


PRODUCTION OF BODY PERFUME USING LEMONGRASS ESSENTIAL OIL. 

ABSTRACT
The aim of this study is the extraction of essential oil from lemongrass and its utilization in the production of body perfume. The lemongrass samples used in the study were collected from eke Awka market and were oven dried, grinded into powder and the oil extraction was carried out using soxhlet extractor with Normal hexane as solvent in the extraction process while AOAC, 2010 method of Analysis was employed in the determination of the physiochemical properties of the oil. The result obtained from the analysis showed that orange peel has a light yellow oil with percentage yield of 1.67% pH of 5.5, refractive index of 1.0321, specific gravity of 0.94, Saponification value of 527.35mgKOH/g, peroxide value of 17mgKOH/kg, iodine value of 20.20gI/100g, and acid value of 33.34mgKOH. 100ml of lemongrass essential oil extracted were used in the production of perfume while 100ml of  Methanol and 100ml of the Fixatives were added to the mixture (to improve the longevity of the perfume), and finally the solution were shaken, allowed to stand for 48hrs  and poured into different 50ml spray bottles. The result of the comparative analysis of the lemongrass oil body perfume and commercial body perfume showed the ph as 6.8 and 6.1, and the lemongrass oil body perfume lasted for 8hrs when sprayed. Lemongrass oil body perfume competes favourably with commercial available body perfume.	Comment by Ahmed: Write the full name of the abbreviation for the first time. Do this all over the text	Comment by Ahmed: favorably
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INTRODUTION
Perfume is a fragrant liquid made from an extract that has been distilled in alcohol and water (Watanabe et al. 2021). Since the beginning of recorded history, humans have attempted to mask or enhance their own odor by using perfume, which emulates nature's pleasant smells. Many natural and manmade materials have been used to make perfume to apply to the skin and clothing, to put in cleaners and cosmetics, or to scent the air. Because of differences in body chemistry, temperature, and body odors, no perfume will smell exactly the same on any two people (Saati et al. 2021).	Comment by Ahmed: correct this sentence 
A perfume is composed of three notes. The base note is what a fragrance will smell like after it has dried. The smell that develops after the perfume has mixed with unique body chemistry is referred to as the middle note. And the top note is the first smell experienced in an aroma. Each perfumery has a preferred perfume manufacturing process, but there are some basic steps (Arifin, 2017). 
Techniques involved in perfume extraction from plants include; solvent extraction, distillation and effleurage method. These methods to a certain extent, distort the odor of the aromatic compounds that are obtained from the raw materials (Alalwan et al. 2017). Important thing in relation to perfume making is that there are three key ingredients you will need to produce perfume which are Essential Oils (these have been extracted from various plants (organic or nonorganic) and when combined give the smell of the perfume you are trying to produce (Agaoglu, 2020).
Lemongrass (also known as citronella, fever grass, serai, sereh, takrai) is a perennial herb widely cultivated in the tropics and subtropics with two different designated species, East Indian, Cymbopogon flexuosus and West Indian, Cymbopogon citratus (Simon, 2014). Cymbopogon citrates consists of many organic compounds such as terpenoids, but the major component is citral. Other terpenoids in this species include nerol, limonene, linaloale, β-caryophyllene, and a very low content of myrcene (Kasumov and Babaev, 2013). Essential oil from lemongrass is widely used as a fragrance in perfumes and cosmetics products such as soaps and creams. It is also used for medicinal purposes since thousands of years. Many health benefits have been mentioned for garlic, such as the treatment of arthralgia, prevention of cardiovascular diseases, headache, tuberculosis, leprosy, epilepsy, cough, and digestive disorders (Benjilali et al., 2020). It also showed antimicrobial effects against many viruses, bacteria, fungi and parasites. Some medicinal properties of lemongrass essential oil have been attributed to citral, which is the most-important organosulfur compound in lemongrass essential oil. This compound is particularly abundant in lemongrass essential oil, and it is responsible for the typical and pungent odor of lemongrass. In fresh garlic, allicin derives from alliin (S-allylcysteine sulfoxide) which is colorless and odorless (Hirata et al. 2016). 
The problem of formulation of perfume involves knowing the proportion in which essential oil, and other materials to be mixed to avoid skin irritation and increase the intensity and longevity of the perfume. Most imported perfumes are synthetic odorant which are not pure chemical substance but are mixture of organic compounds that are harmful when applied. There are limited perfume plants, from which perfume can be made; this can lead to importation of perfume thereby causing the decline of foreign reserves and unemployment.
1.2	Statement of the problem
The quest for sweet smelling substance (perfume) was born perfumery look it genesis from the midst of antiquity, and in present day’s till maintains its ageless quality “sweet smelling fragrance”.
Due to the various uses of body perfume in the country, the new arises for its production from locally raw material in trade to reduce cost of buying from aboard and subsequent important into the country.
This project is therefore towards providing alternative source of raw material for the production of perfume.  This will be in very large measure aid in minimizing, if not slopping entirely, the present important syndrome which does not only constitute a sever chain on our economy but has also turn our country into a fertile dumping ground for both low quality and out dates perfumery and it will also create job opportunities in the countries.
This work is aimed at production of liquid and vaporized perfume using lemongrass essential oil wth objectives; Extraction of rose essential oil from lemongrass; Production of liquid and vapourised perfume using the lemongrass oil;  Comparing the quality of the perfumed produced with commercial perfumes.	Comment by Ahmed: with	Comment by Ahmed: vaporized 
MATERIAL AND METHODS	Comment by Ahmed: matereials
APPARATUS AND SOLVENTS 
 A retort stand 
 500ml Separation funnel 
 250ml and 100ml Beakers 
 Electronics weighting balance (500g/0.01g. DT-500B) 
 Water bath(KW 1000DC) 
 Mortar and pestle 
 500ml Round bottom flask 
 Knife 
 Aluminum foil 
 Electric heater 
 Distilled water 
 N-hexane 
 Ethanol 
Fume binder
 Pipette 
 Funnel 
 Perfume bottle 
 Fixatives (Surprise and Dream) 
 Methanol 
 Distilled water 
Colourant.


SAMPLE SOURCE AND PREPARATION
Fresh lemongrass sample was collected from the garden in ABCD lodge Uli, Anambra State and was allowed to dry for about three days in the laboratory. The leaves were later cut into slices to reveal the tighter inner stem. Till when ready for use.
Solvent Extraction Method 
130g of the dry sample of rose were weighed from the sliced lemongrass sample and placed in a 500ml clean flat bottom flask. 600ml of N-hexane solvent were poured into the 500ml flask and stopped. The flask and content were allowed to stand for 24hrs; this was done to extract all the oil content in the lemongrass and for complete extraction. After which the extract was decanted into another 500ml beaker. 200ml of Ethanol were added to extract the essential oil since essential oil is soluble in Ethanol. The mixture was then transferred to 500ml separating funnel and separated by a process called liquid/liquid separation process. The content of the separating funnel was and allowed to come to equilibrium, which separated into two layers (depending on their different density). The lower Ethanol extract and the upper Hexane layer were collected into two separate 250ml beaker and were placed in a water bath at 78oC. This was done to remove the Ethanol leaving only the natural essential oil. The yield of oil was determined by weighing the extract on an electronic weighing balance. The difference between the final weight of the beaker with extract and the initial weight of the empty beaker gave the weight of essential oil.
Characterization of the lemongrass Oil
The following physicochemical characteristics were analyzed in the oil, Specific gravity, Refractive index, PH, Viscosity, , Acid value, Saponification value, Iodine value, Ester value, Free fatty acid value,  Peroxide value. 
Determination of specific gravity:
Density bottle was used in determining the density of the oil. A clean and dry specific gravity bottle was weighed as (W0) and then filled with the oil and reweighed to give (W1). The oil was substituted with water after washing and drying the bottle and weighed to give (W2). The formular for specific gravity is 
Sp.gr = (W1 – W2) 	=	Mass of the substance 
	    (W2 – W0)		Mass of an equal volume of water 
Where 
W0 = weight of the specific gravity bottle.
W1 = Weight of the oil + specific gravity bottle 
W2 = weight of water + specific gravity bottle 
Determination of viscosity 
A clean, dried viscometer with a flow time above 200 seconds for the fluid to be tested was elected. The sample was filtered through a sintered glass (fine mesh screen) to eliminate dust and other solid materials in the liquid sample. The viscosity meter was charged with the sample by inverting the tubes thinner arm into the liquid sample and suction force was drawn up to the upper timing mark of the viscometer, after which the instrument was turned to its normal vertical position. The viscometer was placed into a holder and inserted to a constant temperature bath set at 29oC and allowed approximately 10minutes for the sample to come to the bath temperature at 29oC. The suction force was then applied to the thinner arm to draw the sample slightly above the upper timing mark. The afflux time by timing the flaw of the sample as it flows freely from the upper timing mark to the lower timing mark was recorded. 
Determination of Refractive Index 
	Refractometer was use in this determination. Few drops of the sample were transferee into the glass slide of the refractometer. Water at 30oC was circulated round the glass slide to make its temperature uniform. Through the eyepiece of the refractometer, the dark portion viewed was adjusted to be in line with the intersection of the cross at no parallax error. The pointer on the scale pointed to the refractive index. This was repeated and the mean value noted and recorded as refractive index. 
Determination of PH 
	2g of the oil sample was poured into a clean dry 25ml beaker and 13ml of hot distilled water was added to the sample in the beaker and stirred slowly. It was then cooled in a cold-water bath to 25oC. The PH electrode was standardized with butter solution and the electrode immersed into the sample and the PH value was read and recorded. 
Determination of Acid Value 
	Acid value was determined by tittrametric method of pearson, 1970. 5ml of the oil sample was weighed accurately into a conical flask and dissolved with 10ml of carbon tetrachloride’s, few drops of phenolyphthalain indicator was added and then the solution was titrated with 0.1m alcoholic potassium hydroxide until a pink color appeared and persisted for some times (ten seconds), the titration was repeated two times and average titer obtained. 
The acid value was calculated as follow:
	Acid value = vol of KOH x Normality x Molar mass 
					Weight of the oil 
Determination of saponification value 
	Indicator method was used as specified by 1S0 3657 (1988) was used. 2g of the oil sample was weighed into a conical flask. 2.5ml of 0.1N ethanolic potassium hydroxide was then added. The content which was constantly stirred was allowed to boil gently for 60min. a reflux condenser was placed on the flask containing the mixture. Few drops of phenolpthalain indicator was added to the warm solution and then titrated with 0.5n HC to the end point until the pink color of the indicator just disappeared. The same procedure was used for other samples and blank. The formular for saponification value is given by: 
Saponification value 	=	(Vo – V1) x Normality x molar mass 
Sample weight 
 Where 
V0 = sample titration 
V1 = Blank titration 
N = Normality of HCL
Molecular weight of KOH = 56.1 
Determination of iodine value:
	Iodine value was determined by the titrametric method of Pearson, 1970. 1g of the oil sample was weighed into a dry glass stopper bottled of 250ml capacity and 1ml of carbon tetrachloride was added to the oil. About 20ml of wigs solution iodine monochloride) was then added and allowed to stand in the dark for 30min. after which 15ml of (10%) potassium iodide and 100ml of water was added and then titrated with 0.1N sodium thiosulphate solution using starch as indicator just before the end points. A blank was also prepared alongside the oil samples. 
The iodine value was given by the formular 
Iodine value 	=	(V1 – V2) x M x 12.69
				Weight of sample 
Where
V1 = Titre value for blank 
V2 = titre value of the sample 
M = morality of the standard thiosulphate solution 
12.69mg = 1cm3 of 0.1m sodium thiosulphate.
Determination of peroxide value 
	1g was weighed into a conical flask and 1g of powdered potassium iodide with 20ml of solvent mixture (Glacial acetic acid and chloroform) were added. This was placed in boiling water for 30 sect. the content was then poured into a flask containing 20ml of 5% iodine solution. The flask was then washed out with 25ml of distilled water and titrated with 0.002m sodium thiosulphate solution using starch as indicator. A blank was also prepared alongside the oil samples. 
The peroxide value is given by the formular: 
Peroxide value  = (V0 – V1) x M x 1000 meq/kg
				Weight of oil 
Where 
V0 = titre value for blank
V1 = titre value for sample 
M = motality for (Na2SO.5H20) 
FORMULATION OF PERFUME WITH ESSENTIAL OIL PRODUCED 
Chemicals 
1. Methanol	 400ML 				 
2. Propylene Gylcol/Glycerine 100ml 
3. lemongrass oil Fragrance 500ml 
4. Mentol a pinch

Process of Perfume 
STEP 1: Pour the  Methanol into a dark colored bottle. 
STEP 2: Add propylene glycol 100ml to the Methanol mixture and shake it gently to blend for 5 minutes. Do not shake it strongly. 
STEP 3: Add fragrance combination one after the other into the mixture and shake gently. 
Cover your dark bottle tightly and leave it to settle and blend very well for at least 72 hours after production before you package into containers. 




RESULT
The result of the physiochemical properties of the lemongrass oil extracted is given in Table 1-2. The result obtained from the analysis showed that orange peel has a light yellow oil with percentage yield of 1.67% pH of 5.5, refractive index of 1.0321, specific gravity of 0.94, Saponification value of 527.35mgKOH/g, peroxide value of 17mgKOH/kg, iodine value of 20.20gI/100g, and acid value of 33.34mgKOH. 
Table .1:  Physical properties of lemongrass oil
	Properties
	Lemongrass oil

	Oil yield (%)
	1.76

	pH
	5.5

	Colour 
	Yellow 

	Refractive index 
	1.0321

	Specific gravity 
	0.94



Table 2:  Chemical properties of lemongrass oil 
	Properties
	Lemongrass oil

	Acid value (mgKOH/g of oil)
	3.34

	Saponification value(mg KoH/g of oil)
	527.34

	Peroxide value  (meq/kg)
	17.00

	Iodine value (g I2/100g of oil)
	20.20



The quality of the perfume produced from lemongrass oil was compared with commercial body perfume and the result is presented in table 3.
Table3: Quality of lemongrass oil perfume
	PARAMETERS
	LEMONGRASS OIL PERFUME
	COMMERCIAL PERFUME 

	COLOUR 
	LIGHT YELLOW
	COLORLESS

	LASTING ABILITY
	8HRS
	12HRS

	pH
	6.80
	7.00

	STAINING EFFECT
	DOES NOT STAIN
	DOES NOT STAIN

	CONSUMERS ACCEPTABILITY
	ACCEPTED 
	ACCEPTED




DISCUSSION
The study has successfully produced body perfume using essential oil from lemon grass which competes favourbly with commercial body perfume in the market. The result in table 1 showed the oil yield of lemongrass which is 10%. This showed that lemongrass contained little amount of oil when compared with other oil seeds. The low yield obtained in this study is similar to other studies reported in the literatures.
The physical and chemical properties of the oil show that the oil is light yellow liquid with a sweet odor and it is within specification for vegetable oils. The oils extracted by solvent extraction using n hexane as solvent has percentage yield of 1.67% which is quite low when compared with the previous studies on the oil compositions of orange peel.  This shows that the orange peel is made up of litter oil when compared with the seeds, The results of this study are comparable with that of avocado pear peel 2.1%, (Ikhuoria and Maliki; 2007), but is below that of groundnut oil 50% (Mba et al; 2004), cashew oil (49.1) (Akiihanmi and Alasie’2008).
The specific gravity was 0.94 and it showed that orange peel oil are dense than water and therefore would be useful in cream production as it will make the oils flow and spread easily on the skin (Oyeleke et al., 2012). According to Yahaya et al. (2012), specific gravity is commonly used in conjunction with other figures in assessing the purity of oil. 
[bookmark: _GoBack]Acid value gives an indication of the quality of fatty acids in oil. From Tables 1, the acid values of the oil is 3.34mg/KOH. These values however accounted for the presence of free fatty acids in the oils as an indicator of the presence and extent of hydrolysis by lipolytic enzymes and oxidation (Gordon et al., 1993). Low acid value in oil indicates that the oil will be stable over a long period of time and protect against rancidity and peroxidation. This could be attributed to presence of natural antioxidants in the seeds such as vitamins C and A as well as other possible phytochemical like flavonoids. Acid value is used as an indicator for edibility of an oil and suitability for use in the paint and soap industries (Aremu et al., 2006a). High acid value in oil showed that the oil may not be suitable for use in cooking (edibility), but however, be useful for production of paints, liquid soap and shampoos (Akintayo, 1997; Aremu et al., 2006a). Also appreciable acid value of oils is an indication that the plant might be poisonous for livestock (Aremu et al., 2006a). 
The iodine value is a measure of the degree of unsaturation and it is an identity characteristic of seed oils, making it an excellent raw materials for soaps cosmetics industries (Hamilton, 1999). 
For the oil, iodine value was 20.20g. The iodine value could be used to quantify the amount of double bond present in the oil which reflects the susceptibility of the oil to oxidation. Oils with iodine value less than 100 gI2/100g of oil are non-drying oils.  
Aremu et al. (2006) reported that the lower the iodine value the lesser the number of unsaturated bonds; thus the lower the susceptibility of such oil to oxidative rancidity. Therefore, non-drying oils are not suitable for ink and paint production due to their non-drying characteristics but may be useful in the manufacture of soaps and can be regarded as liquid oil. A good drying oil should have iodine value of 130 and above. Thus, bush mango oil is suitable as alkyl resins for paint formulation or use as varnished since they are be grouped as drying oil because of their iodine values. High iodine value is a pointer to the presence of high percentage of unsaturated fatty acids in the seed oil; as such amount of iodine that will be absorbed by the unsaturated acids would be higher (Eze, 2012) and oils with such characteristic may therefore be find useful as raw materials in the manufacture of vegetable oil-based ice cream (Oderinde et al., 2009).
The saponification value of the oil were 527.34mgKOH/g.  The result are quite high when compared with cotton seed oil 194.3 (Eka; 1977), shear butter oil 195.20 (Asuquo et al., 2010), nutmeg seed oil 194.7 (Eka, 1977). Saponification values of oil serve as important parameter in determining the suitability of oil in soap making. The oil obtained gave a clear solution in water. This type of oil is grouped among those yielding soaps of soft consistency. Hence, the oil could be used for making shaving creams since it requires oils of soft consistency. 
The peroxide value obtained for the oil was 17.0mgKOH/kg). The peroxide value helps in determining whether the oil will be easily susceptible to oxidative rancidity (Akpabio et. al., 2012). The peroxide value helps in determining whether the oil will be easily susceptible to oxidative rancidity (Akpabio et. al., 2012). The value obtained in the analysis was below those reported by Akpabio et al.,(2012). This showed that the oil will not be easily susceptible to rancidity. The value obtained in the analysis is below those reported by Akpabio et al., 2012 28.8mg/kg and 126.4mg/kg for avocado and native pears respectively. This shows that orange peel oil will not be easily susceptible to rancidity. Based on the result, both oil has tremendous cosmetic value, it is used in body and hair care as a moisturizer and skin conditioner. Both oil has been used as a perfume base, it can also be used as a fuel (i.e. biodiesel).
The table 2 showed all the raw materials used in the formulation of the body perfume. The methanol used in the formulation is the dispersant of the perfume while the fixative makes the product to last longer. In the present work, the methanol was used as the solvent for dispersion; this is in accordance with the literature reported by Brophy et. al (2005) who states that primary alchohol is suitable for perfume production since it disperse very fast and covers a wide area. Calkin et., al (1994) also produced perfume using ethanol as the dispersing agent. In the work, fixative used was to extend the shelf life. Camps (2000) States that glycol is the best fixative recommended in perfume production. In our work we use 5% glycol as fixative and this help to improve the lasting effect of the perfume.
A raw perfume for this present work was gotten from lemon grass essential oil. Edward (2006) states that the normal perfume set for use should be unique and for the purpose of uniqueness of our product we mix the lemon grass oil in different ratio of 1:1 and 1:2 etc. before dissolving in the alcohol, this enables the product to have a unique fragrance that perhaps has not been manufactured by any other company.
The comparative evaluation of the lemongrass body perfume and commercial body perfume showed that the formulated product has a ph value of 7.4 which is slightly alkaline(table 3) while commercial body perfume is slightly acidic (6.1). the higher ph of the formulated product could be attributed to addition of water in the formulation to increase the yield and thus buffering the ph value. The ph value obtained in this study is within the SON standard ph value for cosmetic product (6.00-8.00).
According to Iverson (2000), the lasting effect of any body perfume  when sprayed depends wholly on the amount of the raw perfume added, in the present work 10ml of lemon grass oil was used  with 5ml of commercial fragrance in the formulation. This was similar to the work of Calkin et., al (1994) who produced perfume using 10ml of lemon seed oil. According to SON, commercial perfume should contain at least 20% of the raw fragrance, but in our work, we use 10% of the raw lemon grass oil. 
The study have shown that body perfume can be formulated using lemongrass essential oil. The body perfume was also observed to repel insects when applied which in turn makes the product an insect reppellants unlike most commercial body perfume which can not repel insects.
There is high demand for essential oils for various purposes such as medicinal, perfumery, soap making, insectides to mention but a few. Imported essential oils are very expensive to meet the demand of our local consumer industries, therefore it becomes necessary to source and synthesis these oils from local sources, in particular lemon grass. With essential oils made from lemon grass, body perfume can be produced locally, thereby creating employment. The body perfume produced has better quality and aroma when compared with commercial available body perfume
CONCLUSION
The experiment was carried out for the extraction of essential oil from lemongrass which has high essential oil content, which was used for body perfume formulation. Analyses carried out were to determine the oil yields using soxhlet extraction methods and the formulation of body perfume with the essential oil produced. Through series of procedures and actual performance conducted, the researcher concluded that the body perfume  produced from lemongrass oil compares favourably with commercial body perfumes and also have the ability to last for 8hrs when sprayed.
RECOMMENDATION 
Based on the results, the following recommendations were made:
It is recommended that solvent extraction method should be adopted in the extraction of essential oil for maximum yield.. 
It is recommended that in the formulation of body perfume, the appropriate quantity of essential oil and other fixatives should be ensured to avoid skin reaction and to increase its intensity. 
Furthermore, large scale extraction of oil from lemongrass through enzymatic process should be explored; feasibility studies on the economic viability of the process should be conducted.
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