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Abstract 

The physicochemical properties of a seed oil of Parinari 

pachyphylla Rusby were analyzed. For the extraction of the 

same two conventional methods were used such as: 

mechanical extraction or pressing; using a homemade press; 

and the extraction by solvent which was carried out using a 

soxhlet equipment. The method that showed the highest 

extraction efficiency was that of soxhlet, however the oil 

obtained by pressing presented good yields, this being a virgin 

oil and generating lower extraction costs. The results of the 

physicochemical properties of the oil showed that it can be 

used for the preparation of oleochemical products such as 

soap, shampoo, alkyd resin, methyl ester of fatty acids. 
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INTRODUCTION 

Fat, besides being the main source of energy in the diet (9.3 

calories / g), gives flavor to food [1]. It seems to be one of the 

components of the diet of greater relevance in the risk of 

many pathologies, an association that becomes stronger when 

talking about quantity, origin (animal or vegetable), and the 

type of fatty acids (saturated, monounsaturated and 

polyunsaturated) that constitute it [2]. 

The fatty acids (FA) contribute not only to the consistency of 

the fatty material but also to their gastronomic and culinary 

capacity, they are responsible for the transport of fat-soluble 

vitamins; some of them allow the movement of proteins, give 

fluidity to cell membranes, and intervene in various biological 

functionalities, such as the antioxidant and those related to the 

nervous and visual systems [3]. 

A special group are the "omega fatty acids" (FAω) and the 

"functional fatty acids"; to the latter, the scientific world 

recognizes the benefits associated with health and nutrition. 

They have been tested for their antirhythmogenic, anti-tumor, 

anti-inflammatory and anti-convulsant properties [4]. 

In recent years it has been shown that the inclusion in the diet 

of seeds of different plants such as walnuts, peanuts, almonds, 

pecans and similar products has a beneficial effect on the 

blood lipid profile 9,10 which is attributed to its high content 

of polyunsaturated fatty acids [5]. 

Parinari pachyphylla Rusby is a tree native to South America, 

popularly called, perehuétano in Colombia especially in 

Magdalena and Norte de Santander; it is also distributed in the 

Caribbean region, in the departments of La Guajira and Cesar, 

in the Sierra Nevada of Santa Marta (department of 

Magdalena), the lower valley of the Magdalena River 

(department of Bolívar), in the Zulia region and the Serrania 

of Perijá near the limits with Venezuela (department of Norte 

de Santander), in the Urabá Antioquia and in the Orinoquia 

(department of Vichada), between 100 and 1300 m of altitude 

[6]. 

The tree of perehuétano reaches a height up to 30 m high, 

grows in dry forest to tropical humid, both in riverine forests 

and in hills; It has been found with flowers and fruits for most 

of the year [7]. 

In this order of ideas, it is important to develop research 

projects for the preparation of foods with good functional 

properties that allow the projection of native legumes as 

nutritional and agroindustrial alternatives at the regional and 

national levels. It is expected that when carrying out the 

analyzes of the oils present in the seeds of the perehuétano, 

they possess fatty acids important for food or for biofuels. 

Therefore, in this work, the extraction and characterization of 

Parinari pachyphylla Rusby oil was carried out by studying its 

components, fatty acid profile and measuring its 

physicochemical properties in order to propose other uses for 

the oil. 

 

METHODOLOGY 

Obtaining and pretreatment of the raw material 

The raw material that was used in this work was the seed of 

Parinari Pachiphilla Rusby, this seed was collected in the 

municipality of Montería-Córdoba (Colombia), in the months 

of March and April, the fruits collected already ripe were 

washed and taken to the laboratory to make them the proper 

chemical analysis. 

For the pretreatment of the matter the following steps were 

carried out: first the seed was separated from the mesocarp, 

then the peeling was done, which consists of taking a knife 

and splitting the seeds in two and then extracting the nut, the 

seeds were exposed to the sun for 3 hours. 
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Oil extraction 

The methods used for the extraction of Parinari Pachiphilla 

Rusby seed oil were: mechanical extraction (pressing) and 

solvent extraction, both methods were compared in order to 

identify the most suitable for obtaining the oil. 

Extraction by pressing: To extract the oil from the seed by 

mechanical means (pressing), first crush the sample, take 50 

g; the sample is heated and placed in the press cartridge which 

is handled through a bottle-type hydraulic jack, with a 

maximum load capacity of 4000 kg (4 tons) [6,8]. 

Solvent extraction: For the extraction by solvent a mixed 

procedure (percolation-immersion) was used, in a soxhlet 

equipment using n-Hexane as solvent, the sample previously 

crushed is placed in a porous cartridge which allows the entry 

and exit of the solvent, and it is taken to the equipment, the 

obtained micelle is taken to a rotaevaporator to recover the 

solvent and obtain the oil [6,8]. 

 

Pretreatment of the sample 

Crude vegetable oils tend to have large amounts of free fatty 

acids, gums, moisture, phospholipids, phosphatides and other 

impurities that affect some of the processes. This partial 

refining (pretreatment) includes degumming, neutralization, 

washing and drying [9]. 

 

Determination of physicochemical properties 

The physicochemical properties such as: acidity index, iodine, 

peroxide, saponification, corrosion in copper foil, humidity 

and volatile matter, which will be described below, will be 

carried out in triplicate to report reliable values. 

Moisture and volatile matter: For this procedure the porcelain 

capsules were dried in a muffle and cooled in a desiccator, 

then an amount of 2 grams of the oil is weighed; the capsule 

with the sample is placed in the muffle at 105 ° C, for 30 

minutes; Then it was placed in a desiccator to cool and then 

weighed [10]. 

Corrosion of the copper foil: a polished copper foil was added 

and they were left in heating for 3 hours followed, then the 

foils were removed and washed with ethanol; it is observed if 

there is a change of color which is compared with the 

specifications of the ASTM Standard and the level of 

corrosion is classified [11]. 

Acidity index: This method determines the free fatty acids 

present in the seed sample Parinari pachyphylla Rusby [12]. 

Iodine index: The iodine index is a measure of the unsaturated 

degree (numbers of double bonds) of fats. For its 

determination, AOCS recommends the Wijs method [13]. 

Peroxide index: The peroxide index indicates the extent to 

which oil has experienced oxidative rancidity. After 

proceeding to perform the respective calculations according to 

the following equation [14]. 

Saponification Index: The saponification index is the amount 

of alkali to saponify in a defined amount of sample. After 

obtaining the sample, it was titrated with the hydrochloric acid 

solution using phenolphthalein as an indicator [15]. 

Spectroscopic analysis by mass-coupled gas chromatography 

(GC-MS): The compounds present in the study oil and their 

percentages were analyzed in the spectra of the gas 

chromatography equipment coupled to masses, following the 

protocol described in C: SDCHEM \ METHODS \ 

ACEITES.M. [16]. 

 

RESULTS 

Oil extraction 

Next, the data obtained from the different extractions carried 

out will be analyzed. 

Extraction by pressing: For this extraction of the oil by 

pressing, 40g of sample was used in each of the observations; 

from which the data reported in Table 1 were obtained. 

 

Table 1. Oil extractions by pressing the seed 

Sample Weight 

(g) 

Volume 

obtained 

from the 

oil (mL) 

Extracted 

oil (%) 

Performance  

(%) 

1 40.065 29.0 54.94 71.25 

2 40.085 27.7 52.52 71.70 

3 40.072 28.5 53.48 72.20 

X 40.07 28.4 53.64 71.71 

S 0.0082 0.53 0.99 0.38 

 

In the extraction of the oil by pressing the seed an average oil 

volume of 28.4 mL was obtained with a yield of 71%, which 

indicates that it is a very efficient method, being an excellent 

option for this extraction at an industrial level. This oil by 

pressing is an oil without any chemical treatment with good 

physical properties and very useful since its residual cake can 

be used in the agro-agricultural industry as animal feed 

according to its characteristics. 

Solvent extraction (Soxhlet): In the extraction of the acetone 

by sun see (soxhlet) 40g of sample was used in each of the 

observations and 300 mL of solvent (hexane); of which the 

results were obtained in Table 2. 

 

Table 2. Oil extractions by solvent of the seed 

Sample Weight 

(g) 

Volume 

obtained 

from the 

oil (mL) 

Extracted 

oil (%) 

Performance 

(%) 

1 40.005 36.00 78.70 94.60 

2 40.026 38.00 79.97 94.03 

3 40.013 37.00 79.57 93.76 

X 40.015 37.00 79.38 94.25 

S 0.0086 0.81 0.53 0.35 
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It should be noted that in the oil extracted by soxhlet, an 

average volume of extracted oil of 37 mL was obtained for an 

average extraction percentage of 79.38% with a yield of 

94.25%, which indicates that it is a better method compared to 

extraction by Pressing the same oil as the extraction is 

increased by 25.74%, observing an oil with excellent 

organoleptic properties such as color, brightness and 

transparency. This is because the solvent used interacts much 

more with the sample thus extracting more oil, the choice of 

any of the extraction methods will depend on the final 

destination of the oil, this method as the method of pressing is 

recommended for oil extraction from Parinari pachyphylla 

Rusby seed at an industrial level. 

 

Physicochemical properties 

In the following tables, each of the results obtained in the 

different analyzes performed on Parinari pachyphylla Rusby 

seed oil will be presented. 

Moisture and volatile matter: As can be seen, a percentage of 

moisture and volatile matter was obtained in the oil extracted 

by pressing 0.2%, which is within the international ranges for 

oils for food use; (CODEX at 105 °C Max 0.2%; ANDI 

0.1%); This demonstrates that the degumming process with 

water does not significantly influence the humidity of the oil, 

making it a very suitable process to remove impurities from 

the oil [17]. 

Corrosion of the copper foil: In the corrosion test of the 

copper foil of the oil extracted by pressing, it is within 

category 1A, which indicates that the copper practically did 

not react with the oil, that is, it has a good resistance to 

corrosion (copper) [18]. 

Acidity index: acidity index of the oil extracted by pressing, 

where we can observe that the average acid value of the 

extracted oil is 0.02, which indicates that there is little 

presence of free fatty acids, this is due to the humidity in the 

oil it produces a hydrolysis reaction of the triglycerides where 

said fatty acids are released; the low values of acidity 

represent a better stability with time being thus the oil 

extracted by pressing very stable. It should be noted that the 

acidity index values obtained by the pressing method are 

within the parameters established according to the CODEX 

standard whose maximum allowed value is 4 mg KOH / g of 

oil [19]. 

Iodine index: The average value for the iodine value of the oil 

extracted by pressing is 71.53 as we see this result is less than 

100, according to this the oils classified as non-drying oil, 

which can be used in lubricants, medicines, soaps and plastics. 

This classification is given by the parameters of the ANDI. 

These results are in accordance with Odebunmi et al. (2009) 

[20] and Shonga et al. (2013) [21]. 

Peroxide index: One way to measure the level of oxidation of 

a lipid is given when calculating the peroxide value, it is 3.94 

MeqO2 / Kg. This is due to the humidity present in the 

sample, which causes hydrolysis of the lipid degrading and 

transforming the oil into minor compounds: aldehydes, 

ketones and free fatty acids. It should be noted that the values 

obtained for this oil comply with the standards CODEX 

(virgin oil 15 meq O2 / Kg) and ANDI (oils not individually 

regulated 5 meq O2 / Kg), as it is kept within these ranges. To 

obtain and maintain these results, the entry of oxygen into the 

oil should be avoided by using hermetically sealed containers 

for storage and transportation [22]. 

Saponification index: the saponification index results for oil 

extracted by pressing, which is 69.04 mgKOH/g, this is due to 

the presence of low molecular weight fatty acids, since the 

esters of these fatty acids require a greater amount of alkalis 

for the saponification and at the same time they confer the 

characteristic odor to the oil [23]. 

It should be noted that the saponification index values for this 

oil extracted by pressing do not comply with the CODEX 

alimentarium standard for oils for use in the food industry, 

since it has a range between 184-196 mgKOH / g.58, however 

these values suggest its possible use in the industry of soaps 

and cosmetics in which a minimum value of this index is 

required 185 mgKOH/g [24]. 

Next in Table 3, they are presented in a general way with the 

results obtained for Parinari pachyphylla Rusby oil.  

 

Table 3. Results obtained from analyzes in Parinari 

pachyphylla Rusby oil 

Property Units Pressed CODEX 

(max value) 

ANDI 

(max 

value) 

Humidity % 0.2 0,2 0,1 

Corrosion - 1A - - 

Acidity index mgKOH/g 0.02 4 2,07 

Iodine index cg I/g 71.53 75 - 94 75 -94 

Peroxide index meqO2/Kg 2.0 15 5 

Saponification 

index 

mgKOH/g 69.04 184-196 184 –196 

 

Spectroscopic analysis by gas chromatography coupled to 

masses: Figure 1 shows the chromatogram of the seed oil 

sample Parinari pachyphylla Rusby, where the main fatty 

acids present in the sample are observed. 
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Figure 1. Chromatogram of the seed oil sample 

 

The following Table 4 summarizes the results obtained in the 

spectroscopic analysis by gas chromatography coupled to 

mass spectrometry. 

 

Table 4. Compounds identified in the oil sample 

Name Relationship 

No. C / double 

bond 

Retention time Percentages 

Methyl oleate C19:1 52.845 min 39.181% 

Methyl 

palmitate 

C17:0 51.995 min 26.042% 

Methyl 

Linoleate 

C19:2 53.972 min 18.670% 

Methyl 

estereate 

C19:0 54.325 min 8.304% 

Methyl 

arachidonate 

C21:0 56.368 min 1.695% 

Saturated fatty 

acids 

- - 57.851% 

Unsaturated 

fatty acids 

- - 36.041% 

 

CONCLUSIONS 

When performing the extractions by the methods, it was 

observed that the extraction with soxhlet showed better 

results, where hexane was used as solvent giving an extraction 

percentage of almost 80%. The percentage of moisture and 

volatile matter tends to zero, possibly due to the fact that in 

the time of conservation of the oil it is possible to contract 

humidity of the medium, in turn this affects the acidity index 

and the peroxide index since the humidity and matter Volatile 

facilitates hydrolysis in the oil and consequently increases the 

amount of free fatty acids.  

The saponification index of the oil extracted by the pressing 

method is within the permitted range for the cosmetics and 

soap industries, in turn the iodine value of the oil is in the 

non-drying category, this indicates that it can be used in 

manufacturing of lubricants, medicines, plastics and paint, this 

highlights the great utility as raw material that may have the 

use of this seed at an industrial level. In the analysis of 

corrosion of the copper foil made to the oil extracted by the 

pressing method, resistance to corrosion on metals and other 

copper alloys was observed, oils with this characteristic 

represent stability to oxidation and are used in the pieces 

internal motors.  

The spectroscopic analysis shows the fatty acid profile of the 

oil which is formed by methyl oleate, methyl palmitate, 

methyl linoleate, methyl stearate and methyl arachidide, 

where the oleate, palmitate and methyl linoleate are found in 

in addition, there are also traces of aromatic compounds 

responsible for the characteristic odor of the oil. These data 

highlight the usefulness of oil for the production of biofuels. 
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