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Abstract

The use of Extracts from the seed of Persea americana Mill (Lauraceae) for ethnotherapy of diseases including cancer, 
hypertension, blood pressure regulation, diabetes etc, is on the increase in Nigeria, inadequate knowledge of the bioactive 
compounds in the seeds remains a challenge and this concern gave birth to the present study. In this study, the physicochemical 
properties and bioactive compounds of avocado seed were determined using standard tests and experiments. The analysis 
was done in three replicates. The yield of the oil was about (6.9±0.04) %, The results obtained for the physical properties of 
avocado pear are: Physical state (liquid), Odour (fruity), Colour (dark brown/ brownish red), pH (6.2±0.01), Relative density 
(0.945±0.02), Electrical conductivity (000uscm-1), Cloud point (8 ± 0.02 oC), Melting point (12 ± 0.02 0C), Smoke point (167± 
0.05oC), Flash point (180± 0.02 oC), Fire point (241± 0.02 oC), the result of chemical properties of Avocado Pear seed oil assayed 
include: Acid value (11.78± 0.96 mgKOH/g), Free fatty acid (5.89± 0.96 mgKOH/g) , Peroxide value (43.00± 0.04 mg𝑂2/Kg), 
Saponification (m231.41± 1.18gKOH/g). The physico-chemical characteristics of the oil show that it has industrial potentials. 
8 major bioactive compounds were detected in the GCMS analysis and they include 2-aziridinyl-ethyl amine, Hydroxylurea, 
Epinephrine, Benzene ethanamine-3-flouro-β, 5 – dihroxyl-N-methyl, Dextroamphetamine, P,α-dimethylphenylethylamine, 
Cathine and 2-amino-1-propanol. Some of the compounds justify the use of the seed for some ethnomedical therapy. 
Furthermore, no toxic compound was detected from the analysis; but the inadequate knowledge on the concentration of the 
compounds present in theses seeds can pose serious health threat on consumers. 
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Introduction

In Nigeria, use of plant materials as source of medicine 
has been a cultural heritage which declined with the birth of 
western civilization into West Africa. The use of plant parts 
(seeds, leafs, bark, fruits and stems) for medicinal purposes 
rekindled in the millennium as research and reports into 
natural products reveal high concentration of bioactive 
compounds in plants coupled with the cheapness, availability 
and accessibility of these natural medicines and also recent 
belief that medicines from plants are free from side effects 

[1,2]. This belief brought about the noticeable increase in 
use of the plant parts for medicinal purposes with attention 
focused on the possible therapeutic potentials and less 
attention paid on assessment of probable health threats of 
most medicinal plants. It is pertinent that safety assessments 
should be conducted on natural products for which certain 
medicinal uses have been scientifically validated [3,4]. One 
of these plants utilized for various medicinal purposes is the 
avocado plant. 

The avocado plant “Persea americana“(known as ube 
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oyibo in igbo language) belongs to the family of Lauraceae with 
a variety of species and it is grown majorly in the tropical and 
subtropical regions of the world [5]. The fruit is made up of a 
mesocarp and edible pulp and a hard nut shape seed located 
in its nucleus. The edible fruit pulp is characterized for high 
lipid content and as an excellent source of monounsaturated 
oleic acid [6-8]. Studies has shown that it is highly rich in 
proteins, fats and oils, vitamin C and vitamin B6, contains 
minerals such as copper, potassium and iron, it is a source of 
dietary fibre and also contains low in sugar [9]. It also contains 
important lipid-soluble antioxidants and phytochemicals 
such as carotenoids, chlorophylls, polyphenols, tocopherols, 
and phytosterols [6,10]. The monounsaturated fatty acids 
present in the pulp are believed to modify the fatty acid 
contents in cardiac and renal membranes and enhance the 
absorption of α/βcarotene and lutein [9,11]. The carotenoid 
content has been reported to play significant role in cancer 
risk reduction [7,11].

Other parts of the plant have been reported to possess 
medicinal properties; for example, the aqueous leaf extract 
has analgesic and anti-inflammatory, anticonvulsant, 
hypoglycaemic and hypocholesterolaemic, as well as 
vasorelaxant and blood pressure reducing activities when 
assayed in animal studies [1]. Studies carried on the seed 
has reported the use of seeds as good source of activated 
carbon [12], natural food dye (it produces orange color when 
mixed with water) [13], and as protection of oils and fats 
from oxidation [14,15]. Reports have it that the seed contain 
more antioxidant properties and polyphenol content than 
the pulp [16,17]. Phytochemical studies on avocado seeds 
have identified various classes of natural compounds such as 
phytosterols, triterpenes, fatty acids, furanoic acids, abscisic 
acid, proanthocyanidins, and polyphenols [17,18]. With the 
so much ongoing research on the medicinal properties of the 
avocado seed, the demand for these previously discarded 
seed has increased. In Nigeria, it is being utilized for the 
treatment of hypertension, diabetes [19] and high blood 
pressure, by mixing the powdered seed with soups, pap 
and puddings. Furthermore, avocado seed preparations 
are known to have local anesthetic effects that decrease 
muscle pain, also it has been for prescribed as a remedy for 
cancer. On the other hand many of the acclaimed medicinal 
values have not been scientifically evaluated and their safety 
profiles remain uncertain. 

Thus, this study was warranted and aimed at 
characterizing the seed extracts for physicochemical 
properties and exposing the bioactive compounds present 
in avocado pear seed in order to detect the therapeutic and 
toxic compounds the results obtained from the study will 
provide the basis for its possible dietary or industrial use 
and justification for its ethno-medicinal use. 

Experimental 

Sample collection

The avocado fruits obtained from a farm in ubahanneri 
village, Aji, Oru west Local government area, Imo state, 
Nigeria were left to ripen for 8-9 days at a room temperature 
after which they were manually deseeded; they were cut to 
particle size of 1 mm by using a chopper, then air/sun dried 
for two weeks and ground to dust using a mortal. Finally, the 
ground and dried seeds were stored in dark until use.

Chemicals and Reagents

Petroleum ether, Hydrochloric acid, Sodium thiosulphate, 
Starch solution, Ethanol, Potassium hydroxide , Di-ethyl 
ether, Potassium iodide, Acetic acid, Chloroform, Distilled 
water, Phenolphthalein. All reagents were of analytical grade.

Extraction procedure 

Extraction from the plants involved a series of exercise 
utilizing a mixture of two solvents. The sample was soaked 
in a mixture of n-hexane and pet-ether (1:1) for 24 hours 
after which the solvent was decanted and other part of the 
sample was extracted using a soxhlet extractor. The aqueous 
extracts were combined and were concentrated in a rotary 
evaporator thereby allowing the solvent to escape and stored 
prior analysis.

Analysis 

Physical and chemical parameter; 
Determining the yield of the oil
The percentage yield was calculated using this equation.

% 100weight of oilyield
weight of sample

= ×

Saponification Value Determination

AOAC [20] method was used to determine the 
saponification value of the oil. 2 g of oil was weighed into a 
conical flask and 25 ml of 0.5 N alcoholic KOH were added. A 
blank was also prepared by taking 25 mL of alcoholic KOH in 
a similar flask. Reflux condensers were fitted to both flasks 
and the contents were heated in a water bath for one hour, 
swirling the flask from time to time. The flasks were then 
allowed to cool a little and the condensers washed down 
with a little distilled water. The excess KOH was titrated 
with 0.46 N HCl acid using phenolphthalein as indicator. The 
saponification value was calculated using the equation

( ) 28.05average Blank titre average sampletitreSV
mass of sample
− ×

=
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Acid Value Determination

 Acid value was determined using the method described 
by Association of Official and Analytical Chemists [20], 
(slightly modified).1g of the oil was transferred into a 
clean conical flask, 20ml of the lipid solvent was added to 
dissolve the oil while shaking. Two drops of phenolphthalein 
indicator was added and titrated against standardized KOH. 
The titration was repeated for concordant values and that for 
blank. The acid value was calculated using this equation.

( ) 0.1 56.1sampletitre blank titreAcid value
mass of sample
− × ×

=

The ester value = saponification value – acid value
The ester vaue was obtained by the difference between the 
Saponification value and the acid value;

Determination of Peroxide Value 

Peroxide value of the oil was assayed as described by 
the method. 2 g of oil sample was weighed into a 500 mL 
conical flask and 10 ml of chloroform was added to dissolve 
the sample. This was followed by addition of 15 ml of acetic 
acid and 1ml of freshly prepared saturated potassium iodide 
solution. The flask was immediately closed, stirred for about 
1minute and kept at room temperature away from light for 
exactly 5minutes. About 75 ml of distilled water was added 
to the content of the flask and then shaken vigorously. Few 
drops of starch solution were added as indicator. The liberated 
iodine was titrated against 0.01N sodium thiosulphate 
solution. The same procedure was carried out for blank 
and the peroxide value (PV) expressed in milliequivalent of 
active oxygen per kilogram of sample was calculated using 
this equation.

1000( 1 2)V V MPeroxidevalue
mass of sample

− ×
=

Where; V1 = volume of sample titre; V2 = Volume of blank 
titre; M = Molarity of thiosulphate

Determination of the Relative Density/ Specific 
Gravity

The Density bottle was washed and weighed (M1). The 
bottle was filled with freshly boiled and cooled water then 
placed on water bath until the temperature of water reaches 
25oC. The weight of bottle and water was taken (M2). Water 
was poured out and the bottle dried after which the bottle 
was filled with the oil samples at the temperature of 60oC ± 
0.2oC. This was allowed to stand for 30 minutes in water bath 
and the content weighed after cooling to 25oC (M3).

( 3 1).
(M 2 M1)
M MS G −

=
−

Determination of pH

This was done using a pH meter, the pH electrode was 
standardised with buffer solution and the electrode was 
immersed into 2g of the oil sample and the pH value was read 
and recorded.

Melting Point / Pour Point

10ml of oil was pours into a pour point beaker and kept 
in a refrigerator to freeze before inserting a thermometer 
into the beaker. The oil was exposed to sunlight and the 
temperature at which the oil started to melt was recorded.

Cloud Point

10ml of oil sample was poured into a beaker and placed 
in a refrigerator, once the oil starts to freeze, a thermometer 
was inserted into the beaker and the temperature was read 
and recorded.

Smoke Point, Flash Point and Fire Point

This determination is done in a fume cupboard,10ml of 
oil sample was poured into the beaker and a constant heat 
was applied, the moment there was constant smoke the 
thermometer is inserted and the temperature was read, this 
is the smoke point, the heating continues, lighter is used to 
ignite light every 2 seconds to check when the vapour or 
smoke will be ignited, the temperature when this happens 
was also recorded as the flash point and the heating continues 
until the oil begins to burn and that temperature at which the 
oil catches fire is also recorded as the fire point. 

Chromatographic Analysis 

Chromatographic analysis was done using agilant 7890A 
GCMS of the halden company portharcourt, Rivers state, 
Nigeria which was carried out according to the GC Acq-
method.

Statistical Analysis

Statistical analysis was done using the Microsoft excels; 
the analyses were performed in their triplicates and the Mean 
concentrations and standard deviations were calculated for 
each parameter.

Results and Discussions

The physical and chemical characteristics of oil from 
persea Americana seed extracts are presented in Tables 
below.
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Parameter  Value 
Oil yield (6.9±0.04) %

Physical state  liquid
Odour fruity
Colour dark brown/ brownish red

pH  6.2±0.01
Relative density 0.945±0.02

Electrical conductivity 000uscm-1

Table 1: Physical Characteristics (1).

The physical parameters of avocado seed oil assayed in 
this study are presented in Table 1a above. The fruity odoured 
seed oil is a liquid at room temperature with a brownish-red 
colour, this colour is similar to that reported by Akubugwo, 
et al. and Banji Adaramola, et al. [21,22]. The percentage 
oil yield obtained from the seed was 6.9±0.04 which is 
slightly lower than results obtained by Banji Adaramola, et 
al. [22] who reported a value of (8.10 ± 0.07), Oluwole, et 
al. [23] also reported values (9.27±0.02%) for unripe and 
(9.47±0.00%) for ripe seeds, while it was higher in contrast 
to value 3% reported by Dagde KK [24]. According to reports 
made by Akinoso and Raji [25] who quotes FAO’s statements 
that, seeds must contain oil yield greater than 17% to be 
considered as oil seeds. Therefore, avocado pear seed is 
not recommended for the purpose of edible oil generation 
and biodiesel production due to the very low oil yield. 
However, variation in oil yield may be due to the differences 
in species of plant, ecological factors affecting the seeds 
in different geological locations, differences in laboratory 
practices (extraction methods) or the type of solvent used 
for the extraction [26,27]. Results obtained for the pH value 
determination was (6.2± 0.01) compared to values reported 
for the pulp oil (5.7) reported by B. A. Orhevba and AO Jinadu 
[28]. The electrical conductometer gave no reading i.e. a value 
of 000uscm was observed when the electrical conductivity 
was determined, which implies that the oil is not good of 
conductor electricity and cannot serve as an electrolyte. 
Values obtained for relative density revealed 0.94±0.02 for 
Persea americana seed oil. This is comparable with 0.91±0.02 
and 0.912 reported by Adaramola, et al. [22] and Dagde KK 
[24] respectively. The result implied that avocado seed oil is 
less dense than water and could therefore be useful in cream 
production as this will make the oil spread easily on the skin. 

Parameter Value
Cloud point 8 ± 0.02 oC

Melting point 12 ± 0.02 0C
Smoke point 167± 0.05 oC
Flash point 180± 0.02 oC
Fire point 241± 0.02 oC

Table 2: Physical Characteristics (2).

Table 2 depicts the results of the analysis of the 
temperature dependant physical properties of the Avocado 
seed oil. It highlights that the cloud point of the oil was 
8±0.02 0C and the melting point (12±0.02), smoke point 
(120±0.05), flashpoint (180±0.02) and fire point (240±0.02) 
all measured in degree Celsius. Comparing melting point 
values with values reported for three varieties of the pulp 
oil by JC Nnaji and OB Okereke [27]; Brogdon, (21.72±0.04 
oC), Russel (20.64±0.060C), and Choquette varieties (21.33 
±0.19°C) respetively. The avocado seed oil is seen to have 
lower melting point compared to that report. The value for 
the cloud point was in range with the value (120C) reported 
by Dagde KK [24] while the flash point was higher than the 
value report by Dagde (99oC), The high flash point implied 
that the oil should be properly handled because of its 
volatility. the higher the smoke point of the oil, the more 
suitable it becomes for cooking at high temperature, The 
values for the smoke point was compared with values of 
the three varieties of pulp oil reported by JC Nnaji and OB 
Okereke [27]; (178.89, 181.33 and 187.33). The values gotten 
in the analysis was lower. Moreover, the higher the smoke 
point, the higher the heat it can with-stand. Therefore this oil 
has limited ability to withstand high temperature compared 
to the pulp oil. The fire point value is high enough which 
means that although the oil smokes quicker than the pulp oil, 
it with-stands combustion over a long range of temperature.

Parameter Value 
Acid value (mgKOH/g) 11.78± 0.96

Free fatty acid (mgKOH/g) 5.89± 0.96
Peroxide value (mg𝑂2/Kg) 43.00± 0.04
Saponification (mgKOH/g) 231.41± 1.18

Ester value (mgKOH/g) 219.60± 0.22

Table 3: Chemical Characteristics.
 

The result tabulated in Table 2 depicts values for the 
chemical characterization of the oil, from this Table 3, it can 
be seen that acid value was 11.78±0.96 and free fatty acid 
value was 5.89± 0.96. The Acid values measure the extent of 
decomposition of glyceride present in the oil and other actions 
such as light and heat and also measures the susceptibility of 
the oil to rancidity. There’s also a relationship between with 
acid value and free fatty acid. The lower the acid value of 
oil, the fewer free fatty acids it contains which makes it less 
susceptible to rancidity. The value obtained in this analysis 
was higher than the value (4.51±0.08 mgKOH/g) reported 
by Banji Adaramola, et al. [22] but lower than the acid value 
(16.80mgKOH/g) reported by Akpabio, et al. This value is 
very close to the acid value (11.44±0.44 mgKOH/g) reported 
for unripe pear seed oil by Oluwole, et al. [23]. The acid 
value obtained for avocado seed oil in this study, therefore, 
suggests that the oil is not edible and might be susceptible 
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to rancidity compared to most edible oils; therefore it should 
not serve as cooking oil. The free fatty acid of 5.89± 0.96 
obtained for avocado seed oil in this study which is high in 
comparison with (2.26±0.08) reported by Banji Adaramola, 
et al. [22], (1.68) reported by Dagde KK and also high 
compared to values (1.58±0.04) (1.54±0.02), (1.30±0.11) 
reported for three varieties of pulp oil by JC Nnadi, et al. [27]. 
High FFA content of the oil is an indication of poor resistance 
to enzymatic hydrolysis and could be a disadvantage when 
compared with oils having low free fatty acids value which 
makes this oil to become off-flavor during storage [29] and the 
lower the quality of the oil especially in terms of its edibility. 
Peroxide value is a measure of the content of hydroperoxides 
in oil [30] which are the primary reaction product formed in 
the initial stages of oxidation of oil and therefore indicates 
the likely occurrence of the process of lipid peroxidation. The 
peroxide value of (43.00± 0.04mgO2/Kg) was reported in this 
work. The value is high in comparison with (3.30meq/1000g) 
reported by Dagde KK [24] and (2.40±0.57mgO2/Kg) 
reported by Banji Adaramola, et al. [22]on the seeds. The 
high peroxide value of the oil is indicative that the oil is 

unstable against oxidation. [31,32]. avocado oil should 
exhibit a high rate of oxidation due to its high content of 
unsaturated fatty acids. Unsaturated fatty acids easily 
react with oxygen to form peroxides. On the other hand, 
the iodometric method might fail to adequately measure 
low Peroxide Value because of difficulties encountered 
in the determination of the titration endpoint [32,33]. 
The Avocado seed oil had saponification values of 231.41± 
1.18 which is good when compared with 231.6±1.40 
previously reported by Pushkar, et al. [34] and a little higher 
than (187.18) reported by Dagde KK [24]. The relatively 
high saponification value of this oil implies that it is very 
suitable for the production of soaps and detergents as earlier 
stated. Ester value represents the number of milligrams of 
potassium hydroxide required to saponify the esters present 
in 1g of the oil. It is obtained as the difference between 
the saponification value and the acid value. Ester value of 
(219.60± 0.22mgKOH/g) was obtained for the avocado seed 
oil. This is higher than 31.26±0.03mgKOH/g reported by 
Banji Adaramola, et al. [22] for avocado seed oil. This higher 
value was expected because of the high saponification value.

s/n Compound name Molecular 
Weight

Molecular 
Formula structure Retention 

time/min
% 

Content
Base 
peak

Compound 
Peak

1 (2-Aziridinylethyl 
Amine) 86 C4H10N2

 

NH2
N 29.033 85 32 6

2 Hydroxylurea 76 CH4N202
 

OH
NH NH2

O
26.391 22.9 152 46

3 Epinephrine 183 C9H13NO3

 OH

OH

OH

NH
CH3

27.001 32.5 88 12

4

Benzene 
ethanamine,3-

flouro-β, 5– dihroxyl-
N-methyl

185 C9H12FNO2

OH

F

OH

NH
CH3

 

27.83 29.1 48 16

5 Dextroamphetamine 135 C9H13N

 

NH2

CH3

31.338 11.6 55 _

6 P,α-dimethyl phenyl 
ethylamine 149 C10H15N

 CH3

CH3

NH2

35.189 9.39 31 _

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=fatty+acid
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=fatty+acid
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7 Cathine 151 C9H13NO
OH

CH3

NH2

 

34.97 3.44 84 _

8 2-amino-1-propanol 75 C3H9NO

 
CH3

NH2

OH 28.209 15.2 121 21

Table 4: The Results of GCMS Analysis.

The result of the gas chromatography-mass spectroscopy 
is tabulated in Table 4 above, 8 predominant compounds were 
detected in analysis, the compounds are 2-aziridinyl-ethyl 
amine, Hydroxyurea, Epinephrine, Benzene ethanamine, 
3-fluoro-β, 5–dihydroxy-N-methyl, Dextroamphetamine, 
P,α-dimethyl phenylethylamine, Cathine, and 2-amino-
1-propanol. The most abundant being 2-aziridinyl-
ethylamine While the least abundant on the Table was 
identified as cathine. according to available literature, the 
medicinal properties of some the bioactive compounds 
found showed that Dextroamphetamine present in the 
compound is used to treat attention deficit hyperactivity 
disorder (ADHD) and narcolepsy (a sleep disorder) it also 
serves as a remedy for depression and obesity [35]. Long-
term exposure to amphetamine at high doses in some animal 
species has been observed to release abnormal dopamine 
system development and nerve damage, [36] but, in humans, 
pharmaceutical amphetamines appear to improve brain 
development and nerve growth [37]. Hydroxyurea, on the 
other hand, is an antineoplastic (anti-cancer) agent used to 

treat melanoma, chronic myelocytic leukemia and recurrent 
cervical cancer and carcinomas of the head and neck [38,39]. 
This justifies the anticancer uses of avocado seed by ethno 
medical practitioners although there’s been a longstanding 
concern that hydroxyurea itself carries a leukemia risk, 
large studies have shown that the risk is either absent 
or very small. Another major bioactive compound is 
Epinephrine; the most common uses of epinephrine are to 
relieve respiratory distress due to bronchospasm, to provide 
rapid relief of hypersensitivity reactions to drugs, animal 
serums, and other allergens, and to prolong the action of 
infiltration anesthetics [40,41]. In addition to the above 
functions, epinephrine is the primary drug administered 
during cardiopulmonary resuscitation (CPR) to reverse 
cardiac arrest [42-44]. Cathine is a psychoactive drug of 
the phenethylamine and amphetamine chemical classes that 
act as a stimulant [45,46]. cathine acts as a norepinephrine 
releasing agent (NRA). It also acts as a dopamine releasing 
agent (DRA) to a lesser extent and which makes it be banned by 
the world anti-doping agency (Figures 1-8). 

Figure 1: Benzeneethanamine.

https://en.wikipedia.org/wiki/Attention_deficit_hyperactivity_disorder
https://en.wikipedia.org/wiki/Attention_deficit_hyperactivity_disorder
https://en.wikipedia.org/wiki/Narcolepsy
https://en.wikipedia.org/wiki/Treatment-resistant_depression
https://en.wikipedia.org/wiki/Obesity
https://en.wikipedia.org/wiki/Dopamine_receptor
https://en.wikipedia.org/wiki/Dopamine_receptor
https://www.rxlist.com/script/main/art.asp?articlekey=22906
https://www.rxlist.com/script/main/art.asp?articlekey=22631
https://www.rxlist.com/script/main/art.asp?articlekey=2580
https://www.rxlist.com/script/main/art.asp?articlekey=4342
https://www.rxlist.com/script/main/art.asp?articlekey=39447
https://www.rxlist.com/script/main/art.asp?articlekey=5258
https://en.wikipedia.org/wiki/Cervical_cancer
https://www.rxlist.com/script/main/art.asp?articlekey=16929
https://en.wikipedia.org/wiki/Psychoactive_drug
https://en.wikipedia.org/wiki/Amphetamine
https://en.wikipedia.org/wiki/Chemical_class
https://en.wikipedia.org/wiki/Stimulant
https://en.wikipedia.org/wiki/Norepinephrine_releasing_agent
https://en.wikipedia.org/wiki/Norepinephrine_releasing_agent
https://en.wikipedia.org/wiki/Dopamine_releasing_agent
https://en.wikipedia.org/wiki/Dopamine_releasing_agent
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Figure 2: Phenethylamine.

Figure 3: Epinephrine.

Figure 4: Hydroxyurea.
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Figure 5: Epinephrine.

Figure 6: (R)-(-)-2-Amino-1-propanol.

Figure 7: Dextroamphetamine.
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Figure 8: (2-Aziridinylethyl)amine.

Conclusion

The results of present study showed that Persea 
Americana seed had low oil yield (< 10%). Results of the 
physicochemical analysis showed that the oil is more suitable 
for industrial purposes than domestic purposes and because 
of its possession of bioactive compounds; it may also be useful 
for pharmaceutical formulations. Although the bioactive 
compounds account for some of its ethno medical uses and 
no toxicological compound was detected. There’s still risk of 
overdose due to knowledge gap on concentrations and the 
drug interactions of the bioactive compounds. This can lead 
to fatal medical problems. Future studies are recommended 
to evaluate the bioactivity of the compounds, determining 
the dosage and drug interactions.
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