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Carica papaya is a fruit known for its great economic values in tropical Africa due to its diverse 
industrial, medicinal and nutritional benefits. In this study, oil was extracted from dried powdered C. 
papaya seeds using n-hexane as extraction solvent. The physiochemical characterization of C. papaya 
seed oil extract was investigated using AOAC standard procedures. Acute toxicity test was carried out 
to determine the toxicity of the oil. Rats were randomly divided into four groups with five rats per group. 
Groups B, C and D were given 200, 400 and 800 mg/kg body weight of the seed oil thrice in a week for 
28 days while group A rats were not administered with the oil. The results obtained from the physical 
properties of the Carica papaya seed oil include: oil yield (30.31±2.38%), colour (golden yellow), specific 
gravity (0.9162±0.012), refractive index (1.468±0.22), viscosity (22.45±2.00 mms-1), melting point 
(42.30±3.0°C), smoke point (212.13±9.0°C) and flash point (274.74±12°C). The chemical properties 
indicate the presence of acid value (2.848±0.28%), free fatty acids (1.29±0.16%), saponification value 
(mg KOH/g) (192.06±1.62), iodine value (70.78±1.69 gI2/100 g) and peroxide value (5.079±0.079 meq/kg). 
The fatty acid profile of the seed oil shows that it contains: oleic acid (73.36±1.07%), palmitic acid 
(14.36±0.96%), stearic acid (5.09±0.5%) and linoleic acid (4.56±0.20%). The total composition of 
unsaturated and saturated fatty acids in the seed oil was 79.52 and 20.48%, respectively. The oil 
exhibited viable potentials for biodiesel feedstock based on the results of the physicochemical 
parameters. The biochemical parameters show that the oil is hematotoxic and it causes significant 
(P<0.05) increase in total cholesterol, triglyceride and low density lipoprotein-cholesterol values. The 
high density lipoprotein-cholesterol and catalase did not show any significant (P>0.05) difference 
among all groups. The oil has slight effect on the kidney and the heart architecture. 
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INTRODUCTION 
 

Biodiesel is a renewable, green alternative fuel that can 
be produced from vegetable oils, animal fats or recycled 
greases. With the  increase  of  petroleum  price  and  the 

environmental concerns about pollution, it has become 
the most potential biofuel because of many advantages 
such   as   its   environmental  friendliness  and  its  better  
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efficiency than fossil fuel (Demirbas, 2007; Balat and Oz, 
2008). 

Biodiesel is produced from vegetable oil or animal fat 
reacts in the presence of a catalyst (usually a base) with 
an alcohol (usually methanol) to give the corresponding 
alkyl esters (fatty acid methyl esters) (Knothe, 2010). 
Potential feedstocks for biodiesel production are edible 
(first generation feedstocks) and non-edible vegetable 
oils (second generation feedstocks), wasted oils and 
animal fats (Naik et al., 2010). First-generation biofuels 
are directly related to a biomass that is generally edible, 
and are usually produced from edible oils, such as 
soybeans, palm oil, sunflower, safflower, rapeseed, 
coconut and peanut (Bhuiya et al., 2016; Lee and Lavoie, 
2013). Second-generation biofuels are fuels that are 
produced from a wide array of different feedstock, 
ranging from lignocellulosic feedstocks to municipal solid 
wastes. Third-generation biofuels are related to algae 
which have been considered as emerging non-edible oil 
sources of growing interest because of their high oil 
content and rapid biomass production (Lee and Lavoie, 
2013; Moser, 2009) but could also to a certain extent be 
linked to utilization of CO2 as feedstock (Lee and Lavoie, 
2013). However, the first generation biofuels seems to 
create some skepticism to scientists.  

There are concerns about environmental impacts and 
carbon balances, which sets limits in the increasing 
production of biofuels of first generation. The main 
disadvantage of first generation biofuels is the food-
versus-fuel debate, one of the reasons for rising food 
prices is due to the increase in the production of these 
fuels (Naik et al., 2010; Atabani et al., 2012; Balat, 2011). 
Therefore, concerted research efforts are geared towards 
identifying and evaluating indigenous non-edible seeds 
oil such as papaya as suitable feedstock.  

Pawpaw (Carica papaya Linn) belongs to family 
Carcaceae and it is one of the tropical plants largely 
cultivated in Nigeria and other countries such as Brazil, 
India and Mexico. The seeds of papaya have been 
reported to have medicinal values for intestinal 
parasitosis (Clan et al., 1978; Onuegbu et al., 2016; 
Okeniyi et al., 2007), urinogenital disorder like 
trichomoniasis (Calzada et al., 2007), contraceptive 
effects in animals and adult male humans (Lohiya et al., 
2008). Benzylisothiocynate is a bioactive substance 
present in the seeds as the sole antihelminthic 
(Kermanshai et al., 2001). Benzyl isothiocyanate (BITC) 
applications ranged from vascular relaxation to inhibition 
of cancer proliferation. In addition, the seed has been 
shown to be a good source of oil (25.6%) and that it may 
be useful for medicinal, biofuel and industrial purposes 
(Afolabi et al.,  2011).  The  fatty  acid  composition  of  oil  
 

 
 
 
 
extracted from C. papaya investigated by Saha and 
Jackson (2018) showed that it contains: oleic (78.88%), 
palmitic (15.96%), stearic (4.7%) and arachidic (0.44%) 
acids with oil yield of 24.01%. From the results of the fatty 
acids analysis, it was reported that the unsaturated fatty 
acids of the seed oil were more than the saturated ones. 
However, the physicochemical properties of oil determine 
the quality and whether they are suitable for consumption 
(Abayeh et al., 1998; Fokoue et al., 2009; Hasanah et al., 
2014). Agunbiade and Adewole (2014) reported the use 
of C. papaya seed oil for the production of biodiesel with 
oil yield of 31.2% and the characterized oil had suitable 
properties which are comparable with other oils that have 
been applied for biodiesel production.  

However, seeds from C. papaya are underutilized in 
Nigeria despite its abundance. The perishable fruits 
sometime constitute a waste most especially at the fruits 
market dumpsite resulting to a landfill.  More so, growing 
concern on food-fuel conflict as potential biodiesel 
feedstock and medicinal potentials initiated the thought of 
this study. In this study, we investigated the cytotoxic 
effect of C. papaya seed oil on lipid profiles, 
hematological parameters, kidney, liver and heart 
architecture and its potential biodiesel feedstock 
production. 
 
 
MATERIALS AND METHODS  

 
Sample collection and preparation 

 
The fruits of C. papaya were purchased from Mile 12 fruit market 
section in Lagos, Nigeria. The fruits were carefully washed with 
distilled water and the seeds removed with knife, washed and dried 
in an oven at 40°C for 24 h. The dried seeds were grounded into 
fine powder using a mortar and pestle. The powdered seeds were 
packed in air tight container, labeled and stored in a desiccator, 
ready for further analysis. 

 
 
Oil extraction from pawpaw seeds  
 
For solvent extraction (Soxhlet method), 50 g of papaya seed with 
moisture level of 6.18% was treated separately with n-Hexane in a 
Soxhlet extractors at 60°C for 8 h. The oil was recovered from the 
extract by evaporating the solvent using rotator evaporator (Model: 
Re501) at 60°C and the remaining solvent was removed by drying 
the oil in an oven at 60°C for 1 h. After filtration, the extracted oil 
was labeled C. papaya seed oil and then stored at 4°C to guide 
against peroxidation prior to further analysis. The percentage oil 
yield extracts for C. papaya seed oil was determined as expressed 
by the equation: 
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Physico-chemical characterization of oil seed extract  

 
Characterization of the oil was carried out by analyzing the oil 
quality properties. For the physical analysis, standard tests as 
described by AOAC (1990) were adopted to determine the physical 
parameters as follows: the appearance is observed based on colour 
and state of the oil through visual observation. The kinematic 
viscosity was measured using Brookfield’s viscometer 
(CAP2000+USA). Specific gravity was evaluated using Hydrometer 
(Fisher Scientific, Pittsburgh, PA), refractive index was done using 
refractometer (Rudolph J47), melting point was determined using 
melting point apparatus (Mettler Toledo) ASTM D5440-17, flash 
point was evaluated using Pensky-Martens Closed Flash Tester 
and smoke point was determined using SP 10 instrument for the oil. 
Standard chemical testing as described by AOAC (1990) were used 
to determine titrimetrically the free fatty acids (FFA), acid value, 
iodine value, peroxide value and saponification value of C. papaya 
seed oil. The thermophysical properties such as smoke point and 
flash point of C. papaya seed oil were determined using standard 
official methods.  

 
 
Fatty acids profile of oil extract  

 
The fatty acids profile was determined after conversion of the oil 
into the methyl ester and analyzed using a Gas chromatography. 
The fatty acid methyl ester (FAME) was prepared by esterifying 50 
mg of oil sample for 5 min at 95°C with 3.4 ml of the KOH in dry 
methanol. The mixture was neutralized by using 0.7 M HCl and 3 ml 
of the 4% boron trifluoride in methanol was added. The mixture was 
heated for 5 min at temperature of 90°C to achieve complete 
methylation process. FAMEs were thrice extracted from the mixture 
with redistilled n-Hexane, the content was concentrated to 1 ml for 
gas chromatography analysis and 1 µL was injected into the 
injection port of the GC. FAMEs were identified by comparing their 
retention time with those pure FAME standards under the same 
operating conditions and quantified by area normalization (%). 

 
 
Experimental animals 

 
A total of 20 Wistar albino rats with body weight ranging from 173 to 
200 g were obtained from University of Lagos, Nigeria. They were 
acclimatized for one week to laboratory condition of 28±3°C. They 
were kept in plastic cages and fed with commercial rat chow and 
supply with water ad libitum. The rats were used in accordance with 
NIH Guide for the care and use of laboratory animals (NIH 
Publication Revised, 2011). The rats were randomly divided into 
four groups with five animals per group. Groups B, C and D were 
given 200, 400 and 800 mg/kg body weight of pawpaw seed oil 
extract thrice in a week for 28 days orally. Group A animals were 
the normal control and only received distilled water throughout the 
study period. After 4 weeks, the rats in all the groups were deprived 
of food overnight. 

 
 
Collection of blood samples  

 
All the albino rats were sacrificed by cervical decapitation after 24 h 
fasting. Blood were collected from the rats by ocular puncture into 
EDTA tubes for hematological analysis and the remaining blood 
was collected in heparinised tubes and centrifuge at 3000 rpm for 
20 min and the plasma stored at -20°C to estimate biochemical 
parameters. The animals were dissected while their livers, heart 
and kidneys were excised for biochemical and histological 
examinations. 
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Determination of hematological parameters 
 
The hematological parameters were determined in the whole blood 
using BC-3200 Auto Hematology Analyzer in University of Lagos 
Teaching Hospitals (LUTH) in Idi-araba, Lagos, Nigeria. The 
hematological parameters investigated were as follows: white blood 
cell count (WBC), monocyte number (Mid#), monocyte percent 
(Mid%), granulocyte number (Gran#), granulocyte percent (Gran%), 
lymphocyte number (Lym#), lymphocyte percent (Lym%), 
hemoglobin (HGB), red blood count (RBC), hematocrit (HCT), mean 
cell volume (MCV), mean corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC), red blood cell 
distribution width coefficient of variation (RDW-CV), red blood cell 
distribution width standard deviation (RDW-SD), platelet count 
(PLT), mean platelet volume (MPV), platelet distribution width 
(PDW), and plateletcrit (PCT).  
 
 
Measurement of plasma lipid profile 
 
Total cholesterol (TC), triglyceride (TG), and high density 
lipoprotein-cholesterol (HDL-Chol) were determined using 
commercially available test kits from Randox Laboratories Ltd. 
(UK). LDL- Cholestrol was calculated according to Momoh et al. 
(2018a).  
 
LDL-C=TC- HDL-C –TG/5 
 
 
Hepatic antioxidant activities 
 
Preparation of liver homogenate  
 
The liver tissues of some of the sacrificed albino rats were excised 
and the liver samples were cut into small pieces and homogenized 
in phosphate buffer saline (PBS) to give a 10% (w/v) liver 
homogenate. The homogenates were then centrifuged at 12,000 
rpm for 50 min. The supernatant obtained was later used for assay 
of catalase (CAT).  
 
 
Determination of catalase (CAT)  
 
The liver homogenate was assayed for catalase colorimetrically at 
620 mm and expressed as μmoles of H2O2 consumed/min/mg 
protein by the method of Rukkumani et al. (2004). 
 
 
Histopathological studies  
 
The histopathological analyses were assayed in the Department of 
Anatomy, College of Medicine, University of Lagos, Idi-Araba, 
Lagos, Nigeria. The albino rats were sacrificed and their abdomens 
were cut open to remove the liver, heart and kidney. Some of the 
organs were fixed in Boucin’s solution for 12 h, and then embedded 
in paraffin using conventional methods (Galighor and Kozloff, 
1976). They were cut into 5 μm thick sections and stained using 
haematoxylin-eosin dye and finally mounted in di-phenyl xylene. 
The sections were then observed under microscope for 
histopathological changes in the liver, heart and kidney architecture 
and their photomicrographs were taken. 

 
 
Data analysis 

 
Three determinations were carried out for each analysis. The 
results were calculated and expressed as Mean ± Standard 
deviation.  Data  analyses  were  done  using  the  GraphPad  prism  
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Table 1. Results of the physical parameters of the characterized Carica 
papaya seed oil. 
 

S/N Parameter Carica papaya seed oil 

1 Oil yield (%) 30.31±2.38 

2 Colour golden yellow 

3 Specific gravity 0.9162±0.012 

4 Refractive index 1.468±0.22 

5 Viscosity (mm
2
s

-1
) 22.45±2.00 

6 Melting point  (°C) 42.30±3.0 

7 Smoke point (°C) 212.13±9.0 

8 Flash point
  
(°C) 274.74±12 

 
 
 
computer software version 5.01. One-way ANOVA PosthocTuheyˈs 
test was used for comparing significant difference between the 
different groups across the rows. A P-value < 0.05 was considered 
significant. 

 
 
RESULTS AND DISCUSSION 
 

C. papaya seed oil extract is a liquid at room temperature 
with a golden yellow color classified as C. papaya seed 
oil. The percentage oil yield for C. papaya seed oil is 
30.31±2.38% (Table 1). The result of the oil yields 
indicates that the seeds exhibited relatively high oil 
content suitable for consideration in the biodiesel 
production. The oil yield of C. papaya seeds oil (30.31%) 
can be compared to those obtained by Marfo et al. (1986) 
(28.3%) and Puangsri et al. (2005) (30.7%), respectively. 
Specific gravity and viscosity of oil are significant 
properties that are always considered in oil which serve 
as feed stock for biodiesel.  The higher the value of the 
specific gravity of the oil, the denser the fuel will be. This 
will affect the flow and volatility of the oil. The refractive 
index for C. papaya seeds oil was 1.468±0.22. The 
refractive index of C. papaya seed oil in this work is 
similar to that reported for C. papaya seeds oil (1.409 ± 
0.003) according to Afolabi et al. (2011). The refractive 
index is used to check the purity of substance and also 
reflects the degree of unsaturation and chain length of oil. 
The viscosity measures the flow property of a fluid and 
determines ease of flow of vegetable oil in engine, if used 
directly. The result of the kinematic viscosity of C. papaya 
seed oil was found to be 22.45±2.00 mm/s. This value is 
considered high for direct applications in engines when 
compared with ASTM specification (1.90-7.50) for 
biodiesel. However, the high viscosity value is bound to 
reduce upon trans-esterification process of biodiesel. 
Melting point is dependent on the degree of unsaturation 
of the fatty acids present in the oil and on the chains of 
fatty acids. The low melting point of the oil (42.30±3.0°C) 
can be attributed to their unsaturation (Gavin, 1981). The 
Thermo-physical properties such as smoke point and 
flash point were also investigated. The smoke and flash 
points  of   C.  papaya   seed   oil   were  212.13±9.0  and 

274.74±12°C, respectively (Table 1). These values 
recorded were found to be in close range when 
compared with other vegetable oils, such as soya bean 
oil, palm oil and cotton seeds oil (Codex, 1999). Smoke 
point is the temperature at which heated oil begins to 
smoke and produces toxic fumes and harmful radicals 
while flash point is the temperature at which vapor 
coming from oil will catch fire from an ignition source.  

Acid value is a direct measure of a percentage of free 
fatty acid in a given amount of oil. It is a measure of 
extent to which triglycerides in the oil have been 
decomposed by lipase action into free fatty acid. An acid 
value depends on the degree of rancidity which is used 
as an index of freshness (Ochigbo and Palkis, 2011). The 
acid value obtained from C. papaya seeds oil was 
2.848±0.28 mg/KOH/g (Table 2). The acid value of C. 
papaya seeds oil is close to the value reported by 
Malacrida et al. (2011) (2.53±0.08) but higher than 0.98 
mg/KOH/g reported by Anwar et al. (2017). Free fatty 
acid is an important pointer in determining the suitability 
of oil. The lower the free acid content the more appealing 
the oil is (Coenen, 1976). The free fatty acid for the C. 

papaya seed oil was 1.29 0.16% indicating low 
hydrolytic activities due to the present of moisture. The 
low free fatty acid of the oil (<5%) makes it suitable as 
edible oil and biodiesel feedstock for trans-esterification 
process rather than saponification and increase biodiesel 
yield. Iodine value and saponification values are also 
determinant chemical key factors to be considered in 
biodiesel production from biodiesel feedstock. The iodine 
value measures the degree of unsaturation and shelf-life 
of the oil. The peroxidation of the oil occurs at the 
unsaturation point causing rancidity of the oil and affects 
the fuel properties of the fuel produced from the oil 
(Mittelbach and Gangi, 2001). The iodine value of C. 
papaya seeds oil was 70.78±1.69 while the saponification 
value obtained was 192.06±1.62 mg/KOH/g. The C. 
papaya seeds oil saponification value is in close 
agreement with 193.5±0.1 (Hasanah et al., 2014), 197.0 
mg/KOH/g (Marfo et al., 1986) and 193.4 mg/KOH/g 
(Harvey et al., 1978) but higher than 154.7 mg/KOH/g 
(Puangsri et  al., 2005) and 107.99 mgKOH/g (Agunbiade  
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Table 2. Results of the chemical parameters of the characterized Carica papaya seed 
oil. 
 

S/N Parameter Carica papaya seed oil 

1 Acid value (Mg KOH/g) 2.848±0.28 

2 Free fatty acid (%) 1.29±0.16 

3 Saponification value (mgKOH/g) 192.06±1.62 

4 Iodine value (gI2/100 g) 70.78±1.69 

5 Peroxide value (Meq/kg) 5.079±0.079 

 
 
 
and  Adewole, 2014). According to Ezeagu et al. (1998), 
a saponification value of 200 mg/KOH/g indicates high 
proportion of fatty acid of low molecular weight. This 
value shows that the oil may have the potential for use in 
soap making, cosmetics and for the thermal stabilization 
of polyvinylchloride (PVC). However, the saponification 
value of C. papaya seeds oil falls within the range of 
edible oils according to Codex (1999). 

The iodine value of C. papaya seeds oil (70.80±1.69 
gI2/100 g) obtained in this study is similar compared with 
74.81 gI2/100 g (Marfo et al., 1986), 79.95±1.251 gI2/100 
g (Malacrida et al., 2011) and 76.9±0.2 (Hassanah et al., 
2014) for C. papaya seed oil but slightly higher than 64.1 
gI2/100 g (lee et al., 2011) and 66.0 gI2/100 g (Puangsri 
et al., 2005). The low iodine values of C. papaya seeds 
oil of less than 100 g I2/100 g confirmed it to be non-
drying oil of commercial values such as lubricant, 
moisturizers, hydraulic fluids, biofuels and so on. The 
peroxide value obtained for C. papaya seeds oil was 
5.079±0.079 shown in Table 2. The peroxide value is 
defined as the amount of peroxide oxygen per 1 kg of fat 
or oil. It gives a measure of the extent to which an oil 
sample has undergone primary oxidation. The double 
bonds found in fats and oils play a role in autoxidation. 
Oils with a high degree of unsaturation are most 
susceptible to autoxidation. It is a key factor for the 
freshness of oils. The peroxide values of fresh oils are 
less than 10 Meq/kg; when the peroxide value is between 
30 and 40 Meq/kg, a rancid taste is noticeable. 
Therefore, C. papaya seeds oil is still considered fresh.  
 
 

Physical and chemical parameters of the 
characterized C. papaya seeds oil  
 

Table 1 reveals the physical properties of C. papaya 
seeds oil extract.  
 
 
Fatty acid composition of C. papaya seeds oil 
extracts 
 
Lignoceric acid was detected at low concentration 
(0.14±0.03%) in C. papaya seeds oil while margaric acid 
shows no detection. The total composition of unsaturated 
fatty acid and saturated fatty acids in C. papaya seeds oil 

was 79.52 and 20.48%, respectively. This implies that 
unsaturated fatty acid in the oil is more than saturated 
fatty acid which corroborate with 70.80±1.69 gI2/100 g 
iodine value for the C. papaya seeds oil. The value of 
total unsaturated and saturated fatty acids obtained from 
this study agrees with the patterns of the fatty acid 
distribution as reported previously for papaya’s seeds oil 
(Marfo et al., 1986; Singh, 1990). The function and 
biological activities of the different fatty acids have been 
explained in Table 3. 

 
 
Hematological parameters for animals assayed 
during sub-acute toxicity test 

 
Hematological and biochemical indices are major 
parameters used for the assessment of the health status 
of human and animals (Momoh et al., 2018b). The reason 
for assessing the HGB level is to assess the amount of 
intracellular iron present in the blood. RBC measures the 
level of anemia while HCT shows the volume of RBC in 
100 mL of blood and it helps to determine the degree of 
polycythemia or anemia (Momoh et al., 2018b). The 
hematological parameters for the sub-acute toxicity study 
shows that there were significant decrease (p<0.05) in 
the levels of blood HCT, RBC and HGB counts in rats 
administered with pawpaw seed oil compared to the 
healthy rats (group A). The significant reductions 
(P<0.05) in these hematological parameters in Groups B 
to D rats suggest the cytotoxic effects and the 
suppression of the erythropoiesis indices caused by the 
C. papaya seed oil. The result obtained from this study 
showed clearly that the pawpaw seed oil may be 
hematotoxic and may cause anemia if consumed in large 
quantity. We observed significant (P<0.05) increase in 
Mid#, Mid%, MCH (except group D) and PCT (except 
group C and D) values in group A rats compared to the 
other rats in other groups. Group A rats also showed 
significant (P<0.05) reduction in WBC (except groups B 
and C), gran # (except groups B and C), gran % (except 
B and D), lymph # (except groups B and C) and lymph % 
values when compared with all animals in other groups. 
Other hematological indices like: PDW, MPV, MCV and 
MCHC are not significantly (p>0.05) different in all the 
animals of all the groups (Table 4).  

https://en.wikipedia.org/wiki/Kilogram
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Table 3. Results of the fatty acids profile of Carica papaya seed oil. 
 

Fatty acid 
Class of fatty 
acid 

Molecular 
formula 

Molecular 
weight (g/mol) 

Amount 
(%) 

 Activities 

Myristic acid Unsaturated CH3(CH2)12COOH 228.37 0.19±0.03 Fragrance ingredient, opacifying agent, surfactant, cleansing agent, and emulsifier, as a lubricant (Bingham et al., 2001) 

Palmitic acid Saturated CH3(CH2)14COOH 256.42 14.36±0.96 Ant-oxidant, emulsifier and surfactant, used for soap (Bingham et al., 2001) 

Palmitoleic acid Unsaturated C16H30O 254.41 0.39±0.05 Enhancement of skeletal muscle, anti-thrombotic effects, anti-inlamentory (Anderson et al., 2012) 

Margaric acid Saturated C17H34O2 270.5 ND Membrane stabilizer, emulsifier (Cardoso et al., 2004) 

Stearic acid Saturated CH3(CH2)16COOH 284.48 5.09±0.5 Used as an emulsifying agent, solubilizing agent (Nasaruddin et al., 2013) 

Oleic acid Unsaturated C18H34O 282.468 73.36±1.07 - 

Linoleic acid Unsaturated C18H32O2 280.4472 4.56±0.20 Anti-cancer, anti-obesity (Carrasco, 2009) 

Linolenic acid Unsaturated C18H30O2 278.43 0.68±0.14 treatment of the postmenopausal symptoms (Van-Nieuwenhove et al., 2012) 

Arachidic acid Unsaturated C20H40O2 312.5 0.40±0.05 used for the production of detergents, photographic materials and lubricants (Nasaruddin et al., 2013) 
      

Arachidonic 
acid 

Unsaturated C20H32O 304.474 0.27±0.06 
Helps to maintain hippocampal cell membrane fluidity. It also helps protect the brain from oxidative stress help in 
biosynthesis of anandamide (Liu et al., 2004) 

      

Behinic acid Unsaturated C22H44O2 340.592 0.29±0.04 used in lubricating oils, and as a solvent evaporation retarder in paint remover (Natsuo et al., 2013) 

Erucic Unsaturated C22H42O2 338.6 0.21±0.01 Antibacterial used in oil paint (Sahasrabudhe et al., 1977). 

Lignoceric acid Saturated C20H40O2 368.6 0.14±0.03  

 
 
 
Effect of C. papaya seed oil on lipid profiles 
and catalase in animals administered with the 
oil 
 
Lipid profile is a group of test consisting of total 
cholesterol (TC), triglycerides (TG), HDL and LDL-
cholesterol. The lipid profile is used, together with 
other risk factors, to assess person's risk of 
cardiovascular disease (CVD). The results of the 
levels of lipid profile for the treatment period in 
Wistar rats are shown in Table 5. C. papaya seed 
oil administration in animals significantly (P<0.05) 
increase TC (except group B animals), TG and 
LDL-cholesterol concentration compared to group 
A rats. This is an indication that the pawpaw seed 
oil may cause dyslipidemia and lead to 
cardiovascular diseases since these diseases are 
caused by significant (P<0.05) increased in TC, 
TG and  LDL-cholesterol  (Momoh  et  al., 2018a). 

The levels of activity of CAT and HDL-cholesterol 
concentration did not show any significant 
(P>0.05) difference in all the experimental 
animals. 
 
 
Histopathological study 
 
The liver, kidney and heart  architecture of healthy 
animals and animals administered with C. papaya 
seed oil are as shown in Figure 1. Groups A, B, C 
and D rats show normal histologic section of liver 
showing general structure, central vein (CV), 
portal vein (PV) and the basophilic portion with 
nucleus and the acidophilic cytoplasm of the 
acinar cells. No abnormalities are seen (Plates 1 
to 4). Plate 5 shows group A rat histological 
sections of kidney tissue showing normocellular 
glomerular   tufts   disposed   on    a    background 

containing renal tubules. No abnormalities were 
seen. Group B animal (Plate 6) shows histologic 
sections of kidney tissue showing normocellular 
glomerular tufts disposedon a background 
containing viable tubules and aggregates of 
inflammatory cells were seen. Plate 7 shows 
group C rat histological sections of kidney tissue 
showing normocellular glomerular tufts disposed 
on a background containing renal tubules. The 
interstitium is infiltrated by dense aggregates of 
inflammatory cells. Group D rat (Plate 8) shows 
histologic sections of kidney tissue with 
normocellular glomerular tufts disposed on a 
background containing viable tubules with 
congested blood vessels (vascular congestion) 
seen. Groups A, B and C rats (Plates 9 to 11) 
show histologic sections of heart muscles showing 
interlacing fascicles of cardiac myocytes or 
myocardial  cells.  No abnormalities are seen in all  

https://en.m.wikipedia.org/wiki/Lubricating_oil
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Table 4. Hematological parameters of animals administered with pawpaw seed oil during sub-acute toxicity test. 
 

Hematological parameter Group A Group B Group C Group D 

WBC (×10
9
/L) 7.21±1.18

b
 6.81±0.89

b
 6.73±0.99

b
 16.30±1.04

a
 

Lymph# ×10
9
/L 1.91±0.41

b
 2.13±0.36

b
 2.62±0.38

b
 9.78±0.94

a
 

Mid# ×10
9
/L 2.88±0.95

a
 0.23±0.09

c
 0.54±0.45

bc
 1.53±0.84

b
 

Gran# ×10
9
/L 2.72±0.62

b
 1.53±0.53

c
 3.87±0.74

ab
 4.89±0.68

a
 

Lymph% 22.86±2.17
c
 56.65±4.53

a
 39.47±2.94

b
 60.89±5.18

a
 

Mid% 39.38±4.51
a
 5.86±0.51

b
 7.05±0.47

b
 9.57±0.82

b
 

Gran% 37.93±3.72
b
 38.65±4.06

b
 53.68±5.35

a
 29.73±2.84

c
 

HGB (g/dl) 18.07±1.18
a
 9.31±0.71

c
 13.02±1.21

b
 11.54±0.93

b
 

RBC (×10
9
/L) 9.45±0.24

a
 5.43±0.32

d
 7.75±0.27

b
 6.48±0.64

c
 

HCT% 51.34±6.78
a
 27.91±1.19

c
 38.42±3.40

b
 34.45±4.70

bc
 

MCVfl 54.37±5.61
a
 51.58±6.74

a
 49.68±5.44

a
 53.17±5.82

a
 

MCH (pg) 19.08±1.13
a
 17.18±0.93

b
 16.77±0.85

b
 17.74±0.76

ab
 

MCHC (g/dl) 35.03±3.56
a
 33.34±4.15

a
 33.83±3.84

a
 33.44±4.27

a
 

RDW-CV (%) 12.22±1.52
b
 15.14±1.97

ab
 17.02±2.63

a
 18.61±2.40

a
 

RDW-SD fl 23.45±3.94
b
 27.24±2.42

ab
 28.04±4.20

ab
 32.92±3.69

a
 

PLT (×10
9
/L) 606.45±33.45

b
 587.93±45.23

b
 658.81±49.34

b
 1149.13±59.28

a
 

MPV fl 7.04±0.34
a
 6.81±0.45

a
 6.94±0.51

a
 7.55±0.28

a
 

PDW 15.52±1.21
a
 14.83±1.36

a
 15.24±0.94

a
 16.02±0.82

a
 

PCT% 0.424±0.0250
a
 0.065±0.0067

b
 0.440±0.0540

a
 0.457±0.0410

a
 

 

Data are presented as Mean ± SD (n=5). One-way ANOVA Post hoc Tukey’s test was used for comparing significant difference between 
the different groups across the rows. a=highest, b= medium, c=lowest. Those groups that have the same letters are not significant 
(P>0.05) while those that have different letters are significant (P<0.05) when comparing across the rows. 

 
 
 

Table 5. The effect of Carica papaya seed oil on lipid profiles and catalase in albino rats. 
 

Parameter Group A Group B Group C Group D 

TC (mg/dl) 97.45±8.01
b
 119.88±13.83

ab
 128.78±14.13

a
 139.34±15.22

a
 

TG (mg/dl) 84.23±5.35
b
 102.01±7.11

a
 109.73±8.37

a
 112.67±7.56

a
 

HDL-Chol (mg/dl) 58.29±4.68
a
 63.87±5.61

a
 64.59±4.58

a
 63.94±3.39

a
 

LDL-Chol (mg/dl) 22.31±2.26
c
 35.61±6.78

b
 42.24±7.81

b
 52.87±4.28

a
 

CAT (µmol/min/mg protein) 39.66±1.25
a
 37.25±1.78

a
 38.12±2.41

a
 38.97±2.29

a
 

 

Data are presented as Mean ± SD (n=5). One-way ANOVA Post hoc Tukeyˈs test was used for comparing significant difference 
between the different groups across the row. a=highest, b= medium, c=lowest. Those groups that have the same letters are not 
significant (P>0.05) while those that have different letters are significant (P<0.05) when comparing across the row. 

 
 
 
these animals. Plate 12 shows group D rat histological 
sections of heart muscle showing interlacing fascicles of 
cardiac myocardial cells with some congested blood 
vessels (vascular congestion). 

 
 
Conclusion 

 
This study characterizes oil from Carica papaya seeds. 
From the results, it was found that the oil exhibited viable 
potentials as biodiesel feedstocks based on high oil 
content, oil quality properties and fatty acid composition. 
The biochemical parameters show that the oil is 
hematotoxic, possess dyslipidemic  properties  and  have 

effect on the heart and kidney architecture.  
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Plate 1. Selected photomicrograph of liver 
section of group A rat showing normal 
hepatocytes with no visible lesions. 

 
Plate 2. Selected photomicrograph of liver 
section of group B rat showing normal 
hepatocytes with no visible lesions. 

 
Plate 3. Selected photomicrograph of liver 
section of group C rat showing normal 
hepatocytes with no visible lesions. 

   

 
Plate 4. Selected photomicrograph of liver 
section of group D rat showing normal 
hepatocytes with no visible lesions. 

 
Plate 5 Selected photomicrograph of 
kidney section of group A rat showing 
normocellular glomerular tufts with no 
visible lesions. 

 
Plate 6. Selected photomicrograph of 
kidney section of group B rat showing 
normocellular glomerular tufts 
containingviable tubules with nephritis. 

   

 
Plate 7. Selected photomicrograph of kidney 
section of group C rat showing normocellular 
glomerular tufts with inflammatory cells. 

 
Plate 8. Selected photomicrograph of 
kidney section of group D showing 
normocellular glomerular tufts with 
congested blood vessels. 

 
Plate 9. Selected photomicrograph of 
heart muscle of  group A rat showing 
normal structure with no abnormalities 
seen 

   

 
Plate 10. Selected photomicrograph of heart 
muscle of group B showing normal structure 
with no abnormalities seen 

 
Plate 11. Selected photomicrograph of 
heart muscle of group C rat showing 
normal structure with no abnormalities 
seen 

 
Plate 12. Selected photomicrograph of 
heart muscle of group D rat showing 
vascular congestion with some 
abnormalities. 

 
 

 

Figure 1. Photomicrograph of the liver, kidney and heart section stained with hematoxylin and eosin (H&E X 400) for animals administered 
with pawpaw seed oil. 



 
 
 
 
REFERENCES 
 
Abayeh OJ, Aina EA,Okuonghae CO (1998).Oil content and oil quality 

characteristics of some Nigerian oil seeds. Journal of Pure and 
Applied Sciences 1:17-23. 

Afolabi IS, Marcus GD, Olanrewaju TO,Chizea V (2011). Biochemical 
effect of some food processing methods on the health promoting 
properties of under-utilized Carica papaya seed. JNP 4:17-24. 

Agunbiade FO, Adewole TA (2014).Methanolysis of Carica papaya 
seed oil for production of biodiesel. Journal of fuels. ID;904076 
http//dx.doi.org/101155/2014/904076. 

Anwar M, Rasul MG, Ashwath N (2017). Optimization from biodiesel 
production process from papaya (Carica papaya) seed oil I.EEE 7

th
 

international conference on power and energy 
systems.https/www.researchgate.net/ publication 321894728. 

Association of official analysis chemists (AOAC) (1990).official methods 
of analysis, AOAC, Washington D.C, USA 13

th
 edition, 1990.  

Atabani AE, Silitonga AS, Badruddin IA (2012). A comprehensive 
review on biodiesel as an alternative energy resource and its 
characteristics. Renewable and Sustainable Energy Reviews 
16(4):2070-2093. 

Balat M (2011). Potential alternatives to edible oils for biodiesel 
production-a review of current work. Energy Conversion and 
Management 52(2):1479-1492   

Balat H, Oz C (2008). Challenges and opportunities for bio-diesel 
production in turkey. Energy Exploration and Exploitation 26(5):327-
346. 

Bhuiya M, Rasul M, Khan M (2016). Prospects of 2nd generation 
biodiesel as a sustainable fuel—Part: 1 selection of feedstocks, oil 
extraction techniques and conversion technologies. Renewable and 
Sustainable Energy Reviews 55:1109-1128. 

Bingham E, Cohrssen B, Powell CH (2001). Patty's Toxicology Volumes 
1-9 5th ed. John Wiley and Sons. New York, N.Y. 

Cardoso CR, Souza MA, Ferro EA, Favoreto S, Jr, Pena JD (2004). 
Influence of topical administration of n-3 and n-6 essential and n-9 
nonessential fatty acids on the healing of cutaneous wounds. Wound 
Repair Regen 12(2):235-243.  

Calzada F, Yépez-Mulia L, Tapia-Contreras A (2007). Effect of Mexican 
medicinal plant used to treat trichomoniasis on Trichomonas vaginalis 
trophozoites. Journal of Ethnopharmacology 113(2):248-251. 

Carrasco F (2009). "IngredientesCosméticos". Diccionario de 
Ingredientes (4th ed.). 428. ISBN 978-84-613-4979-1. 

Clan HT, Heu RA, Tang CS, Okazaki EN, Ishizaki SM (1978). 
Composition of papaya seeds. Journal of Food Science 43:255-256. 

Codex (1999). Alimentarius  International Food  Standards  for Named 
Vegetable oils  CODEX STAN 210 -1999 Adopted in 1999; Revision; 
2001, 2003. pp. 1- 13. 

Coenen JWF (1976).   Hydrogenation of edible oils. Journal of America 
oil Chemists Society AOCS 53:338-339. 

Demirbas A (2007). Importance of biodiesel as transportation fuel. 
Energy Policy 35(9):4661-4670.  

Ezeagu IE, Petze KJ, Lange E, Metges, CC (1998). Fat Content and 
Fatty Acid Composition of Oils Extracted from Selected Wild- 
Gathered Tropical Plant Seeds from Nigeria. Journal of the American 
Oil Chemists Society 75(8):1031-1035  

Fokoue AMB, Kansci G, Ponka R, Fotso M, Tchiegang CT (2009). 
Chemical properties of some cucurbitaceae oils from Cameroun. 
Pakistan Journal of Nutrition 8(9):1325-1334. 

Galighor AE, Kozloff EN (1976). Essentials of practical microtechnique 
2nd edn, Lea and Febiger, NewYork. 

Gavin A.M (1981). Deodorization and finished oil handling.  Journal of 
American oil Chemistssociety 59(3):175-185. 

Guide for the Care and Use of Laboratory Animals. Washington NIH 
Publication (2011).ISBN-13: 978-0-309-15400-0ISBN-10: 0-309-
15400-6. 

Harvey T, Chan J, Ronald AH (1978).composition of papaya seeds. 
Journal of Food Science 43:8255-8256. 

Hasanah MG, Jalal deen MN, Bangun PN,kamariah L, Noorzianna AY 
(2014). Physiochemical characterization of papaya (Carica papaya l.) 
seed oil of the Hong Kong/ sekaki variety. Journal of Oleo Science 
63(9):885- 892. 

Kermanshai R, McCarry BE, Rosenfeld J, Summers PS, Weretilnyk EA. 

Oshin et al.          51 
 
 
 
    Sorger GJ (2001). Benzyl isothiocyanate is the chief or sole 

anthelmintic in papaya seed extracts. Phytochemistry 57(3):427-435. 
Knothe G (2010). Biodiesel and renewable diesel: a comparison. 

Progress in Energy and Combustion 36(3):364-373.  
Lee RA, Lavoie JM (2013). From first-to third-generation biofuels: 

challenges of producing a commodity from a biomass of increasing 
complexity. Animal Front 3(2):6-11.  

Lee WJ, Lee MH, Su NW (2011).Characterization of papaya seed oils 
obtained by extrusion-expelling process. Journal of the Science of 
Food and Agriculture 91(13):2348-2354. 

Liu M, Xu X, Rang W, Li Y, Song Y (2004). Influence of ovariectomy 
and 17β-estradiol treatment on insulin sensitivity, lipid metabolism 
and post-ischemic cardiac function. International Journal of 
Cardiology 97(3):485-493. [PubMed] [Google Schola]. 

Lohiya NK, Manivannan B, Goyal S, Ansari AS (2008). Sperm motility 
inhibitory effect of the benzene chromatographic fraction of the 
chloroform extract of the seeds of Carica papaya in langur monkey, 
Presbytis entellus entellus. Asian Journal of Andrology 10(2):298-
306. 

Malacrida CR, Kimura M, Jorge N (2011). Characterization of a high 
oleic oil extracted from papaya (Carica papaya L.) seeds. Food 
Science and Technology 31(4):929-934. 

Marfo EK, Oke OL, Afolabi OA (1986).Chemical composition of papaya 
(Caricapapaya) seeds. Journal of Food Chemistry 22: 259-266. 

Mittelbach M, Gangi S (2001). Long  storage stability of biodiesel made 
from rape seed and used frying oil (AOCS:Journal of the American oil 
chemist society 78(6):573-577. 

Momoh JO, Osuntoki AA, Ebuehi OAT (2018a). Hepatic Lipase 
Influences Plasma Lipid Profiles and Lipoprotein Ratios in  Regional 
Hospital Patients with Ischemic Stroke. International Journal of 
Biochemistry Research and Review 21(3):1-13, Article 
no.IJBCRR.35257 ISSN: 2231-086X, NLM ID: 101654445. 

Momoh JO, Adeniyi MO, Aderele OR (2018b). Experimental and 
mathematical model for the hepatoprotective effect ofmethanolic 
Extract of MoringaoleiferaLeaf against CCl4- induced Hepatotoxicity 
in Sprague Dawley Male Albino Rats. Journal of Advances in 
Medicine andMedical Research 26(5):1-14. Article no.JAMMR.32062 
ISSN: 2456-8899. 

Moser BR (2009). Biodiesel production, properties, and feedstocks. In 
Vitro Cell Dev Pl 45:229-266. 

Naik SN, Goud VV, Rout PK, Dalai AK (2010). Production of first and 
second generation biofuels: a comprehensive review. Renewable and 
Sustainable Energy Reviews 14(2):578-597.  

Nasaruddin MH, Noor NQIM, Mamat H (2013).  "Komposisi 
Proksimatdan Komponen Asid Lemak Durian Kuning 
(Duriograveolens) Sabah" [Proximate and Fatty Acid Composition of 
Sabah Yellow Durian (Duriograveolens)] (PDF). SainsMalaysiana (in 
Malay). 42(9):1283-1288. ISSN 0126-6039. OCLC 857479186. 

Natsuo U, Kazuhito T, Uyama T (2013). "Metabolism of 
endocannabinoids and related N -acylethanolamines: Canonical and 
alternative pathways". The FEBS Journal 280(9):187494. 
doi:10.1111/febs.12152. PMID 23425575 

Ochigbo SS, Paiko YB (2011).Effects of Solvent Blending on the 
Characteristics of Oils Extracted from the Seeds of 
Chrysophyllumalbidium. International Journal of Science and Nature 
2(2):352-358.  

Okeniyi JA, Ogunlesi TA, Oyelami OA, Adeyemi LA (2007). 
Effectiveness of dried Carica papaya seeds against human intestinal 
parasitosis: pilot study. Journal of Medicinal Food 10(1):194-196. 

Onuegbu NC, NwukaMU, Ojukwu M, kabu NO (2016).  Nutritional 
properties of African pear seed and performance of defatted cake in 
poultry feed formulation. Journal of Animal Research and Nutrition 
1(9):1-3. ISSN 2572-5459.http://animalnutrition.imedpub.com. 

Puangsri T, Abdulkarim SM, Ghazal HM (2005). Properties of Carica 
papaya. L (papaya) seed oil following extraction using solvent and 
aqueous enzymatic methods. Journal of Food Lipids 12:62-76. 

Rukkumani R, Aruna K, Varma PS, Rajasekaran KN, Menon VP (2004). 
Comparative effects of curcumin and an analog of curcumin on 
alcohol and PUFA induced oxidative stress. Journal of 
Pharmaceutical Sciences 7(2):274-283. 

Saha U, Jackson D (2018). Analysis of moisture, oil, and fatty acid 
composition of olives by near‐infrared spectroscopy: development  

https://en.m.wikipedia.org/wiki/International_Standard_Book_Number
https://en.m.wikipedia.org/wiki/Special:BookSources/978-84-613-4979-1
https://www.ncbi.nlm.nih.gov/pubmed/15561337
https://scholar.google.com/scholar_lookup?journal=Int+J+cardiol&title=Influence+of+ovariectomy+and+17%CE%B2-estradiol+treatment+on+insulin+sensitivity,+lipid+metabolism+and+post-ischemic+cardiac+function&author=M+Liu&author=X+Xu&author=W+Rang&author=Y+Li&author=Y+Song&volume=97(3)&publication_year=2004&pages=485-93&pmid=15561337&
http://www.ukm.my/jsm/pdf_files/SM-PDF-42-9-2013/11%20Mohd%20Hanif.pdf
http://www.ukm.my/jsm/pdf_files/SM-PDF-42-9-2013/11%20Mohd%20Hanif.pdf
http://www.ukm.my/jsm/pdf_files/SM-PDF-42-9-2013/11%20Mohd%20Hanif.pdf
https://en.m.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0126-6039
https://en.m.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/857479186
https://en.m.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1111%2Ffebs.12152
https://en.m.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/23425575
http://animalnutrition.imedpub.com/


52         J. Environ. Chem. Ecotoxicol. 
 
 
 
    and validation calibration models. Journal of the Science of Food and 

Agriculture, 98(5): 1821-1831. 
Sahasrabudhe MR (1977). "Crismer values and erucic acid contents of 

rapeseed oils". Journal of the American Oil Chemists' Society 
54(8):323-324. doi:10.1007/BF02672436. 

Singh L (1990). Carica.Papaya.IBA publishing, New Delhi, India 224 p.  
Van Nieuwenhove CP, Terán V, González SN (2012). Conjugated 

linoleic and linolenic acid production by bacteria: development of 
functional foods (pp. 55-80). London, United Kingdom: IntechOpen. 

 
 
 
 

 
 
 
 
 
 

 
 
 
 
Wang Y, Jacome-Sosa MM, Ruth MR, Lu Y, Shen J, Reaney MJ, Scott 

SL, Dugan MER, Anderson HD, Field CJ, Proctor SD, Vine DF 
(2012). The intestinal bioavailability of vaccenic acid and activation of 
peroxisome proliferator-activated receptor-α and -γ in a rodent model 
of dyslipidemia and the metabolic syndrome. Mol. Nutr. Food Res. 
56: 1234–1246. [PubMed] [Google Scholar]. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

https://en.m.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1007%2FBF02672436

