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Abstract 

Allium cepa seeds were grinded and extraction of oil was 

carried out by soxhlet apparatus by using n-hexane for 6 

hours. Solvent was separated by rotary evaporator and 

light brown colored oil with 19.28% yield was obtained.  

Physicochemical evaluations were carried out by 

standard procedures and fatty acid profile was 

determined after methanolic esterification of oil by gas 

chromatograph coupled with flam ionization detector 

(GC-FID). The free fatty acid value, saponification 

value, iodine value, peroxide value, refractive index (40⁰ 
C) and relative density of the oil were 0.11, 170 mg 

KOH/kg, 92.28gI2/100g, 9.25 meq/Kg, 1.459 and 0.895 

g/ml respectively. It contains lauric acid 5.31%, myrstic 

acid, 14.39%, palmitic acid 18.80%, palmitoleic acid 

3.84%, stearic acid 16.40%, oleic acid 27.40% and 

linoleic acid 13.90%. The oil contains omega-3, omega-7 

and omega-9 fatty acids which are common constituents 

of the glycerides of human adipose tissue. These fatty 

acids strengthen the skin lipidicbarrier and thus improve 

the skin moisturization. These fatty acids also have 

emollient and regenerative properties which are primarily 

required adequate skinconditioner. So, it is concluded 

that oil is rich in saturated and unsaturated fatty acids and 

may be a potential source of skin care products. 
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1. Introduction 

 

Allium cepa L. commonly known as onion belongs 

to the family amaryllidaceae, which is a bulbous 

mono-cotyledonousplant most important crops in 

the world. The genus allium comprises over 700 

species which can be found throughout the tropical, 

temperate and sub-temperate regions of the world 

(Fritsch, 2002). Onion is the oldest known 

vegetable, indispensable and important vegetable 

item which is used throughout the year (Griffiths et 

al., 2002; Rose et al., 2005). Onion is one of the  

most important commercial vegetable crop grown 

in Pakistan and believed to be native to south west 

Asia and Mediterranean (Wani, 2011). Total area 

of world under onion cultivation is 1.64 million 

hectares while the total production of onion is 

86.34 million tones.  In Pakistan its area under 

cultivation is 143.7 thousand hectares with a 

production of 1892 thousand tons during 2010-11 

(FAO, 2012). 

 

 

 

 

 

This herbaceous species is used in the treatment of 

stomach disease, cholera, throat infection and 

hepatitis. Pharmacologically, allium cepa is known 

as anti-asthmatic (Huanna, 2010), antihypertensive, 

antihyperglycemic (Thakare et al., 2009) and 

antioxidant agent (Ogunmodede et al., 2012).Folk 

healers traditionally used onions to prevent 

infections is among the oldest cultivated plants 

used both as a food and for medicinal applications 

(Huanna, 2010). Compounds derived from onion 

have exerted anti-inflammatory and antihistamine 

effects in vitro and in animal modelsGriffiths et al., 

2002). In vitro studies have shown onion to possess 

antibacterial (including H. pylori), antiparasitic, 

and antifungal activity (Thakare et al., 

2009;Ogunmodede et al., 2012). Antiparasitic, 

antifungal, anti-inflammatory and antihistamine 

activities of allium cepa have been studied 

(Lanzotti, 2006).    
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Allium cepa possess strong characteristic aromas 

and flavor, which have made them important 

ingredient of food and important seasonings widely 

used in food processing (Elnima et al., 1983). The 

onion bulb exhibited an ecobolic effect in rats 

because of the presence of kaempferom, β-

sitosterol, ferulic acid, myristic acid and 

prostaglandins (Zohri et al., 1995; Barkat et al., 

2013). Oils are a vital component of the human diet 

and are readily available in some vegetables 

species. There accumulation in plant seeds, as well 

as their fatty acids compositions, effected by 

genetic, environment and farming factors (Ye et al., 

2013; Sajid et al., 2014; Sidlauskas et al., 2003). 

So, the current study was designed to investigate 

the physicochemical properties sand fatty acid 

profile of the allium cepa seed oil found in Punjab, 

a province of Pakistan. 

 

2. Material and Methods 

 

2.1. Sample Preparation 

1. The Allium cepa L. dried seeds were collected 

from the local market located in Lahore near Shah 

Alam market in Punjab province of Pakistan. These 

were grinded and stored in a desiccator for further 

studies.  

 

1.2Extraction of oil 

100 g seeds were filled in the thimble and extracted 

in the soxhlet extractor for 6 hours by using n-

hexane as a extraction media. After extraction, 

solvent was removed under reduced pressure by 

rotary evaporator and yield was calculated. It was 

then stored in a well closed glass bottle and placed 

in a refrigerator for subsequent evaluation of 

physicochemical properties and GC-FID analysis 

for fatty acid profile.  

 

2.3. GC-FID analysis of the allium cepa seed oil 

The allium cepa seed oil was saponified with 

alcoholic potash and extracted with diethyl ether to 

remove the non-saponifiable matter. Fatty acids 

were then generated from the saponified matter by 

acidification, followed by extraction with 

petroleum ether.  This extract was washed three 

times with water and dried over anhydrous sodium 

sulfate. The fatty acids were then esterified with 

methanol in the presence of boron trifluoride. 

Esterified fatty acids were extracted with n-hexane 

and then evaporated at low heat on water bath.Then 

the analysis was performed on gas chromatograph 

(GC-14A) coupled with flame ionizer detector and 

data processing. A PEG capillary column (25m × 

0.2 mm id) was used for fatty acid. The column 

was operated with temperature programming from 

150 to 200 ⁰C. The injection and detector 

temperature were maintained at 250 to 300⁰C 

respectively. Flow gas of carrier gas (Nitrogen) 

was 20 mL/min at split ratio of 1:50. Identification 

of the component was based on their retention time 

as compared with those obtained from methyl 

esters of known fatty acids, analyzed under similar 

conditions. 

 

3. Results and Discussion 

 

The oil from the seeds of allium cepa was extracted 

by soxhlet apparatus with n-hexane. Solvent was 

removed under reduced pressure by rotary 

evaporator and light brown colored oil was 

collected in 19.28% yield. This yield was greater 

than Russian allium cepa variety which has 10-14% 

oil (Golubkina et al., 2015) and less than Nigerian 

allium cepa (Warra et al., 2015) which contains 

around 50% oil. The oil contents and yield of the 

seeds depend upon several factors, like growing 

pattern, nutrient’s supply, mode of irrigation 

etc.(Woldesellasie et al., 2014; Meera et al., 2014) 

hand its physicochemical studies were carried out. 

The results revealed that its free fatty acid value, 

saponification value, iodine value, peroxide value, 

refractive index and relative density were 0.11 

mgKOH/g, 170 mg KOH/g, 92.28gI2/100g, 9.25 

meq H2O2, 1.459 and 0.895 g/ml respectively. The 

oil was saponified and then non-saponifiable matter 

was separated. It was acidified for the recovery of 

fatty acids which were esterified with methanol and 

its profile was determined by GC-FID. The results 

showed that it contains lauric acid 5.31%, myrstic 

acid, 14.39%, palmitic acid 18.80%, palmitoleic 

acid 3.84%, stearic acid 16.40%, oleic acid 27.40% 

and linoleic acid 13.90% (Fig. 1) 
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Figure 1: GC-FID chromatogram of the allium cepa seeds oil 

 
 

Lauric acid is 12 carbon chain fatty acid (C12:0) 

and its main application in cosmetic product is for 

the treatment of acne (Nakatsuji, 2009). Myristic 

acid (C14:0) in the form of ester isopropyl 

myristate is used in cosmetic and topical medicinal 

preparations where good absorption through the 

skin is desired. Palmitic acid (C16:0) is mainly 

used to produce soaps, cosmetics, and release 

agents. These applications utilize sodium palmitate, 

Hydrogenation of palmitic acid yields cetyl 

alcohol, which is used to produce detergents and 

cosmetics (Park, 2009). It is found in partially 

hydrogenated vegetable oils (Antonio et al., 2000). 

Palmitoleic acid (16:1) is omega-7, is a common 

constituent of the glycerides of human adipose 

tissue. It strengthens the skin lipidic barrier and 

thus improves the skin moisturization. It has 

emollient and regenerative properties and is an 

adequate skin conditioner (Bockisch, 1998). Stearic 

acid is the most common saturated fatty acid is a 

saturated fatty acid with an 18-carbon chain and 

has the IUPAC name octadecanoic acid. Stearic 

acid is mainly used in the production of detergents, 

soaps, and cosmetics such as shampoos and 

shaving cream products (Gunstone, 2004). Soaps 

are not made directly from stearic acid, but 

indirectly by saponification of triglycerides 

consisting of stearic acid esters. Esters of stearic 

acid with ethylene glycol, glycol stearate, and 

glycol di-stearate are used to produce a pearly 

effect in shampoos, soaps, and other cosmetic 

products. They are added to the product in molten 

form and allowed to crystallize under controlled 

conditions. Detergents are obtained from amides 

and quaternary alkylammonium derivatives of 

stearic acid. Surfactants, cosmetics and personal 

hygiene products are in fact prospects of stearic 

acid (Park, 2009; Antonio et al., 2000). 

 

 

Oleic acid (18:1) is an unsaturated fatty acid that is 

the most widely distributed and abundant fatty acid 

in nature. It is used commercially in the preparation 

of oleates and lotions, and as a pharmaceutical 

solvent. Oleic Acid’s high lipid count makes it a 

great moisturizer, and a number of cosmetic 

companies add it to lotions and soaps in order to 

boost their ability to nourish the skin. Linolenicacid 

(18:3) is an essential fatty acid belonging to the 

omega-3 fatty acids group. It can refer to either of 

two octadecatrienoic acids (i.e. with an 18-carbon 

chain and three double bonds, which are found in 

the cis-configuration), or a mixture of the two. It is 

highly concentrated in certain plant oils and has 

been reported to inhibit the synthesis of 

prostaglandin resulting in reduced inflammation 

and prevention of certain chronic diseases (Park, 

2009;Gunstone, 2004). 

 

Conclusion 

 

ExtractedAllium cepa seed oil was analyzed for 

physicochemical properties and for fatty acids. It 

gave 19.28% yield with Its free fatty acid value 

0.11, saponification value170 mg KOH/g, iodine 

value 92.28g I2/100g, peroxide value,  9.25meq 

H2O2, refractive index 1.459 and relative density 

0.895 g/ml respectively. Fatty acid profile was 

determined by GC-FID after esterification of the oil 

with methanol in the presence of boron trifluoruide. 

It contains lauric acid 5.31%, myrstic acid, 14.39%, 

palmitic acid 18.80%, palmitoleic acid 3.84%, 

stearic acid 16.40%, oleic acid 27.40% and linoleic 

acid 13.90%.Keeping in view fatty acids profile 

and with the already published literature support 

we can say, that allium cepa oil is well suitable for 

cosmetic products. 

 

 

https://en.wikipedia.org/wiki/Isopropyl_myristate
https://en.wikipedia.org/wiki/Isopropyl_myristate
https://en.wikipedia.org/wiki/Glyceride
https://en.wikipedia.org/wiki/Adipose_tissue
https://en.wikipedia.org/wiki/Adipose_tissue
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