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Abstract 

The fatty acids contents of different solvent extracts of Dennettia tripetala leaves were characterized using GC/MS. Methanol, 

ethanol and benzene extracted eleven, ten and five fatty acid compounds respectively in varying amounts. The fatty acids 

extracted by the different solvents identified include: caprylic, capric, lauric, myristic, myristoleic, palmitic, palmitoleic, 

stearic, oleic, linoleic and linolenic acids. Benzene extracted the highest composition of linolenic acid (omega-3-fatty acid) 

with percentage composition of 97.76%, while methanol and ethanol extracted highest composition of palmitic acid with 

percentage compositions of 26.17% and 25.64% respectively. This study revealed that solvent used in extraction has great 

influence on the type and amount of fatty acids extracted. 
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1. Introduction  

Dennetia tripetala (annonanceae) is a well known plant in 

communities of some southern states of Nigeria. It is also 

found mostly in tropical rainforest region and sometimes in 

the Savannah area. Its common name is pepper fruit; locally 

called ‘mmịmị’ by Igbos and ‘nkarika’ by Efik of Calabar. 

The plant possesses characteristic aroma and fragrance. It 

ranges from small to medium size or shrub-like with 

alternate simple and estipulate leaves. The young leaves have 

spicy taste and are sometimes used to prepare ‘pepper soup’ 

delicacies and as condiments in some special local dishes [1]. 

The fruits are green at first and eventually red when ripened 

with spicy taste [2, 3, 4]. The leaves and the roots in addition 

to the fruits are utilized for `medicinal purposes [5]. It is also 

used by local herbalists to treat cough, vomiting and stomach 

upset and also for masking of mouth odour [6, 7]. The 

chemical compositions of the leaves have been reported and 

important nutritive and non-nutritive components such as 

proximate, vitamin minerals and phytochemicals were found 

in the leave of the plant [8]. A phenanthrenic alkaloid has 

also been isolated and characterized from the fruit of the 

plant [9]. 

Moreover, plants serve as one of the sources of fatty acids 

and essential oils. Fatty acids are carboxylic acids with long 

hydrocarbon chains with a chain of even numbers of carbon 

from 4 to 28. They are one major group of lipids. Most 

frequently occurring fatty acids in nature are unbranched 

because they are synthesized from acetate, a compound of 

two carbons. Most naturally occurring fatty acids are usually 

derived from triglyceride or phospholipids. They are known 

as free fatty acids when they are not attached to other 

molecules [10]. Fatty acids are important source of fuel 

because their metabolism yields large quantities of ATP 

(Adenosin Triphosphate). The double bonds in naturally 

occurring unsaturated fatty acids have the cis configuration 
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and are always separated by CH2 group. A cis configuration 

means that hydrogen atoms are on the same side of the 

double bond. Essential fatty acid is the type of fatty acids that 

are required by the human body but cannot be made in 

sufficient quantities and therefore must be obtained from 

food. 

Solvent extraction is mostly useful technique for isolation of 

plant active compounds though the extract yields of the plant 

materials are highly dependent on the nature of extracting 

solvent, due to the presence of different active compounds 

present on the plant material to be extracted which have 

varied chemical characteristics and polarities that may or 

may not be soluble in a particular solvent [11]. Methanol and 

ethanol have been extensively used to extract active 

compounds from various plants parts including the leaves, 

stem, root and bark and even the fruits and fruit peels [11, 12, 

13, 14]. 

The extraction of compounds from natural product sources 

requires a proper selection of plant, extraction method and 

screening method for discovering bioactive molecules. 

Among the key steps in natural product processing is the 

selection of suitable solvent for extraction [15], since the 

components extracted is highly dependent on the extraction 

solvent used. Studies on the influence of extraction solvents 

from different plants materials have been reported [16, 17]. 

This research, therefore, is aimed at using Gas 

Chromatography/Mass Spectrometer (GC/MS) to 

characterise the fatty acids compositions of D. tripetala 

(annonanceae) leaves using three different organic solvents 

for the extraction. 

2. Materials and Methods 

The sample used for this research was gotten from 

Umuekeogo Ogbor Ovuru in Abo Mbaise Local Government 

Area of Imo State, Nigeria and was identified by Mr. Ibe of 

Forestry Department, Michael Okpara University of 

Agriculture, Umudike, Abia State. The green leaves were 

detached from the stem, air dried and ground into powdered 

form. This was then stored in an air tight container until 

required for analysis. 

The extraction of the crude sample of the leaves of the plant 

sample was done using three different solvents - methanol, 

ethanol and benzene. The cold percolation method of 

extraction was used. 15.0 g of ground D. tripetala leaves was 

put into conical flask to which 150 ml of methanol was 

added into it and then allowed to stand for 24 hours. It was 

then filtered and the residue was again re-soaked for another 

24hrs with fresh 150 ml of methanol and filtered for total 

extraction of the plant material. The filtrate was then allowed 

to evaporate to dryness. This process was repeated for both 

the ethanol and benzene solvents. The extracts were then 

used to determine and characterise the fatty acid contents by 

subjecting them to GC/MS adapted basically for fatty acids 

characterisation (Hewllet placard 6890 series, England). 

3. Results and Discussion 

The chromatogram of GC/MS characterisation of fatty 

composition of methanol, ethanol and benzene extracts of 

Dennettia tripetala leaves showed sixteen (16), fifteen (15) 

and five (5) peaks suggesting same number of compounds 

respectively and the result is shown in Tables 1 and 2.  

The study revealed that the solvents used extracted different 

fatty acids in varying amounts. Methanol extracted eleven 

different fatty acids which were identified as Caprylic, 

Capric, Lauric, Myristic, Myristoleic, Palmitic, Palmitoleic, 

Stearic, Oleic, Linoleic and Linolenic. Ethanol extracted ten 

fatty acids identified as Caprylic, Capric, Lauric, Myristic, 

Myristoleic, Palmitic, Stearic, Oleic, Linoleic and Linolenic. 

Ethanol while benzene extracted only five fatty acids 

identified as Myristic, Palmitic, Palmitoleic, Oleic and 

Linolenic. 

The fatty acids identified from the different solvents (Table 

2) are represented by structures 1 – 11 (Fig 1): caprylic (1), 

capric (2), lauric (3), myristic (4), myristol (5), palmitic (6), 

palmitoleic (7), stearic (8), oleic (9), linoeic (10) and 

linolenic (11) acids.  

However, for the methanol extract, palmitic acid had the 

highest composition with a value of 26.1711% at the 

retention time of 8.247 mins while caprylic acid had the least 

percentage composition with a value of 0.484% at the 

retention time of 1.76 mins. The ethanol extract also showed 

similar trend while benzene extracted on major fatty acid 

which showed the highest composition and identified as 

linolenic acid at a retention time of 15.855 with a percentage 

composition value of 97.76%. 

The variation in the retention times of identified fatty acids 

of the three different solvents were very minimal while there 

was great difference between the percentage compositions 

extracted by them. Though the retention time of the 

identified compound were approximately at same range, the 

percentage composition extracted for each of the solvents 

varied greatly. Furthermore, benzene extracted other fatty 

acids present in a very minimal percentage composition 

while that of methanol and ethanol were relatively similar 

but differences in palmitoleic acid and other unidentified 

compounds present in the crude extracts.  

The results of the present study revealed that among all the 

solvents used in the extraction; methanol and ethanol 
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extracted more of the fatty acids though their compositions 

varied and in much lower percentages. This may be due to 

the fact that they are often extracted in higher amounts in 

more polar solvents such as methanol/ethanol as compared to 

benzene [18, 19, 20]. 

The differences in the extract yields of the different solvent 

in the present analysis might be ascribed to the different 

availability of extractable components, resulting from the 

varied chemical composition of the fatty acids [21]. The 

amount of the extractable components that can be extracted 

from any plant material is mainly affected by the extraction 

procedure, which may in turn vary from sample to complex 

precedure. Other contributing factors includes: efficiency of 

the extracting solvent to dissolve bioactive components 

present the materials to be extracted [18, 20]. 

The methanol and ethanol solvents also extracted more five 

other unidentified compounds (Table 1) and Table 2 shows 

the identified fatty acid and the IUPAC names. 

Table 1. Fatty Acid Composition of D. tripetala leaves from different solvent. 

S/No 
Fatty Acid 

composition 

Methanol Extract Ethanol Extract Benzene Extract 

Retention time 

(mins) 

% 

composition 

Retention 

Time (mins)  
% Composition 

Retention 

Time (mins)  
% Composition 

1 Caprylic  1.768 0.48457 1.794 0.31639 - - 

2 Capric 2.509 1.97692 2.560 2.03306 - - 

3 NI 3.157 0.61039 3.238 0.56079 - - 

4 Lauric 4.129 5.84952 4.202 4.24876 - - 

5 Myristic 5.324 8.42352 5.398 7.63337 5.638 0.68536 

6 Myristoleic 6.588 9.00358 6.729 7.14934 - - 

7 NI 7.761 0.91107 7.886 0.73886 - - 

8 Palmitic 8.247 26.17119 8.368 25.64715 8.598 0.47536 

9 Palmitoleic 9.015 1.15090 - - 9.264 0.33880 

10 NI 9.492 0.51084 - - - - 

11 Stearic 10.879 6.00062 11.043 6.17610 - - 

12 Oleic 11.737 17.90309 11.979 18.70296 11.932 0.73567 

13 NI 12.786 2.91463 12.979 2.70693 - - 

14 Linoleic 13.427 2.64410 13.665 3.32730 - - 

15 NI 14.257 2.11140 14.463 1.33090 - - 

16 Linolenic 15.197 13.33366 15.470 18.09214 15.855 97.76769 

17 NI - - 19.372 1.33596  - 

Key: NI = Not Identified 

Table 2. Fatty Acid Compounds Identified from D. tripetala leaves. 

S/No 
Molecular 

weight 

Molecular 

formula  
No of double bonds Trival Name IUPAC Name  

1 144.21 C8H16O2 - Caprylic  Octanoic acid 

2 172.26 C10H20O2 - Capric Decanoic acid 

3 200.32 C12H24O2 - Lauric Dodecanoic acid 

4 228.37 C14H28O2 - Myristic Tetradecanoic acid 

5 226.36 C14H26O2 1 Myristoleic Tetradec-9-enoic acid 

6 256.42 C16H32O2 - Palmitic Hexadecanoic acid 

7 254.41 C16H30O2 1 Palmitoleic Hexadec-9-enoic acid 

8 284.48 C18H36O2 - Stearic Octadecanoic acid 

9 282.46 C18H34O2 1 Oleic Cis-9- Octadecenoic acid 

10 280.45 C18H32O2 2 Linoleic Cis, cis-9,12- Octadecadienoic acid 

11 278.43 C18H30O2 3 Linolenic Cis, cis-9,12,15- Octadecatrienoic acid 
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Fig. 1. Structures of the identified fatty acids from the leaves of D. tripetala. 

Caprylic acid (octanoic acid) is used in commercial 

production of esters used in perfumery. It is also used in the 

treatment of some bacterial infections [22]. Capric acid, a 

saturated fatty acid is used in organic synthesis and 

industrially in the manufacture of perfumes and 

pharmaceuticals [23]. Lauric acid is a non-toxic fatty acid 

used used in the manufacture of flavourings, cocoa butter, 

margarine, soaps, shampoos and other surface active agents 

[24]. It possesses antibacterial, antioxidant and antiviral 

properties [25]. Myristic acid is used in cosmetics and 

medicinal preparations. Palmitic acid increases the risk of 

developing cardiovascular diseases. Palmitoleic acid helps to 

reduce weight gain which in turn combats obesity [26]. 

Stearic acid is useful as an ingredient in making dietary 

supplements and cosmetics. It is used to harden soaps 

particularly those made with vegetable oil [27]. Oleic acid is 

a monounsaturated omega-9 fatty acids found in various 

animal and vegetable fats. Linoleic acid (omega-6 fatty 

acids) is one of the essential fatty acids that human and 

animals ingest for good health [28]. It is used in the treatment 

of dermatitis and also in making of soap emulsifiers and 

quick drying oil. Linoleic acid has anti-inflammatory-acne 

reductive and moisture retentive properties when applied on 

the skin [22, 29]. Linolenic acid is an unsaturated fatty acid 
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considered essential to the diet [25] and an important 

component of drying oils [30]. Linoleic (omega-6 fatty acid) 

and linolenic acid (omea-3 fatty acid) are essential fatty acids 

for mammals. Mammals cannot synthesize them yet require 

them for normal body function and must be included in their 

diet [10]. 

4. Conclusion 

D. tripetala leaves have been found from this study to 

contain essential fatty acid and the various fatty acids 

composition found from this study have their important uses. 

Also, the percentage composition of the various fatty acids 

varied with solvent used for their extraction of which 

benzene extracted the highest percentage composition of 

linolenic acid (omega-3-fatty acid). 
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