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ABSTRACT 

Avocado is the fruit of Persea americana well known by the general public for its flavor, taste, 

seedritional value and pharmacological benefits. The virtues of its seed are still very little known 

by the population because it is not directly edible. However, it is full of health benefits in view of 

its chemical and phytochemical compositions which are no longer to be demonstrated. 

Secondary metabolites such as alkaloids, polyphenols, tannins and flavonoids etc. are contained 

in the seed. From several solvents such as Chloroform, acetone, methanol, ethanol, distilled 

water, ethanol-distilled water mixture, extracts of the seed are prepared by maceration, 

infusion, decoction etc. The avocado seed is also rich in vegetable oil mainly consisting of fatty 

acid very beneficial in several sectors including cosmetics. Several scientific studies report the 

very interesting biological properties of seeds. We can retain the antioxidant, 

hypocholesterolemic, antimicrobial, antiviral, insecticide, herbicide, antibacterial, anti-

inflammatory, analgesic, anti-ulcerative properties, etc. This review provides an advance in the 

knowledge of the virtues of avocado seeds and aims to contribute to the valorization of this 

substance considered in some countries as waste. 
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1. INTRODUCTION 

The importance of medicinal plants is no longer in 
doubt, especially in rural areas in developing 
countries. The main reasons are poverty, 
inaccessibility to modern medicine, and the 
effectiveness of plants in the treatment of 
pathologies, Jiofack et al., 2010; Dibong et al., 2011 
(1,2). According to the World Health Organization 
(WHO), more than 80% of the population of 
developed or developing countries traditionally 
use plant extracts, especially higher plants or their 
active ingredients, for primary health care Traoré, 
2008; Ahouansikpo et al., 2016 (3,4). Better still, 
in some developing countries, traditional healers 
are still the only or main healthcare providers for 
millions of rural people Batcho et al.,2022 (5) 
Among these millions of plants and/or parts of 

plants used, we can cite Persea americana M. 
(avocado) and its different parts since in recent 
years this fruit has been the subject of several 
scientific studies due to its high seedritional value 
and health benefits; Wang et al.,2020 (6); 
Fernandes et al.,2018 (6,7) The avocado is native 
to Central and South America Orhevba et al.,2011 
(8). Like its leaves and bark, which have already 
been studied and are used in medicine for 
different properties, Tatsinkou et al., 2020 (9). 
The avocado fruit is also known for its richness in 
chemical compounds because the main bioactive 
compounds present in avocado include phenolic 
compounds (such as hydroxycinnamic acids, 
flavonoids and proanthocyanins), acetogenins, 
phytosterols, carotenoids and alkaloids 
D’Ambrosio et al., 2011 (10); Salazar-López et al., 
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2020 (10,11). The avocado fruit represents a by-
product, that is generally unused and discarded 
during pulp processing. The seed waste can 
represent a serious ecological problem (Rodrigo 
et al., 2018 (12). Currently, the avocado kernel 
represents an underutilized resource and a waste 
problem for avocado processors. The avocado 
kernel is discarded in most countries, although in 
some countries such as the Republic of Niger, it is 
consumed Owolabi et al., 2007 (13). This waste, 
although compostable; nevertheless represents a 
hazard to the environment (14). According to 
Arukwe et al.,2012 (15), avocado kernels are rich 
in tannins (flavonoid; alkaloids; phenols; steroid 
and saponin), which could justify the valorization 
of its extracts Tatsinkou et al., 2020 (9) Several 
biological activities of the avocado seed have been 
reported, such as antioxidant, antihypertensive, 
larvicidal, fungicidal, hypolipidemic Tatsinkou et 
al., 2020 (9) and recently amoebicidal and 
giardicidal activities. In addition, several studies 
have also focused on the assessment of the acute 
toxicity of the fruit and leaves. Anaka et al., 2009 
(16). The seed of  P. americana has a diverse 
applications in ethnomedicine, ranging from the 
treatment of diarrhea, dysentery, toothache, 
intestinal parasites to the field of skin treatment 
and beautification without forgetting its action 
against cancer cells and prostate. Tatsinkou et al., 
2020 (9) 

The objective of this work is to provide an 
overview of the various works already conducted 
on the avocado seeds, its phytochemical 
composition ; its biological activities as well as the 
extraction and the biological properties of its oil. 

Traditional uses of the avocado tree 

Leaves and bark 

Persea americana has therapeutic virtues as an 
antidiabetic and laxative. Avocado leaf tea (young 
leaves) is used to combat fatigue, headaches, 
irregular menstruation, respiratory problems, 
stomach weakness, atonic dyspepsia, coughs, 
colds, chills, throat problems, mouth 
inflammations, bronchitis and neuralgia. Infusion 
of avocado leaves : for menstrual pain, headaches, 
etc. They are also an effective remedy against 
mouth ulcers (17). 

Pulp and roots 

The skin of the fruit is vermifuge. The pulp of the 
avocado and the oil extracted from its stone are 
mainly used in cosmetics. They soften and nourish 
the skin, heal wounds and stimulate hair growth 
(18). 

Extraction methods 

Several extraction methods are used both for the 
preparation of extracts that will be used to 

evaluate biological activities, the extraction of 
large families of chemical compounds and for the 
isolation of molecules specifically ; these are 
maceration and decoction Rojas-García et al., 2020 
(19), Pacheco et al., 2020 (20), Widiyastuti et al. 
2018 (21), Abubakar et al. 2017 (22). 

2. METHODOLOGY 

Regarding the analysis methods used specifically 
for the isolation of molecules, we can give gas 
chromatography Takenaga et al., 2008 (23) and 
Soledad et al., 2021 (24), gas chromatography 
coupled with mass spectrometry Leite et al., 2009 
(25), ultra-performance liquid chromatography 
mass spectrometry Rosero et al., 2019 (26), HPLC 
Rojas-García et al., 2022 (27) 

Extraction solvents 

The following solvents were used for the 
preparation of the seeds extracts : Chloroform 
Gupta et al., 2018 (28), Takenaga et al., 2008 (23); 
hexane Leite et al., 2009 (25); acetone and 
methanol Soledad et al., 2021 (24), ethanol 
Sakirigui et al., 2020 (29) and Rojas-García et al., 
2022 (27); methanol Pacheco-Coele et al., 2020 
(20); distilled water Pacheco-Coele et al., 2020 
(20) for the different operations. It should be 
noted that for various reasons, the extraction can 
be done by mixing solvents: ethanol-distilled 
water or Hept: MetOH (1:1, v/v) Salinas-Salazar et 
al., 2016 (30). 

Depending on the extraction method chosen and 
the solvent that accompanies it, the composition 
of the extract would be different and also the 
yield. Thus, Sakirigui et al., 2020 (29) reported an 
extraction yield of 11.12% while Harrizul et al., 
2023 (31) reported a yield of around 15.7±09%. 
The causes of this gap would be deep because the 
two authors used ethanol as a solvent since they 
are still different from those reported by Hamani 
and Boudaoud, 2018 (32) which are 10.5 and 23.2 
respectively for the aqueous and ethanolic extract 
having a pasty appearance.  

There are several reasons for the difference in 
extraction yield during a process. Among others 
we have : 

1. Nature of the solvents 

Polarity of the solvent:  

Polar solvents (water, ethanol) preferentially 
dissolve polar compounds, such as sugars or 
polyphenols. Non-polar solvents (hexane, 
chloroform) mainly extract non-polar compounds, 
such as lipids or essential oils. 

Selectivity:  
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Some solvents are more selective for specific 
compounds. For example, ethanol is often used for 
polyphenols, while hexane is preferred for lipids. 

2. Properties of the matrix 

• Composition of the matrix: Water content, 
cellular structure, and the presence of other 
compounds interfere with the extraction. 

• Pretreatments: Grinding, drying, or freeze-
drying often increase the yield by increasing the 
contact surface between the solvent and the 
matrix. 

Previous work on oil extraction from avocado 
seed 

Press extraction 

Press extraction is a process that produces 
vegetable oil by applying pressure to the plant 
material Permal et al., 2020 (33). This method is 
reported for avocado oil by authors such as Ortiz-
Moreno et al.,2003 (34) extracted avocado oil by 
heating the fruit pulp up to 95°C using 
microwaves, followed by either Soxhlet extraction 
with hexane or pressing Woolf et al.,2009 (35) 
studied the extraction of oil from dried avocado 
pulp using the cold-pressed oil extraction method 
according to the methods outlined in the work of 
Chimuti et al., 2021(36) 

Solvent extraction 

Several groups of researchers have reported cases 
of solvent extraction of avocado oil including 
water. In 2015, Saha (37) in a study optimized the 
aqueous extraction of avocado oil. It should be 
noted that extraction by volatile organic solvents 
remains the most practiced method. Avocado oil 
has been subjected to extraction by organic 
solvents. Extraction with hexane (60 ° C for 2 h) 
and ethanol (78 ° C for 2 h) gives extraction yields 
of 23.9% and 42% respectively Adama and Edoga, 
2011 (38). Ariza-Ortega et al., 2013 (39) showed 
that a hexane extraction conducted at 69 ° C for 4 
h gave an extraction yield of 90%. Mostert et al., 
2007 (40) also studied the method of drying fruits 
on the extractability of avocado oil with hexane 
and supercritical CO2. The results of the study 
showed that hexane produced high oil yields. 

Extraction by supercritical fluids 

Avocado oil was produced by means of 
supercritical carbon dioxide extraction Botha, 
2008 (41). The extraction temperature was 37°C 
with a pressure of 135 atm for a time of one hour. 
The extraction yield of avocado oil obtained on 
avocado pulps dried at 80°C was 60.4%. Muleta et 
al.,2022 (42). 

Oil extraction by solvents 

Several solvents are used to extract avocado oil. 
This is the case of water according to the work of 
Saha in 2015 (81); ethanol according to the work 
of Ariza-Ortega et al.,2013 (39); Adama and 
Edoga, 2011 (38); hexane Bora et al., 2001 (43); 
Nelson Lemeh, 2024 (44), cyclohexane, 
dichloromethane and acetone and sometimes a 
mixture of solvents as reported by Muleta et al., 
2022 (42). Accordingly, during 3 hours of 
extraction time, ethanol-hexane combinations of 
60:40 and 40:60 percent (volume ratios) had 
higher oil yields of 44% and 41.2%, respectively, 
than 40.35% hexane Muleta et al., 2022 (42). 

Pressing is ideal for producing high-quality and 
organic oils, with low environmental impact, but 
with limited yield. Solvent extraction is preferred 
for large-scale industrial production and to 
maximize yield, at the expense of quality and 
ecology. 

Phytochemical compositions 

Avocado seed is spectacularly rich in secondary 
metabolites Dohoué et al., 2024 (45) and Bahru et 
al., 2019 (45,46). Several studies in this direction 
have reported different results with some 
differences. 

Qualitative analysis of avocado seed extracts 
revealed the presence of reducing compounds, 
alkaloids, flavonoids, phenolic compounds 
consisting of catechic and gallic tannins, saponins 
and terpenoids, free anthracenic and 
leucoanthocyanins and the absence of mucilages 
and O-heterosides, anthocyanins, quinonic 
compounds, carotenoids according to Brena et al., 
2018 (47). Lillo et al.,2023 (48) reported the 
presence of flavonoids, phenylpropanoids and 
tannins. The presence of kaempferol, quercetin, 
luteolin and their derivatives such as glycosides 
and sulfates has been specified without forgetting 
the hexuronic acid of quercetin/isomer has been 
reported. Dabas et al., 2013 (49); Figueroa et al., 
2018 (50); López-Cobo et al.,2016 (51); Melgar et 
al., 2018 (52) have also shown the presence of 
caffeoyl quinic acids, such as chlorogenic acid and 
its isomers, important phenylpropanoids in 
avocado seeds. The presence of flavonoids in 
avocado seeds has already been reported by 
previous works by authors such as Figueroa et al., 
2018(50); Kosińska et al., 2012(53); Lopez-Cobo 
et al., 2016 (50-51). These flavonoids have been 
shown to be contained in plants with anti-gastric 
ulcer properties Awaad et al., 2013; Somensi; al., 
2017; Owoyele et al. 2015; El-Ashmawy et al., 
2016; Pereira et al., 2017 (54-58). Sakirigui et al., 
2020 (29) demonstrated the presence of reducing 
compounds, alkaloids, flavonoids, phenolic 
compounds consisting of catechic and gallic 
tannins, saponins and terpenoids, free anthracenic 
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and leucoanthocyanins and the absence of 
mucilages and O-heterosides anthocyanins, 
quinonic compounds and carotenoids in the 
ethanolic extract of avocado seeds. These results 
are found to be identical to those reported by 
Brena et al., 2018 (47) but quite different from 
those reported by Vinha et al., 2013 (59) because 
the latter have dismantled the presence of 
carotenoids. Harrizul et al., 2023 (31) reported 
that avocado seed has a rich phytochemical 
composition with the presence as confirmed by 
the above-mentioned works of alkaloids, 
flavonoids, phenolic compounds and the absence 
of saponins, steroids and terpenoids. These results 
are different from those reported by Widiyastuti 
et al., 2018 (60) on the chloroform extract, they 
reported the presence of alkaloid, saponin and 
terpenoid, while the methanolic extract contained 
alkaloids, saponins, tannins, terpenoids and 
flavonoids. Quantitative analysis of avocado seed 
extracts by mass spectrometry reveals the 
presence of peaks representing several classes of 
secondary metabolites such as flavonoids, 
phenylpropanoids and tannins Brena et al.,2018 
(47). Similar results were reported by Lillo et 
al.,2023 (48) with peaks in the [M-H] spectrum 
indicating the presence of caffeoyl quinic acids, 
such as chlorogenic acid and its isomers, 
phenylpropanoids. The presence of these flavan-3-
ols (catechin and epicatechin) was confirmed by 
HPLC-DAD.  

About quantitative analysis, the presence of 
reducing compounds, alkaloids, flavonoids and 
tannins is observed with respective contents of 
1.72 ± 0.019, 2.14 ± 0.012, 5.33 ± 0.064, 7.68 ± 
0.027 from the work of Sakirigui et al., 2020 (29), 

while based on the results of Vinha et al., 2013 
(59) they find phenolic compounds, flavonoids, 
carotenoids, vitamin C and vitamin E respectively 
at contents of 704.0 ± 130.0, 47.9 ± 2.7, 0.966 ± 
0.164, 2.6 ± 1.1 and 4.82 ± 1.42. It has been shown 
that the flavonoid content is higher in the pulp and 
leaves than in the pit and skin. Procyanidins are 
among the polyphenolic compounds identified by 
HPLC, in the pulp, skin, leaves and seed of 
avocado, have been identified, with a content of 
(2,370–5,560 mg/100 g) in the seeds a content 
that, probably due to the release of tannins bound 
to the cell wall structures, will increase with the 
maturity of the fruit. Jimenez et al., 2020 (61) 

All these differences observed in the results 
obtained by the ones and the others would be due 
to the extraction methods used, the solvents used 
and especially the variety of avocados studied. The 
table 1 below resulting from the work of Harrizul 
et al., 2023 (31) clearly demonstrates this since it 
proves that the phytochemical composition is a 
function of the extract analyzed. Ce tableau nous 
renseigne sur la composition phytochimique des 
extraits hexanique, acétonique, éthanolique et 
aqueux. Ces différents extraits bien qu’ils 
présentent des similitudes font quand même 
apparaître aussi des différences chimiquement 
importantes telles que la présence des 
carbohydrates dans l’extrait aquex mais absents 
dans les trois autres extraits ; l’absence des 
composés phénoliques dans l’extrait hexanique ; 
l’absence des flavonoides dans l’extrait aqueux et 
hexanique mais présents dans les extraits 
éthanolique et acétonique ; la présence des 
alcaloides uniquement dans l’extrait éthanolique. 

 

Table 1 : Phytochemical screening of avocado seed 

Source : Harrizul et al., 2023 (31) 

Tests                                   Extracts 

Hexane Acetone Ethanol Distilled water 

Carbohydrate 

-Molish 

-Benedict 

-Felhing 

    

- - - - 

- - - + 

- - - - 

Fatty acid     

-Sulfuric acid + + - - 

Phenolics     

-FeCl3 - - + + 

--Lead acetate - + - - 

Tannins     

-FeCl3 - + + + 

Flavonoides     

-Lead acetate - - - - 
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-Shinoda - + + - 

Alkaloids     

-Mayer - - + - 

-Wagner - - + - 

Terpenoids     

-Acétate anhydre + acide sulfurique - - - - 

Huile volatile     

-KMnO4 - - - - 

Saponine     

Test de Foam - - - - 

Steroides     

Anhydrous acetate + sulfuric acid - - - - 

 

Table 2: Some molecules isolated from the avocado seed 

Noms Structures References 

9,12 
octadecadienoic 
acid (Z, Z) 

O

HO  

 

 

 

 

 

 

 

 

 

Arueya et 
al., 2021 
(62) 

N – 
hexadecanoic 
acid 

HO

O

 

Epicatechin OH

HO O

OH

OH

OH

 

Cis –Vaccenic 
acid 

HO

O

 

Avocadene 
OH

OHOH

 

Dohoué et 
al., 2024 
(45) 

Avocadyne 

OH

OHOH

 

Avocadyne 
acetate 

OHOH
O O

 

Avocadene 
acetate 

OHOH
O O
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(5E,12Z)-2-
Hydroxy-4-oxo- 
heneicosa-5,12-
diene-1-yl 
acetate 

O

O

OH O

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fakultat et 
al., 2007 
(63) 

(5E,12Z,15Z)-2-
Hydroxy-4-oxo-
heneicosa-
5,12,15-trien-1-
yl acetate 
(Persenone A) 

O

O

OH O

 

 

 

Persenone (B) 

O

O

OH O

 

(2E,5E,12Z,15Z)-
1-Hydroxy-
heneicosa-
2,5,12,15-
tetraen-4-one 

HO

O

 

2-(tridec-12-
ene)-furan 

O  

Avocadienofuran 

O  

1,2-Dihydroxy-
4-acetoxy-
heptadecane 

OH

OHO

O

 

  

Table 3: Composition of avocado seed (Source : Saray et al.,2022 (70)) 

Solvants Méthode d’analyse Composés Références  
Chloroforme /Methanyl 
 
2 :1 (v/v) 

 Chromatographie en 
phase gazeuse  
 

•Monogalactosyl-diacylglycerol 
• Sterylglucoside 
• Cerobroside 
• Diagalactosyl-Diacylglycerol 
• Phosphatidic acid 
•Phosphatidylethanolamine 
• Phosphatidylcholine 
• Phosphatidylinositol 

Takenaga et al., 2008 
(23) 

Hexane Gas chromatography 
coupled to mass 
spectrometry 

• 1,2,4-trihydroxy-nonadecane 
• β-sitosterol 

Leite et al.,2009 (25) 

Acetone 
Methanol 

Ultra-performance liquid 
hromatography Tandem 
mass spectrometry 

• Quinic acid, Citric acid, 
Procyanidin dimer A, Procyanidin 
trimer, B-isomer 1, Procyanidin 
dimer B1 
• Procyanidin trimer B-isomer 2, 
Syringic acid 
• Procyanidin dimer B-isomer 2, 
Catechin 
• Procyanidin trimer A, 
Procyanidin dimer B2 

Rosero et al., 2019 
(26) 
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• Procyanidin dimer B2, 5-O-
caffeoyl-quinic acid, Caffeic acid, 
Epicatechin, Vanillin, p-Coumaric 
acid 
• Ferulic acid, Sinapic acid, 
Procyanidin dimer B-isomer 4 
• Quercetin diglucoside, 
Quercetin 3-O-arabinosyl-
glucoside, Quercetin-3-O-
glucoside, Quercetin-3-O-
rutinoside (rutin) 

Acetonic 
Ethanolic 
 

 

 

 

 

 

Gas chromatography 
coupled to mass 
spectrometry 

• Isoestragole, Estragole, α-
Cubebene, Cubebene, α-
Caryophyllene, α-Farnesene, 
Germacrened D 
• Palmitaldehyde, 11-Dodecen-2 
one, 9,12-Octadienal 
• Tridecanoic acid, methyl ester, 
Linoleic acid, methyl ester, 
Linolenic acid, methyl ester, 
Linolelaidic acid, methyl ester, 
9,12-Octadecadien-1-ol, 9,12,15-
Octadecatrien-1-ol 

Soledad et al., 2021 
(24) 

On the other hand, let us specify that several 
molecules (51) have been isolated from avocado 
seed by several researchers. Quelques une de ces 
molécules y compris leur structure sont 
repertoriées dans le tableau 2. Ces molécules 
appartiennent à la famille des alcaloides, des 
acides, des tanins, des trpènes, des polyphénols ( 
épicatéchine) 

Chemical composition (version française) 

The chemical composition of avocado nut has 
been the subject of several scientific research 
studies, as shown in Table 3, it is found that the 
seed of P. americana contains carbohydrates 
Ejiofor et al.,2018 (64); Arukwe et al., 2012 (15). 
This nut also has a high lipid content Martins et 
al.,2022 (65); Okolo et al.,2012(20); Arukwe et al., 
2012 (15); Oluwole et al.,2013(21) as well as fat 
Okolo et al.,2012 (65); Nwodo et al.,2012 (66) as 
shown in Table 3. Protein and ash although 
several groups of researchers have reported 
different values Arukwe et al., 2012(15); Oliveira 
et al.,2013 (67); Oluwole et al.,2011 (68) and 
Okolo et al.,2012 (65) are also present in the nut. 
It is also noted from Table 3 that the methanolic 
extract of the avocado nut followed by 
fractionation revealed compounds of chlorogenic 
acid and its isomers, quinic acid, salidrosides as 
well as proantocyanidin B1 and B2 Ramos-Jerz, 
2013 (69). According to the results of Saray et 
al.,2022 (70) the composition of the avocado nut 
varies according to the extraction solvent.  

Biological properties 

Antioxidant activities 

Wang et al.,2010 (71) reported that seeds contain 
the strongest antioxidant properties and the 

highest phenol and procyanidin content compared 
to pulp. Polyphenolic compounds have been 
shown to be bioactive, due to their antioxidant, 
antimicrobial, antiviral and antitumor activities. 
Okuda et al., 2009 ; Serrano et al., 2009 ; Soong 
and Barlow,2004 (72-74) reported significantly 
higher total antioxidant capacity and phenolic 
content of fruit seeds than edible parts. Tannins 
being polyphenols, have been shown to have 
antioxidant properties Zhao et al., 2011 (75). This 
antioxidant property of tannins is responsible for 
their anticancer and antimutagenic potentials by 
protecting against cellular oxidative damage, 
including lipid peroxidation Suvanto et al., 2017 
(76). The content of phenolic compounds is 
consistent with antioxidant activity Lin et al., 2016 
; Jan et al., 2019 (77,78). Avocado seed extract 
showed significantly higher antioxidant properties 
than seed extract when tested by DPPH, trolox-
equivalent antioxidant capacity, and oxygen 
radical absorbance capacity tests Kosinska et al., 
2012 ; Morais et al., 2015 ; Calderon-Oliver et al., 
2016 (53,79-80) 

Cholesterol-lowering activity 

In most fruits, the contribution of the fruit seed 
fraction to the total antioxidant activity and 
phenolic content was greater than 95%, and these 
authors therefore suggested that fruit seeds 
should be further utilized rather than simply 
discarded as waste Soong and Barlow, 2004 (74). 
The findings of Wang et al., 2010 and Soong and 
Barlow,2004 (71,74) showing that the antioxidant 
activity of fruit seed components may be 
responsible for the observed cholesterol-lowering 
activity. Maria et al., 2012 (81) 
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Antimicrobial activity 

Okoye et al.,2021 (82) in a study on avocado seed 
found that hexane extract and aqueous extract of 
Persea americana seeds do not inhibit the growth 
and therefore have no antimicrobial activity on 
candida, E. coli, proteus Streptococuspyo gene, 
Staphylococus aureus. The activities are shown in 
Dabas et al., 2013 (49). Contrary to the results of 
Okoye et al., 2021 (82), Okuda et al., 2009 (72) as 
well as Serrano et al., 2009 (73) found the close 
correlation between polyphenolic compounds and 
the antimicrobial, antiviral and antitumor 
activities of avocado seed. Colombo and Papetti, 
2019 (83) showed that different avocado seed 
extracts (water, ethanol and chloroform) exhibit 
antimicrobial activity against Listeria 
monocytogenes, Staphylococcus epidermidis and 
Mycobacterium avium. In addition, acetogenin-
enriched avocado seed extracts significantly 
inhibit the organisms Salinas-Salazar et al., 2017 ; 
Guil-Guerrero et al., 2016 (30,84). Aqueous 
extracts of avocado seeds showed good inhibitory 
activity against Listeria innocua (ATCC 33090), 
Escherichia coli (JMP101), Lactobacillus sakei, 
Weissella viridescens and Leuconostoc 
mesenteroides isolated from meat products 
Calderon-Oliver et al., 2016 (80), while a 
chloroform extract had an anti-Mycobacterium 
avium effect Jiménez-Arellanes et al., 2013 (85). 

Antiviral activities 

Okuda et al., 2009 and Okoye et al., 2021 (73,82), 
reported that the different phenolic compounds 
contained in avocado seed would give it, in 
addition to microbial activities, antiviral and 
antitumor activities. Tannins may interfere with 
virus absorption. It has been demonstrated by 
radiolabelled virus particles of Herpes simplex 
virus that the antiviral effects of hydrolysable and 
galloylated condensed tannins were due to 
inhibition of virus absorption. It has also been 
observed that several hydrolysable tannins 
significantly inhibit the cytopathic effects of 
human immunodeficiency virus, HIV, and the 
expression of HIV-antigen in human lymphotropic 
virus type I-positive MT-4 cells. Serrano et al., 
2009 (73) 

Insecticidal effect 

Several biological activities of the avocado kernel 
have been reported including larvicidal activity 
Rodríguez et al., 2011 (86). The insecticidal 
activity of avocado seed extracts has been 
evaluated on different occasions in various 
studies, both for ecologically important insect 
species and for arthropod vectors of 
microorganisms. Similar work was done on 
biotype B of Bemisia tabaci (Gennadius) 
(Hemiptera: Aleyrodidae), an important pest 

species in tropical conditions. The results 
indicated that ethanolic and aqueous extracts 
prepared from P. americana seeds, exhibited 
promising insecticidal activity against whitefly 
nymphs Carvahlo et al.,2021 (87). Larvicidal 
activity against Aedes aegypti of hexane and 
methanol extracts of avocado seeds. The results 
showed an LC50 of 16.7 mg. mL-1 for the hexane 
extract and 8.87 mg. mL-1 for the methanol 
extract. This activity is attributed to β-sitosterol, 
present mainly in the hexane extract of avocado 
kernels Leite et al., 2009 (25); Abe et al., 2005 
(88). The results of Abe et al., 2005 (88) indicated 
that ethanolic extracts of avocado kernels, at 
doses higher than 500 μg/mL, showed moderate 
activity against epimastigotes. The results show 
that avocado seeds are a promising source of 
insecticidal compounds for the control of B. tabaci 
biotype B, an excellent opportunity to transform 
environmental problems into ecological solutions 
for agriculture Carvalho et al., 2021 (87).  

Herbicidal effect 

The use of avocado seeds is considered to initiate 
studies on the herbicidal properties of avocado 
seed extracts, since its size and characteristics 
would allow obtaining results in a short time 
Thomson and Dennis, 2013 (89) as well as its 
richness in phenolic compounds Kaab et al., 2022 
(90) 

Antibacterial activity 

Avocado seeds had broad spectrum antibacterial 
activity, selective antifungal activity and 
predominant activity against Aspergilus niger 
Egbuonu et al., 2018 (91). The result of the study 
by Neboh et al., 2016 (92), indicates that daily oral 
administration of the aqueous and phenolic 
extract of Persea americana seeds for a period of 3 
weeks at a dose of 500 mg/Kg showed a 
hepatotoxic effect. Egbuonu et al.,2018 (91) 
reported that avocado seed extract induced not 
only antibacterial activity against Proteus 
mirabilis, Staphylococcus aureus and 
Pseudomonas aeruginosa although lower than the 
corresponding activity of the standard, 
ciprofloxacin and in vitro antibacterial activity 
against Porphyromonas gingivalis with 50% - 
60%.) but also activity against the fungi 
Aspergilus niger, Candida. Hamani and Boudaoud, 
2018 (32) demonstrated that at 100 mg/ml the 
aqueous extract of avocado seed showed fungal 
effects on A. Flavus, A. Parasiticus, A. Carbonarius 
and A. Fumigatus while the ethanolic extract 
proved effective on these different fungal strains 
at 50 mg/ml. 
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Anti-inflammatory activity 

Bioactive phytochemical molecules have been 
found and have the effect of improving 
hypercholesterolemia, inflammation, diabetes and 
hypertension Maes and Chloé, 2017 (93). A group 
of American researchers has shown that the 
avocado kernel would be a source of new 
compounds capables of effectively reducing 
inflammation according to in vitro experiments on 
immune cells called macrophages (94) 

Analgesic activity 

According to Arukwe et al.,2012 (15), avocado pits 
are rich in tannins (flavonoid; alkaloids; phenols; 
steroid and saponin); which may justify their 
analgesic activity. 

Antiulcer activity 

Farzaei et al.,2015 (95) and Awaad et al.,2013 (54) 
described the importance of polyphenols as 
bioactive molecules that can be applied in the 
management of peptic ulcer with protective 
actions that prevent the ulcer development 
process by promoting cytoprotection, re-
epithelialization and suppression of oxidative 
damage due to their antioxidant properties. In 
addition, polyphenols are responsible for 
anticancer, anti-inflammatory, antidiabetic and 
antihypertensive activities Dabas et al., 2013 ; 
Araujo et al., 2018 (49,96). 

Other activities reported in the literature 

According to Arukwe et al.,2012 (15), avocado 
kernels are rich in tannins (flavonoid; alkaloids; 
phenols; steroid and saponin), which could justify 
the valorization of its extracts as an additive in 
animal feed Tatsinkou et al., 2020 (9); 
Polyphenolic compounds have been shown to be 
bioactive, due to their antioxidant, antimicrobial, 
antiviral and antitumor activities Okuda et al., 
2009 ; Serrano et al., 2009 (72,73). This 
antioxidant property of tannins is responsible for 
their anticancer and antimutagenic potentials by 
protecting against cellular oxidative damage, 
including lipid peroxidation Suvanto et al., 2017 
(76). The content of phenolic compounds is 
associated with antioxidant activity Lin et al., 2016 
; Jan et al., 2019 (77,78). Methanolic extract of 
avocado seeds may be useful in the anticoagulant 
treatment of coagulation disorders Bahru et al., 
2019 (46) ; reduction of blood pressure, decrease 
in serum lipid levels and modulation of immune 
responses Ejiofor et al., 2018 (64). In vitro tests 
have shown that chlorogenic acid molecules and 
its isomers, quinic acid, salidrosides, 
proantocuanidins B1 and B2 have inhibitory and 
stimulating effects on human keratinocyte and 
fibroblast Ramos-Jerz M., 2013 (69). 

Activities of avocado seed oil 

Several biological activities are conferred to 
avocado seed oil including antioxidant activity 
according to Astuti and Fitri, 2021 (97). It has 
been shown by Hennessey-Ramos et al., 2019 (98) 
that the oil obtained from avocados unfit for 
consumption has a significant value of 
unsaturated fatty acids (mainly oleic) which 
favors its seedraceutical and cosmetic 
characteristics. Avocado oil incorporated into 
liquid soap showed good behavior because 
parameters such as ΔE* and pH were kept 
constant; In addition, no separation of the oil from 
the matrix was observed during the evaluated 
period. Therefore, this oil may have a synergistic 
effect on the evaluated matrix. Salinas-Salazar et 
al., 2016 demonstrated that avocado seed oil 
showed antimicrobial activity against L. 
monocytogenes similar to that of commercial 
antimicrobials, Avosafe R and Mirenat R. It was 
demonstrated in the work of Dagde, 2019 (99) 
that oil with low acidity is suitable for 
consumption, which is the case of avocado seed 
oil. The results also show that the oil had low 
peroxide values therefore a high degree of 
unsaturation (Ikhuoria and Maliki, 2007 (100). 
But it should be noted that the oil extraction yield 
at the avocado seed level being very low about 
9%, this seed cannot therefore be qualified as an 
oilseed FAO, 1982 (101). 

3. CONCLUSION 

The avocado seed is spectacularly rich in 
secondary metabolites such as alkaloids, 
flavonoids, reducing compounds without 
forgetting saponins. Polyphenols are the most 
represented as well as alkaloids. This seed far 
from being traditionally used, proves to be 
pharmacologically very effective because it has 
several biological activities such as antimicrobial, 
anti-inflammatory, antioxidant, anti-cancer 
activities which are conferred on it by these 
families of chemical compounds mentioned above. 
It is moderately rich in fat with an oil that can be 
extracted from various methods ranging from 
pressure extraction to solvent extraction and 
which also has several biological activities such as 
the fight against osteoarthritis. 
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