5 atom in the flavones or 
flavonols (quercetin) will produce a complex.21

The results of standard quercetin absorbance measurements with 
concentration series of 20, 40, 60, 80, and 100 µg/mL were obtained 
in the form of linear regression, namely y = 0.0018x + 0.0097 with a 
value of R2 = 0.9945 (Figure 2). Total flavonoid content in the extract 
was obtained from the absorbance value as y in the linear regression 
equation of the quercetin equivalent (QE) calibration curve. The total 
flavonoid levels contained in the extract samples in Table 4 are ME 1.73 
± 0,00 and RE 12.70 ± 1.28. These data show that every gram of avocado 
seed maceration extract 50 mL with concentration 1000 ppm contains 
1.73 mg of quercetin, and every gram of avocado seed reflux extract 
contains 12.70 mg of quercetin.

Antioxidant activity 
Antioxidant activity of plant extracts or natural materials can be 
analyzed using the DPPH method. Qualitative antioxidant activity can 
be observed by reducing the intensity of the purple DPPH light color 
and is equivalent to reducing the concentration of DPPH. The reaction 
of DPPH molecules with hydrogen atoms released by molecules in the 
extract compounds will form diphenyl picryl hydrazine compounds 
with a reduction of purple to yellow, which is known as the damping 
reaction.29

The antioxidant activity results of the 70% ethanol extract of P. americana 
seeds were presented in Table 5 as a percentage of free radical inhibition 
of DPPH and compared to the antioxidant activity of vitamin C. The 
antioxidant activity of an extract (Figure 3 and 4) and vitamin C (Figure 
5) can be determined using the IC50 parameter, namely the ability of 
the substrate or sample extract at a certain concentration to absorb free 
radical activity (DPPH) by 50%. 

y = 0.0058x + 0.0039
R² = 0.9989
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Figure 1: Gallic acid linear regression 
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Figure 2: Quercetin linear regression 
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Figure 3: Antioxidant activity of 70% ethanol maseration extract (ME) on DPPH
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Figure 4: Antioxidant activity of 70% ethanol reflux extract (RE) on DPPH
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Figure 5: Antioxidant activity of vitamin C on DPPH
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The percentage inhibition value of 70% ethanol extract by maceration 
and reflux and vitamin C in the concentration series is used as a reference 
in calculating the IC50 of the extracts. High antioxidant activity is 
inversely proportional to the IC50 value of the extracts, meaning that the 
smaller the IC50 value, the extracts have high antioxidant activity. Test 
results on vitamin C had an IC50 of 12.88 μg/mL, 70% ethanol extract of 
P. americana seeds from the maceration method (ME) of 77.29 μg/mL, 
and 70% ethanol extract of P. americana seeds from the reflux method 
(RE) of 98.62µg/mL. 

According to Molyneux (2004),30 the level of antioxidant strength is 
divided into four levels, namely very strong (IC50 <50 μg/mL), strong 
(IC50: 50–100 μg/mL), moderate (IC50:101–150 μg/mL), and weak 
(IC50 > 150 μg/mL). Based on these categories, ME and RE have strong 
antioxidant activity.

These results reinforce the results of previous studies, which stated 
that P. americana seed extract has antioxidant activity.31,32 The content 

of secondary metabolites in complex extracts and various reactive 
oxygen species compounds, so several methods can be used to assess 
antioxidant activity in plant extracts. This study used the DPPH method 
to investigate and compare the antioxidant activity of P. americana seed 
extracts. 

The antioxidant activity of plant extracts is generally associated with the 
presence of antioxidants such as phenolic compounds33 and flavonoid 
compounds.34 The results showed that 96% ethanol was extracted from 
the seeds of P. americana obtained from the maceration and reflux 
extraction methods contain flavonoids and phenolic compounds which 
have varying abilities to scavenge DPPH free radicals.

Polyphenols are structured from one or more aromatic benzene 
rings linked by mono- or poly-hydroxyl groups. Furthermore, these 
polyphenols have the potential to donate electrons or hydrogen, as 
well as reduce and chelate metals.35 Previous research has discovered 
a correlation between the DPPH assay's antioxidant activity and 
the levels of phenolic compounds, owing to the redox properties 
of these compounds.36-38 As a result, phenolic compounds can donate 
electrons or hydrogen radicals to DPPH free radicals, converting them 
into neutralized, stable diamagnetic molecules.33

Flavonoid group compounds have antioxidant activity because of the 
hypothetical affinity sequence between flavonoids and amino acid 
residues, which mostly appears to provide a significant application 
in theoretical predictions of flavonoid-protein interactions as a high-
quality approach to understanding flavonoid biological activity.39 

Most flavonoid compounds activity as antioxidants. Flavonoids can 
prevent damage caused by free radicals in various ways and one of 
them is the capture of free radical molecules directly. Flavonoids are 
oxidized by radical compounds, producing radicals that are more stable 
and less reactive. In other words, flavonoids stabilize reactive oxygen 
species through reactions with free radical compounds. Due to the high 
reactivity of the hydroxyl groups in flavonoids, the radicals become 
inactive, as described in the following equation given by Korkina & 
Afanas’ev (1997).40

“Flavonoid (OH) + r(O) + RH”
R represents a free radical and O represents an oxygen free radical. 
Some flavonoids can actively scavenge superoxide, while others can 
scavenge peroxynitrites, which are highly reactive oxygen-derived 
radicals.41 The differences in the DPPH free radical scavenging capacity 
of the two P. americana seed extracts can be attributed to their phenolic 
and flavonoid compounds. The antioxidant activity of the 70% ethanol 
extract of P. americana seeds from maceration and reflux methods can 
be assumed to have the same antioxidant activity. These results depend 
not only on the content of phenolic compounds and flavonoids but also 
on the presence of other groups of compounds that have an important 
role in antioxidant activity42,43 such as terpenoids and tannin group 
compounds. Further studies are needed regarding the antioxidant 
activity of P. americana seed extract using other free radical scavenging 
methods, and an analysis of the total content of other secondary 
metabolites that have antioxidant activity is needed.

CONCLUSION
P. americana seeds contain flavonoids, saponins, phenols, tannins, 
alkaloids, and quinones. The antioxidant activity of 70% ethanol extract 
of P. americana seeds obtained by maceration and reflux method had 
IC50 values of 77.298 µg/mL and 98.626 µg/mL. The 70% ethanol extract 
of P. americana seeds obtained by maceration and reflux methods had 
a total phenolic of 276.96 mgGAE/gand 294,96 mgGAE/g and total 
flavonoid of 1.73 mgQE/g and 12.70 mgQE/g respectively. Extract 
ethanol 70% of P. americana seeds obtained from the maceration and 
reflux method has strong antioxidant activity.

Replication Total Fenolik (mgGAE/G ME) Total Fenolik (mgGAE/G RE)

1 274.72 286.79
2 272.81 289.90
3 283.35 308.17
X ± SD 276.96 ± 5.61 294.96 ± 11.55

Table 3: Total phenolic content 70% ethanol extract of P. americana seeds. 

70% ethanol extract maceration method (ME), 70% ethanol extract reflux 
method (RE)

Replication Flavonoid Total (mgQE/G ME) Flavonoid Total (mgQE/G RE)
1 1.73 12.70
2 1.73 13.98
3 1.73 11.42
X ± SD 1.73 ± 0,00 12.70 ± 1.28

Table 4: Total flavonoid content 70% ethanol extract of P. americana 
seeds (P. americana).

70% ethanol extract maceration method (ME), 70% ethanol extract reflux 
method (RE)

Sample Concentration 
(μg/mL) Absorbance Inhibition 

(%)
IC50

(μg/mL)

ME

5 1.134 ± 0.020 6.667

77.298

10 1.079 ± 0.030 11.221
25 0.927 ± 0.021 23.704
50 0.753 ± 0.007 38.025
125 0.305 ± 0.028 74.925
Control 1.215 ± 0.001  

RE

5 1.076 ± 0.020 11.440

98.626

25 0.986 ± 0.023 18.859
50 0.718 ± 0.023 40.905
125 0.245 ± 0.020 79.808
250 0.159 ± 0.006 86.914
Control 1.215 ± 0.001  

Vit C

1 0.781 ± 0.013 35.659

12.883

2 0.787 ± 0.023 35.137
4 0.727 ± 0.020 40.082
6 0.654 ± 0.007 46.071
8 0.590 ± 0.012 51.374
10 0.502 ± 0.013 58.626
Control 1.213 ± 0.001  

Table 5: Antioxidant activity 70% ethanol extract P. americana seeds.

70% ethanol extract maceration method (ME), 70% ethanol extract reflux 
method (RE)
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SUMMARY 
Avocado seed (Persea americana Mill.) contained flavonoids, saponins, 
phenols, tannins, alkaloids, and quinones. The antioxidant activity 
showed that the IC50 values of the 70% ethanol extract of avocado seeds 
obtained by maceration and reflux method were 77.298 µg/mL and 
98.626 µg/mL, whereas the IC50 values of vitamin C were 12.883 µg/mL. 
The 70% ethanol extract of P. americana seeds obtained by maceration 
and reflux methods had a total phenolic of 276.96 mgGAE/gand 294,96 
mgGAE/g and total flavonoid of 1.73 mgQE/g and 12.70 mgQE/g 
respectively. Extract ethanol 70% of P. americana seeds obtained from 
the maceration and reflux method has strong antioxidant activity.

REFERENCES
1. Artanti N. Peran Uji Bioaktivitas untuk Penelitian Herbal dan Bahan 

Aktif untuk Obat Berbasis Keanekaragaman Hayati Indonesia. 
Indonesia: LIPI Press; 2019.

2. Ranade SS, Thiagarajan P. A review on Persea Americana Mill. 
(Avocado)- Its fruit and oil. Int J PharmTech Res. 2015;8(6):72-7.

3. Oboh G, Odubanjo VO, Bello F, Ademosun AO, Oyeleye SI, Nwanna 
EE, et al. Aqueous extracts of avocado pear (Persea americana 
Mill.) leaves and seeds exhibit anti-cholinesterases and antioxidant 
activities in vitro. J Basic Clin Physiol Pharmacol. 2016;27(2):131-
40. 

4. Kosińska A, Karamać M, Estrella I, Hernández T, Bartolomé B, 
Dykes GA. Phenolic compound profiles and antioxidant capacity of 
persea americana mill. peels and seeds of two varieties. J Agr Food 
Chem. 2012;60(18):4613-9. 

5. Vo TS, Le Uyen P, Ngo DH. Free radical scavenging and anti-
proliferative activities of avocado (Persea americana Mill.) seed 
extract. Asian Pac J Trop Biomed. 2019;9(3):91-7. 

6. Asmorowati H, Lindawati NY. Penetapan kadar flavonoid total 
alpukat (Persea americana Mill.) dengan metode spektrofotometri. 
J Ilmiah Farmasi. 2019;15(2):51-63.

7. Jiwintarum Y, Eliza I, Tatontos EY, Rohmi R. Tea Bag Biji Alpukat 
(Persea Americana Mill) terhadap Kadar Gula Darah Tikus Putih 
(Rattus Norvegicus). Quality : J Kesehatan. 2018;11(2):56-62.

8. Kopon AM, Baunsele AB, Boelan EG. Skrining Senyawa Metabolit 
Sekunder Ekstrak Metanol Biji Alpukat (Persea Americana Mill.) 
Asal Pulau Timor. Akta Kimia Indonesia. 2020;5(1):43.

9. Rodríguez-Carpena JG, Morcuende D, Andrade MJ, Kylli P, Estevez 
M. Avocado (Persea americana Mill.) phenolics, in vitro antioxidant 
and antimicrobial activities, and inhibition of lipid and protein 
oxidation in porcine patties. J Agr Food Chem. 2011;59(10):5625-
35. 

10. Ekom SE, Tamokou JDD, Kuete V. Methanol extract from the seeds 
of Persea americana displays antibacterial and wound healing 
activities in rat model. J Ethnopharmacol. 2022;282:114573. 

11. Yasir M, Das S, Kharya M. The phytochemical and pharmacological 
profile of persea americana Mill. Pharmacogn Rev. 2010;4(7):77-84. 

12. Athaydes BR, Alves GM, Assis AL EM, de Gomes JVD, Rodrigues 
RP, Campagnaro BP, et al. Avocado seeds (Persea americana Mill.) 
prevents indomethacin-induced gastric ulcer in mice. Food Res Int. 
2019;119:751-60. 

13. Abd Elkader AM, Labib S, Taha TF, Althobaiti F, Aldhahrani A, 
Salem HM, et al. Phytogenic compounds from avocado (Persea 
americana L.) extracts; antioxidant activity, amylase inhibitory 
activity, therapeutic potential of type 2 diabetes. Saudi J Biol Sci. 
2022;29(3):1428-33. 

14. Abubakar ANF, Achmadi SS, Suparto IH. Triterpenoid of avocado 
(Persea americana) seed and its cytotoxic activity toward breast 
MCF-7 and liver HepG2 cancer cells. Asian Pac J Trop Biomed. 
2017;7(5):397-400. 

15. Vinha AF, Moreira J, Barreira SVP. Physicochemical Parameters, 
Phytochemical Composition and Antioxidant Activity of the Algarvian 
Avocado (Persea americana Mill.). J Agr Sci. 2013;5(12):100.

16. Ma Y, Meng A, Liu P, Chen Y, Yuan A, Dai Y, et al. Reflux Extraction 
Optimization and Antioxidant Activity of Phenolic Compounds from 
Pleioblastus amarus (Keng) Shell. Molecules. 2022;27(2):362. 

17. Cho SN, Chatterjee D, Brennan PJ. A simplified serological test for 
leprosy based on a 3,6-di-O-methylglucose-containing synthetic 
antigen. Am J Trop Med Hygiene. 1986;35(1):167-72. 

18. Riskianto, Soemardji AA, Tan MI. Cytotoxic Effects of Kirinyuh Herb 
(Austroeupatorium inulaefolium (Kunth) R. D. King & H. Robinson) 
Extracts and Fractions on BSLT, MCF-7 Cells and T-47D Cells. 
Pharmacogn J. 2022;14(1):374-8.

19. Szewczyk K, Pietrzak W, Klimek K, Miazga-Karska M, Firlej A, 
Flisiński M, et al. Flavonoid and phenolic acids content and in vitro 
study of the potential anti-aging properties of eutrema japonicum 
(Miq.) koidz cultivated in wasabi farm poland. Int J Mol Sci. 
2021;22(12):6219. 

20. Deuschla VCN, Cruz RD, Flores VC, Denardi LB, Deuschle RAN, 
Rossi GG, et al. Persea americana: Phenolic profile, antioxidant 
potential, antimicrobial activity and in silico prediction of 
pharmacokinetic and toxicological properties. Indian J Pharm Sci. 
2019;81(4):766-75. 

21. Chang CC, Yang MH, Wen HM, Chern JC. Estimation of total 
flavonoid content in propolis by two complementary colometric 
methods. J Food Drug Anal. 2002;10(3):178-82. 

22. Formagio ASN, Volobuff CRF, Santiago M, Cardoso CAL, Vieira 
MDC, Pereira ZV. Evaluation of antioxidant activity, total flavonoids, 
tannins and phenolic compounds in Psychotria leaf extracts. 
Antioxidants. 2014;3(4):745-57. 

23. Brand-Williams W, Cuvelier ME, Berset C. Use of a free radical 
method to evaluate antioxidant activity. LWT - Food Sci Technol. 
1995;28(1):25-30. 

24. Riskianto R, Windi M, Karnelasatri K, Aruan M. Antioxidant Activity 
of 96 % Ethanol Extract of Pepaya Jepang Leaves (Cnidoscolus 
aconitifolius ( Mill .) I . M . Johnst ) Using DPPH Method. Borneo J 
Pharm. 2022;5(4):315-24. 

25. Vigbedor BY, Akoto OC, Kwakye R, Osei-Owusu J, Neglo D, 
Kwashie P. Antioxidant, antibacterial, antifungal activities and 
gas chromatographic fingerprint of fractions from the root bark 
of Afzelia africana. Int J Biochem Mol Biol. 2022;13(6):60-76.

26. Indra I, Nurmalasari N, Kusmiati M. Fenolik Total, Kandungan 
Flavonoid, dan Aktivitas Antioksidan Ekstrak Etanol Daun Mareme 
(Glochidion arborescense Blume.). J Sains Farmasi & Klinis. 
2019;6(3):206. 

27. Supriningrum R, Nurhasnawati H, Faisah S. Penetapan Kadar 
Fenolik Total Ekstrak Etanol Daun Serunai (Chromolaena odorata 
L.) dengan Metode Spektrofotometri UV-Vis. Al Ulum J Sains Dan 
Teknologi. 2020;5(2):54. 

28. Sanchez-Martin V, Plaza-Calonge MDC, Soriano-Lerma A, Ortiz-
Gonzalez M, Linde-Rodriguez A, Perez-Carrasco V, et al. Gallic Acid: 
A Natural Phenolic Compound Exerting Antitumoral Activities in 
Colorectal Cancer via Interaction with G-Quadruplexes. Cancers. 
2022;14(11):2648. 



604

Ningsih Munthe SW, et al. Antioxidant, Total Phenolic, and Total Flavonoid of 70% Ethanol Extract of Avocado Seeds (Persea americana Mill.)

Pharmacognosy Journal, Vol 15, Issue 4, July-Aug, 2023

29. Sari AK, Ayuchecaria N. Penetapan Kadar Fenolik Total dan Flavonoid 
Total Ekstrak Beras Hitam (Oryza Sativa L) dari Kalimantan Selatan. 
J Ilmiah Ibnu Sina. 2017;2(2):327-35.

30. Molyneux P. The use of the stable free radical diphenylpicryl-
hydrazyl (DPPH) for estimating antioxidant activity. Songklanakarin 
J Sci Technol (SJST). 2004;26(2):211-9.

31. Alkhalaf MI, Alansari WS, Ibrahim EA, ELhalwagy MEA. Anti-
oxidant, anti-inflammatory and anti-cancer activities of avocado 
(Persea americana) fruit and seed extract. J King Saud Uni Sci. 
2019;31(4):1358-62. 

32. Weremfo A, Adulley F, Adarkwah-Yiadom M. Simultaneous 
Optimization of Microwave-Assisted Extraction of Phenolic 
Compounds and Antioxidant Activity of Avocado (Persea americana 
Mill.) Seeds Using Response Surface Methodology. J Anal Methods 
Chem. 2020;2020:7541927. 

33. Lopes SCA, Novais MVM, Teixeira CS, Honorato-Sampaio K, 
Pereira MT, Ferreira LAM, et al. Preparation, physicochemical 
characterization, and cell viability evaluation of long-circulating and 
pH-sensitive liposomes containing ursolic acid. BioMed Res Int. 
2013;2013:467147. 

34. Kpegba K, Eloh K, Evenamede KS, Afanyibo YG, Elomri A, Simalou 
O, et al. A Comparative Study of the Chemical Composition of the 
Extracts from Leaves, Stem Bark, and Root Bark of Cassia sieberiana: 
Antibacterial Activities. Oriental J Chem. 2019;35(6):1678-89. 

35. Eltamany EE, Goda MS, Nafie MS, Abu-Elsaoud AM, Hareeri RH, 
Aldurdunji MM, et al. Comparative Assessment of the Antioxidant 
and Anticancer Activities of Plicosepalus acacia and Plicosepalus 
curviflorus: Metabolomic Profiling and In Silico Studies. Antioxidants. 
2022;11(7):1249. 

36. Fidrianny I, Anggraeni NAS, Insanu M. Antioxidant properties of 
peels extracts from three varieties of banana (Musa sp.) grown in 
West Java-Indonesia. Int Food Res J. 2018;25(1):57-64.

37. Lema A, Bangou MJ, Sawadogo M, Thiombiano HM, Ouoba HY. 
Medicinal plant recipes used in the management of peptic ulcers 
in Burkina Faso: Ethnobotanical study. Int J Sci Res Archive. 
2022;6(1):263-78. 

38. Traore L, Bekro Y, Pirat J, Mamyrbeva-bekro JA. Study of crude 
extracts from Cassia sieberiana root bark and Khaya grandifoliola 
trunk bark: Phytochemical screening, quantitative analysis and 
radical scavenging activity. Int J Curr Pharm Res. 2015;7(3):22-6. 

39. Codorniu-Hernández E, Rolo-Naranjo A, Montero-Cabrera LA. 
Theoretical affinity order among flavonoids and amino acid residues: 
An approach to understand flavonoid-protein interactions. J Mol 
Struct Theochem. 2007;819(1-3):121-9. 

40. Korkina LG, Afanas’ev IB. Antioxydant and Chelating Properties of 
Flavonoid. Adv Pharmacol. 1997;38:151-61. 

41. Hanasaki Y, Ogawa S, Fukui S. The correlation between active 
oxygens scavenging and antioxidative effects of flavonoids. Free 
Radical Biol Med. 1994;16(6):845-50. 

42. Kolarov R, Tukuljac MP, Kolbas A, Kolbas N, Barać G, Ognjanov 
V, et al. Antioxidant capacity of wild-growing bilberry, elderberry, 
and strawberry fruits. Acta Horticulturae et Regiotecturae. 
2021;24(2):119-26. 

43. Pitchakarn P, Ogawa K, Suzuki S, Takahashi S, Asamoto M, 
Chewonarin T, et al. Momordica charantia leaf extract suppresses 
rat prostate cancer progression in vitro and in vivo. Cancer Sci. 
2010;101(10):2234-40. 

GRAPHICAL ABSTRACT



605 Pharmacognosy Journal, Vol 15, Issue 4, July-Aug, 2023

Ningsih Munthe SW, et al. Antioxidant, Total Phenolic, and Total Flavonoid of 70% Ethanol Extract of Avocado Seeds (Persea americana Mill.)

Cite this article: Munthe SWN, Riskianto R, Juvi D, Novia J. Antioxidant, Total Phenolic, and Total Flavonoid of 70% Ethanol Extract 
of Avocado Seeds (Persea americana Mill.). Pharmacogn J. 2023;15(4): 599-605.

SUMMARY   
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Avocado seed (Persea americana Mill.) contained  flavonoids, saponins, phenols, tannins, alkaloids, and quinones. 
The antioxidant activity showed that the IC50 values of the 70% ethanol extract of avocado seeds obtained by 
maceration and reflux method were 77.298 µg/mL and 98.626 µg/mL, whereas the IC50 values of vitamin C were 
12.883 µg/mL. The 70% ethanol extract of P. americana seeds obtained by maceration and reflux methods had 
a total phenolic of 276.96 mgGAE/gand 294,96 mgGAE/g and total flavonoid of 1.73 mgQE/g and 12.70 mgQE/g 
respectively. Extract ethanol 70% of P. americana seeds obtained from the maceration and reflux method has 
strong antioxidant activity.
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