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Chapter 1: ABSTRACT 
 

 

People who live in today's highly stressed society are becoming more and more affected by various 

diseases, many of which are less responsive to standard medical care. Due to their well-known 

therapeutic properties, onions are often used in food preparation. 

 

The ideal vegetable for cooking, garnishing, and treating illnesses. The one type of onion (Allium cepa) 

used in this study were used to extract the essential oil, which was then characterised and preserved for 

commercial use. The procedure of steam distillation and the chloroform was used to extract the oil. For the 

investigation, one onion species was gathered and employed. 
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The following analysis were carried out on the essential oil produced. 

 

(i) pH value 
 

(ii) Acid value 

(iii)Iodin value 
 

(iv) Refractive Index 
 

(v) Peroxide Value 
 
 

 

The outcomes were matched with edible oil sold in stores. Commercial oil was discovered to be 

synthetic and to have a completely different chemical make-up from onion's natural essential oil. Hence, 

synthetic oil cannot be replaced for natural essential oils or used therapeutically. According to studies, 

red onions contain a chemical called quercetin, a strong flavonoid, at a concentration of 22.01% in their 

essential oil (antioxidant). Monoterpenes (3.1%), sesquiterpenes (17.21%), and quercetin (22.01%) are 

additional compounds that are recognized as being extremely necessary in the human body. 
 

Chapter 2: INTRODUCTION 
 

 

Food odours are typically extracted for a variety of reasons, including improved microbiological stability, 

the ability to add less volume for storage and handling following a thermal procedure, which improves 

the food's flavour qualities, and the presentation of extracted odours. 

 

having the benefit of being ready all year long. Because of the benefits listed above and the development of 

new packing techniques, such as micron capsulation, which significantly extends the shelf life of essential 

oils, the use of aromas and essential oils has increased recently, particularly in relation to seasoning 

products like onions, garlic, leeks, cloves, etc. 

 

The main technique for extracting essential oils and flavour concentrations has existed for years. Steam 

distillation. By using this method, Semler created the first essential onion oil in 1892 and even named a 

few of the fragrance components it contained. The extraction technique by injecting steam into the food, 

steam distillation has the benefit of primarily removing volatile chemicals from the food. However, many 

fragrance components with relatively high volatilities are not separated by this process. 

 

Manufacturers of food aromas have experimented with alternative extraction techniques such direct solvent 

extraction and distillation by gas entrainment. On an industrial scale, this last technique is used to goods 

like hops, coffee, and vegetable oils, but it doesn't appear to have been applied to goods used for 

seasoning, like onions. 

 

Choosing the appropriate solvent is the most important part of the direct solvent extraction process for 

obtaining food aromas. The first condition is that the solvent used in this kind of procedure match to food 

stuff standards. Despite the fact that these requirements may differ from one nation to another, some of 

them include high levels of purity (food grade), inertness (the solvent must not react with any food 
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chemicals), as well as the need for it to be non-toxic and simple to separate from food. Together with these 

considerations, the solvent must be selected such that the food's scent components are only extracted when 

necessary. The solvent's accessibility and cost must also be taken into account. 

 

Although though the extraction of food scent components has been practiced for a long time, some 

essential oils, such as onion oil, cannot be tested using standardized procedures. A wide range of 

techniques are suggested in the literature for evaluating onion oil, from the highly complex combination 

mass spectroscopy-gas liquid chromatography to the estimation of the total Sulphur content of the oil or 

fragrance concentrate. As most research on the extraction of essential oils is done by private sector and 

little information is made available to the public, it is likely the reason why there isn't a widely accepted 

method to evaluate these sorts of oils. The extremely complex makeup of these essential oils only serves to 

further compound this. 

 

The goal of this research is to create a technique for directly using a solvent to extract onion oil. In keeping 

with the requirements for solvents used, the extraction's solvents were selected from a variety of those that 

were allowed for use in medical and industries. A fermentation approach was used to increase the yield of 

onion oil and simplify the extraction procedures. Three methods were used to assess the final product: 

organoleptic evaluation of the onion oil; total Sulphur content determination; and comparative 

determination of dipropyl disulphide, the primary flavoring agent in onions, by infrared spectroscopy. 

Moreover, the refractive index, specific gravity, and melting point of the oil were established. 

 

One of the most major agricultural products in the world is the onion (Allium cepa L.). The species is a 

member of the Liliaceae family and is one of the oldest crops in existence (TRAM NGOC et al., 2005). 

 

Here top 5 List of Countries by Onion Production: 

 

 Country Production (Tone) Production per Person (Kg) 
    

 China 23.907.509 17,152 

    
 India 19.415.425 14,527 

    
 Egypt 3.115.482 31,955 

    
 United States of America 3.025.700 9,231 
    

 Iran 2.345.768 28,692 
     
 
 
 

Although there is now a limited commercial supply, onion seeds are also used. Perhaps if customers were 

more knowledgeable about the nutritional and practical benefits of onion seeds, there would boost the 

amount of commerce for this item (DINI et al., 2005, DINI et al., 2008a). Red onion seeds were examined 

by DINI et al. (2008b), who discovered that they contained 10.5% moisture, 20.4% oil, and 24.8% crude 

protein. Onion seeds only have a very low concentration of these ingredients; however, onion bulbs are a 
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source of cysteine derivatives, making them a useful meal. Because they enhance glycaemic control, 

reduce food intake, and trigger adipose tissue cell death, their presence should be significant for the 

treatment of obesity (LU et al., 2011; ROLDAN et al., 2008). According to PARRY et al. (2006), onion 

seed oil has a refractive index of 1.4752. 

 

They discovered that onion seeds contain 6.4–7.1% palmitic acid (C16:0), 24.8–26% oleic acid (C18:1), 

and 65.2–64% linoleic acid (C18:2) in terms of the fatty acid composition of seed oils. 

 

Due to the importance of plant seeds for nutrition, industry, and medicine, there has been an increase in 

interest in finding new sources of edible oils in recent years (NEHDI, 2011a). Customers have a strong 

demand for seed oils since they are full of bioactive components that protect against disease and help 

to improve human health. Yet, due to the varying compositions of oils obtained from different sources, 

no oil is sufficient for all uses. In view of the rising need for nutrition and (CERCHIARA et al., 2010; 

SILVA et al., 2009; DJENONTIN et al., 2009; NEHDI, 2011b; KESARI et al., 2010; HOED et al., 

2011) Functional qualities of oils and scientific awareness, quality assessment of currently wasted oils 

demand special attention. There has been many research on different onion cultivars, but relatively few 

of them have specifically focused on the chemical and functional characteristics of onion seeds. With 

the identification of fatty acid composition and volatile chemicals, the primary goal of this study is to 

highlight the range of physic-chemical properties of onion seeds. Turkey-adapted variety of onions 

were employed in this investigation. Sadly, there is little documentation on these onion seed variants 

that have been modified for use in Turkey. 

 

People who live in today's highly stressful environment are becoming more and more exposed to new 

ailments that are less acceptable to conventional medical therapy. Many people who have been dissatisfied 

with conventional treatment have moved to complementary therapies, which rely more on historical and 

observational evidence than on scientific proof. Most of the traditional usage of some plants for 

therapeutic purposes have been supported by modern study. 

 

Essential oils and other medicines produced from plants still have a lot of untapped therapeutic 

potential. Most of the pharmaceuticals we use today are based on physiologically active chemicals that 

have been found in numerous medicinal plants. However, there is still a great deal to learn about their 

precise pharmacology. 

 

Regarding essential oils with such a composition, this is particularly pertinent. However, as stated by 

researchers in the Encyclopedia of Essential Oils, "just a small fraction of the global floral has been 

studied for phrenologically active chemicals, but there is a genuine concern that many vital plant 

sources may be lost given the ever-increasing threat of plant extinction." 

 

Thus, it is necessary to research and protect the environment since it may yield essential information 

for the treatment of numerous modern-day diseases, including cancer, infections, and others. 
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The onion, or Allium cepa, is a particular plant with a wide range of therapeutic use. They are 

recognized as a top source of fiber, chromium, biotin, and vitamins B6 and C. 

 

Moreover, onions are well-known for having high levels of folic acid, vitamins K and B1, and both. 

The existence of many chemical compounds and flavonoids, which are released when an onion is 

crushed or simply chopped, accounts for the various health advantages of onion extract or even whole 

onions. It is present practically everywhere in the world, but is absent from Northern Nigeria. 

 

Red, brown, and white are the most common colors for onions. Throughout much of the world, red onions 

are utilized in food methods like grilling and charbroiling. White onions, on the other hand, are a common 

element in most Mexican cooking and have the tendency to give a meal a sweet flavor when they are 

cooked. 

 

Similar to how brown onions are famous for enhancing basically any type of dish due to their mild flavor. 

 

One of the most popularly grown species in the Allium genus is the onion, also known as the garden 

onion, bulb onion, common onion, shallot, green onion, and the spring onion. 

 

Onions are essentially a collection of modified onion plant leaves that are centered on a thin stem base. 

Other from the onion itself, another useful component of the plant is the stems, which have a tendency to 

be delicious and advantageous to health, particularly if eaten when they are fresh and young. 

 

Onions are well-known for being a great source of fiber, chromium, biotin, vitamins B6 and C, as well as 

other nutrients and therapeutic benefits. Moreover, onions are well-known for having high levels of folic 

acid, vitamins K and B1, and both. Due to the presence of many chemical compounds and flavonoids 

that are generated when an onion is sliced or crushed, onion juice and even entire onions provide a 

variety of health benefits. 

 

Many clinical and experimental studies have been carried out by researchers from all over the world with 

the aim of finding new chemicals that have low toxicity and high efficacy and could improve human 

health. 

 

The therapeutic benefits of the plant have been the subject of many investigations. Nonetheless, the 

species varies greatly in many nations and states, and it is occasionally considered to be multiples of ten 

unique species. Consequently, due to several elements such geo-climatic location, soil type, plant life 

stage, pollution, and time and day of harvesting done, onion growing can differ substantially from onion 

growing in China and other nations. Despite the fact that onions are widely used in Nigerian traditional 

medicine and food, little studies have been conducted there. 

 

Studies comparing the onion oil to essential oils have been conducted all over the world. Onions, like 

their cousin garlic, have several qualities that prove effective in treating high blood pressure and fungal 

infections, even though not many people think of them right away. 
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When its prepared products are generated, many medicinal plants, like onions, can readily become 

contaminated by heavy metals from the environment throughout the production and growth processes. 

 

The sources of heavy metals in the air, soil, and water include precipitation, atmospheric dust, 

fertilizers, and plant protection chemicals. As onions have various medicinal applications, quality 

monitoring is essential to safeguard customers from infection. 

 

Onion is one of Indonesia's key strategic goods (Allium cepa). It can survive in a hot summer and is 

frequently planted in Southeast Asia. 

One kind of vegetable that is utilized in the food industry as a flavoring and ingredient is the onion. 

Onions are useful for more than just seasoning; they are also quite healthy. It contains roughly 15% 

protein per 100 g, 0.3% fat, 9.2% carbohydrates, 50 IU of beta-carotene, 30 mg of thiamine, 20 mg 

of niacin, 0.04 mg of riboflavin, 9 mg of carbonic acid, 334 mg of potassium, 0.8 mg of iron, and 

40 mg of phosphorus. Onions possess a variety of chemical and biological qualities, including 

antimutagenic, antibacterial, antioxidant, antidiabetic, and anticancer effects. 

 

After that, the onion can be extracted to create essential and onion oils that are beneficial to human 

existence. The extract's onion oil would have a high perceived value and might be used in industry 

extraction procedures. Current research has been done to determine how to extract onion's essential oil. 

It contains organosulfur compounds, and those are the major elements. 

 

By using traditional techniques like maceration, steam distillation, Soxhlet extraction, etc., the earlier study 

has been verified. Many different extraction techniques have been created to Many techniques were used to 

extract the phenolic chemicals from the onions, including pressurized liquid extraction, the ultrasound 

method, supercritical fluid extraction, and subcritical water extraction. Unfortunately, the extraction yield 

that was obtained is very poor. The use of organic solvents in some extractions and the presence of those 

solvents can have an impact on the food industry, the pharmaceutical business, and other industries. 

Microwave radiation-based extraction method is expected to result in even heating throughout the 

operation. The quantity and quality of the products obtained from the extraction process must therefore be 

improved. In materials with water, microwave heating is particularly efficient. It may effectively absorb 

the energy from these microwaves through a process known as dielectric heating (dielectric constant). 

 

Red onion seeds were examined by DINI et al. (2008b), who discovered that they contained 10.5% 

moisture, 20.4% oil, and 24.8% crude protein. Onion seeds only have a very low concentration of these 

ingredients; however, onion bulbs are a source of cysteine derivatives, making them a useful meal. 

Because they enhance glycemic control, reduce food intake, and trigger adipose tissue cell death, their 

presence should be significant for the treatment of obesity (LU et al., 2011; ROLDAN et al., 2008). 

According to PARRY et al. (2006), onion seed oil has a refractive index of 1.4752. They discovered that 

onion seeds contain 6.4–7.1% palmitic acid (C16:0), 24.8–26% oleic acid (C18:1), and 65.2–64% linoleic 
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acid (C18:2) in terms of the fatty acid composition of seed oils. Due to their nutritional, industrial, and 

therapeutic benefits, there is an increasing interest in discovering new sources of edible oils, such as plant 
 

seeds. importance (NEHDI, 2011a) (NEHDI, 2011a). Customers have a strong demand for seed oils since 

they are full of bioactive components that protect against disease and help to improve human health. Yet, 

due to the varying compositions of oils acquired from diverse sources, no oil is adequate for all uses. 
 
Quality evaluation of currently unused oils attracts special attention due to the growing demand for 

information on the nutritional and functional properties of oils and scientific awareness (CERCHIARA 

et al., 2010; SILVA et al., 2009; DJENONTIN et al., 2009; NEHDI, 2011b; KESARI et al., 2010; HOED 

et al., 2011). 
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There has been many research on different onion cultivars, but relatively few of them have specifically 

focused on the chemical and functional characteristics of onion seeds. This study's primary goal is to 

highlight the various physiochemical characteristics of onion seeds while also identifying their fatty acid 

content and volatile chemicals. Turkey-adapted cultivars of onions were employed in this investigation. 

Sadly, there is little documentation on these onion seed variants that have been modified for use in 

Turkey. 

 

The oregano sulphide components of steam-distilled onion oil are well-liked in the food and health 

industries because they provide flavorful flavors, act as antioxidants, prevent food from browning 

too soon, and slow the growth of pathogenic and spoilage microorganisms. 

 

Steam distillation is one commercial way to extract onion oil from yellow onions; the oil is then 

marketed to restaurants as a commodity as a foodstuff flavoring element, or as a therapeutic essential 

oil for reviving hair follicles and a homoeopathic treatment for alopecia areata. 

 

Solid phase microextraction, headspace, or liquid-liquid extraction have all been used to separate 

oregano sulphide components from steam distilled onion oil. 

 

Recently, the composition of the volatile organic compounds in shallot and onion was compared 

using solid phase microextraction, which uses specialized fibers coated with extraction polymer or 

adsorptive particles embedded in a polymer to capture volatile molecules for analysis by GC-MS. 

 

The right fiber must be chosen for the best component analysis since the solid phase microextraction 

fibers are specifically designed for the analysis of volatile organic compounds. Sample Stringent 

method development is required to achieve adequate volatile organic compound absorbance onto the 

solid phase 14 microextraction platform to enable GC-MS injection concentrations suitable for analyte 

identification and characterization. The initial cost of using this approach includes the solid phase 

microextraction fiber sample holder, solid phase microextraction fibers, and headspace injection 

apparatus. The headspace assembly attachment for the GC is also necessary for headspace analysis of 

volatile organic substances. Because that gas phase input into the GC is inherently diluted, the 

concentration of volatile organic compounds can be difficult to achieve. Last but not least, heating is 

needed for the headspace volatilization of the sample, just like with onion oil, which can cause the 

volatile organic components to degrade before being identified. 

 

The liquid-liquid extraction method is possibly the simplest and most dependable method for 

characterizing volatile chemical compounds from onion oil. The method of steam distillation with the 

help of chloroform was used in the current investigation to test a number of organic solvents for the 

qualitative and quantitative extraction of oregano sulphides from onion oil prepared by steam 

distillation of yellow onions (Allium cepa L.). 

The liquid-liquid extraction of oregano sulphides from onion oil was tested using four organic 

solvents: dichloromethane (DCM), diethyl ether (DEE), n-pentane, and hexanes. These solvents were 
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chosen based on previous research on the anticancer and antibacterial effects of the oregano sulphide 

components of garlic (Allium sativum L.) and onions (Allium cepa L.) DCM and DEE are the solvents 

most frequently used to extract oregano sulphide from Allium oils. Although n-Pentane and Hexanes 

are less frequently mentioned solvents for extracting oregano sulphide, studies showing their 

efficiency with garlic and other Allium spy. 

 

Many studies have been conducted on the oregano sulphide profile of onions as well as the impact 

of boiling, freezing, freeze drying, and even various homogenization techniques in various 

solutions on the generation of oregano sulphide in onions. 

 

Unfortunately, little research has been done on the yellow onion's extraction solvent utilized to make 

onion oil. In order to identify which organic solvent yields the best qualitative and semi-quantitative 

findings upon analysis by GC-MS, we compared four regularly used organic solvents to extract 

oregano sulphide in onion oil made from steam distilled yellow onions. Although quantitative yields 

associated to the extraction solvent have not been published, qualitative identification of the oregano 

sulphide components in onion oil has been done. 

 

Unsurprisingly, the study did not provide quantitative analysis on steam distilled onion oil. Yet, 

another article describing the optimization of GC methods for compound identification of volatile 

organic chemicals recovered from raw onion has also been published. 

 

The aim of this work is Red Onion essential oil extraction for a variety of medicinal, 

chemical and industrial uses. 
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Chapter 3: Research Methodology (Materials & Methods) 
 

 

Materials and Equipment 
 
 

The following materials and equipment were used while carrying out this research work, such 

as: red onion, grinding machine, containers, distillation column as mechanism of essential oil 

extraction, Chloroform, recovery containers, reagents etc. 

 

Sample Collection 
 
 

The red onion (allium cepa) was purchased from fruit market South bopal, and then transported 

to the home form grinding and transported to parul University for extraction of oil. 25kg of red 

onion was purchases from the market. After processing, 23.5kg was used for the extraction of 

the essential for the variety of the red onion. 

 

 

 

 

Experimental Set-Up 
 
 

Water bath and steam distillation used to conduct the experiment. The most common technique 

for separating and extracting essential oils from plants for use in natural products is steam 

distillation. This occurs when the volatile compounds in the plant material are vaporised by the 

steam, leading to their eventual condensation and collecting. 

 

Experimental Procedure 
 
 

I. First took red onions and they grinded with the grinding machine. 
 

II. Then take the grinded onions in 500 ml of glass beaker and measured the weight of it with the 

help 
 

of weight machine. 
 

III. Then add some water in the beaker and mix the grinded onions with the water 
 

 

V. Then let the mixture come to room temperature and then add chloroform liquid in that 

mixture and mix it well and let the mixture stay for 5 to 10 minutes. The oil is soluble 

chloroform so they mix to 
 

 gather. 

VI. After that we can see two layers of water and the chloroform so separate the chloroform with the 

 help of separating funnel. 

VII. After that we have to do water bath to get the oil. 

VIII. For water bath take 1 aluminum vessel and fill the container with distilled water to the required 
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 level then turn on burner and control the temperature near 60 °C to 80 °C. and heat it till 2 to 3 

 hours until u see the yellow-colored dense liquid and no smell of chloroform. 

IX. Or we can do steam distillation to evaporate the chloroform and get oil. 
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PRACTICAL PROCEDURE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(Total 400 gm of paste of onion took)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(100 ml of chloroform per 400 gm past20 
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(After the mixing onion paste and chloroform) 
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(After filtering the liquid, the rest of the onion)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Separate the chloroform and water with the help of separating funnel22 
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(Separated liquid with oil)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(Water bath)23 
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(after heating on water bath we can see slight yellow color of oil)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(Oil recovered from the experiment)24 
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Chapter 4: Discussion & End Product Analysis 
 
 

The following mentioned analysis we can do on the oil: 

 

(i) pH value 
 

(ii) Acid value 

(iii)Iodin value 

(iv) Refractive Index 
 

(v) Peroxide Value 
 

(vi) Viscosity 
 

(vii) Density and Specific Gravity 
 

(viii) Determination of Flash Point 
 

(ix) Free Fatty Acid Determination (FFA) 
 

(x) Saponification Value of Oil 
 
 
 
 
 

1) Hydrogen Ion Concentration (pH) value: 
 

The pH of oil determines its relative Acidity or Alkalinity. 
 

There are two (2) methods. 
 

i. Electrometric method (i.e., using pH meter) 
 

ii. Colorimetric method (i.e., using litmus paper). 

but here we are using the pH meter method 

 
 

Procedure: 
 

i. Assemble apparatus and sample 
 

ii. The PH meter was turned on and allow to warm for 15 minutes 
 

iii. The electrode was standardized using standard buffer PH 4 or. 7 
 

iv. 100ml of the oil measured in a measuring cylinder into a 250ml beaker 
 

v. The electrode was immersed into the oil and allowed the lower part of electrode to reach 

the bottom of the beaker. 
 

vi. Take reading was taken and recorded. 
 

vii. The electrode was removed and cleaned with distilled water. 
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2) Acid value: 
 

The acid value is determined by directly titrating the oil/fat in an alcoholic 

medium against standard potassium hydroxide/sodium hydroxide solution. 

Procedure: 

 

Mix the oil or melted fat thoroughly before weighing. The mass of the test sample shall be 

taken based on the color and expected acid value. 

Expected Acid Value Mass of Test portion Accuracy of weighing of 

 (gm) test portion (gm) 

   

<1 20 0.05 
   

1 to 4 10 0.02 
   

4 to 15 2.5 0.01 
   

15 to 75 0.5 0.001 
   

>75 0.1 0.0002 
   

 
 

a) Weigh accurately appropriate amount of the cooled oil sample as mentioned in the 

above table in a 250 mL conical flask. 
 

b) Add 50 mL of freshly neutralized hot ethyl alcohol and about one ml of phenolphthalein 

indicator solution. In case of rice bran oil or RBO based blends, add about 1mL of Alkali 

blue indicator. 
 

c) Heat the mixture for about fifteen minutes in water bath (75-80°C) 
 

In case of Rice bran oil or RBO based blended oils or fats, add 1mL of Alkali blue 

Indicator after heating. 
 

d) Titrate while hot against standard alkali solution shaking vigorously during the titration. 
 

e) End point using phenolphthalein indicator shall be from colorless to light pink 

(Persisting for 15 sec.) 
 

f) End point using Alkali blue 6B indicator shall be disappearance of blue color which 

developed during addition of indicator. 
 

(Note: Noting burette reading after “obtaining dark pink color OR Orangish red” as 

end point should be avoided as it will lead to erroneous result) 
 

g) The weight of the oil/fat taken for the estimation and the strength of the alkali used for 

titration shall be such that the volume of alkali required for the titration does not exceed 

10mL. 
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Calculation: 
 

Acid value = 56.1 V*N/ w 
 

Were, 
 

V = Volume in mL of standard potassium hydroxide or sodium hydroxide used 
 

N = Normality of the potassium hydroxide solution or Sodium hydroxide solution; and W 

= Weight in gm of the sample 

3) Iodine Value of the Oil: 

 

Iodine value is a measure of the total number of double bonds present in fats and oils. It is 

expressed as the number of grams of iodine that will react with the double bonds in 100 grams 

of fats or oil. It can be determined in fats and oils with thermometric titration, by dissolving a 

weighed sample in a non-polar solvent and then adding glacial acetic acid 

 
 

Procedure: 
 

i. Measure 5g of oil into a 500ml flask 
 

ii. Add 20ml of carbon tetrachloride (ccl4) into the flask containing the oil; add 25ml of wiji’s 

reagent solution. 
 

iii. Prepare 9g of iodine in 1lit of glacial acetic acid 
 

iv. Add 10ml of iodine acetic acid solution into the 500ml flask 
 

v. Shake vigorously for 1 minutes 
 

vi. The flask is then stored for 30minutes in a dark locker. 
 

vii. After which, 20 ml of potassium iodide (KI) solution followed by 100ml of distilled water 

was added into the flask. 
 

viii. The solution was titrated against 0.1N Sodium thiosulphate (Na2SO3) 
 

ix. 0.5ml of starch solution was added after first titration 
 

x. And titrate again with 0.1N (Na2SO3) xi. Do same for blank with distilled water. 
 

 

4) Refractive Index: 
 

Refractive index indicates the ratio of the velocity of light in vacuum to the velocity of light in 

the oil, it is generally expressed as the ratio between the sine of the angle of refraction when ray 

of light of a known wave-length (usually 589.3 mu, the mean of the d-lines of sodium) passes 

from air into the oil, it is useful for identification purposes and for establishing purity, and also, 

for observing the progress of reaction, such as catalytic hydrogenation and isomerization. It has 

been excessively used in analyzing binary esters. 
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Procedure: 
 

i. The lamp standing behind the refractometer was switched on 
 

ii. The prison box was opened by releasing toggle on the right-hand side and swung to the left 
 

iii. The 2 prisons were cleaned with acetone and cotton wool 
 

iv. 3-5 drops of the oil to be examine was placed onto the fixed prison and the apparatus was 

closed 
 

v. With the eye on the upper telescope the control knob was turned in front until the field was 

divided into two (light and dark field) 

vi. The border line between the fields may occur colored due to dispersion of the lamp light 
 

vii. The color was eliminated by rotation of the dispersion drum (second knob) until the field 

appeared of good contras and free from color neither red nor blue 
 

viii. The border line was set exactly on the intersection of the eye piece 
 

ix. The scale reading was observed in the lower telescope and the fourth number behind the 

point was interpolated. 

 
 

5) Determination of peroxide value: 
 

The peroxide value (POV) is defined as the reactive oxygen contents expressed in terms of 

milliequivalents (meq) of free iodine per kilograms of fat. It is determined by titrating iodine 

liberated from potassium iodide with sodium thiosulphate solution. 

 

Procedure: 
 
 

1. Take about 0.3 g of fat sample or A ml of the extract containing about 0.3 g of fat into a 

250 ml flask with stopper. 
 

2. Remove solvent using rotary evaporator under reduced pressure at 40°C (water-bath 

temperature). 
 

3. Add 10 ml of CHCl3-CH3COOH mixture and dissolve the fats by shaking. 
 

4. Add 1 ml of saturated Kl solution. 
 

5. Immediately stopper and stand in the dark for 5 min. 
 

6. Add 20 ml of distilled water, then shake. 
 

7. Titrate the liberated iodine with 0.01 N Na2S2O3 solution until light yellow color. Add 1 ml of 

1.5% starch solution as indicator and titrate till colorless. 
 

8. Carry out blank test in the same manner without fats. 
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6) Viscosity: 
 

Viscosity is defined as the force acting on a unit area where the velocity gradient is equal 1 at a 

given density of the fluid. 
 

Apparatus: 
 

Viscosimeter cup with capillary and ball valve constant temperature bath with stirrer redwood 

flasks 50ml, stopwatch and thermometer. 
 

Procedure: 
 

i. Fill in the oil into the viscometer cup. 
 

ii. Adjust the temperature of the bath to the desired temperature by heating or adding ice water, 

use the stirrer for uniform temperature. 
 

iii. When the temperature is constant, allow some fluid to flow out by lifting up the closing ball valve 

until the tip of the level indicator just touches the surface. 
 

iv. Place the 50cm3 receiver under the opening. 
 

v. By use of a stopwatch, measure the time which it takes to fill the redwood flask up 50cm3 

under the opening. 

 
 

7) Density and Specific Gravity: 
 

We can determine basically the density of solids and liquids. Every essential oil has its required 

density. It is a physical property used to evaluate the quality of substances. The density of oil 

reveals the yield and quality of the oil. It is temperature dependent; when the temperature is high, 

there would be expansion in volume, hence mass remains constant while density reduces. 

Although density and specific gravity are general physical characteristic used in the classification 

of fats and oils, neither are highly definitive to characterization except for a few high-density oils 

like castor oil nor hydrogenated castor oils. 

 
 

SG = density of substance/standard density of water 

Methods of obtaining density and specific gravity 

• Hydrometer method 
 

• Pycnometer method (specific gravity bottle or density bottle) 
 

Pycnometer Method 
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Procedure: 
 

i. Weight of density bottle was measured using the weighing balance. 
 

ii. Bottle and liquid was measured and recorded. 
 

iii. The spills were cleaned off to avoid error. 
 

iv. The weights were compared and recorded. 
 

v. The mass and the bottle volume were obtained. 
 

 

8) Determination of Flash Point: 
 

Flash point is the lowest temperature corrected to a pressure of 760mmhg of the sample at 
 

which application of an ignition source causes the vapor of the sample to become inflammable 
 

under specified conditions of test. 
 

Flashpoint makes use of three energies. 
 

i. Heat Energy 
 

ii. Mechanical energy 
 

iii. Electrical energy 
 

Apparatus: 
 

Pinsky Martens closed tester, thermometer (0 – 360°C), fume chamber and filtered sample 
 
 

 

Procedure: 
 

i. The flash point cup was cleaned chemically and dried to remove any trace of containable 

eigenpath or gasoline. 
 

ii. The sample to be tested was measured into the cup up to the mark indicated. 
 

iii. The cup was fit into position in the apparatus and assembled with thermometer and flame. 
 

iv. The heater and stirrer were started and heating was adjusted so the rate of rising is about 5-6 

°C. 
 

v. The flash point test was started at 20°C below flashpoint specification of the sample by stopping 

the stirrer before lowering the flame, raise the flame after a second if there is no flash and 

continue stirring. 
 

vi. The flash point of the sample is the temperature at which the test flame causes distinct flash 

in the interior of the cup. 
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9) Free Fatty Acid Determination (FFA): 
 

Free fatty acid value is an important qualitative parameter in terms of oil quality. Since fats and oils 

contain some level of free fatty acid (FFA), there will always be an increase in acidity with time 

during transport and storage. The nutritional value of fat and oil depend, in some respect on the 

amount of the free fatty acid which develops. The physical and chemical properties of fats and oils 

are essentially determined by the fatty acid composition of their triglycerides. 

 
 

Procedures: 
 

i. 2.5g of oil sample was weighed into a conical flask 
 

ii. 100ml of neutralized alcohol was added to it. 
 

iii. 2 drops of phenolphthalein indicator was added. 
 

iv. And was titrated with 0.1N of NaOH until a pink colour change was observed 
 

v. The titter value was recorded for calculations 
 
 
 

10) Saponification Value of Oil: 
 

Saponification value represents the number of milligrams of potassium hydroxide required to 

saponify 1g of fat under the condition specified. It is a measure of the average molecular weight 

(Or chain length) of all the fatty acids present in the oil. 

 
 
 

 

Procedure: 
 

i. 4g of oil was measured into a conical flask containing 50ml of alcohol potash. 
 

ii. The flask was connected to a heater and heated for 1 hour while shaking. 
 

iii. After 1 hour it was removed, and 2 drops of phenolphthalein was added and pink colour 

energy 
 

iv. This was titrated using 0.5N hydrochloric acid till the pink colour disappears. 
 

v. The blank (without oil): was done in the same manner with distilled water. 
 

Calculations: 
Acid value = 56.1 V*N/ w 

Were, 

V = Volume in mL of standard potassium hydroxide or sodium hydroxide used 

N = Normality of the potassium hydroxide solution or Sodium hydroxide solution; and 

W = Weight in gm of the sample 
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Chapter 5: Summary & Conclusion (RESULTS AND DISCUSSION) 
 
 

The conclusions of the research to extract red onion (C3H6OS) essential oil for usage in many 

pharmaceutical, chemical, and industrial applications. 

 

Here are the results of some above-mentioned analysis techniques 

 

1) Fourier Transform Infrared Spectroscopy (FTIR): 
 

Here is the graph of FTIR of sample  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) (FTIR graph of the sample by expert) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (FTIR graph of onion oil by expert for comparison) 
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wavenumber Abs. intensity Rel. intensity Width Found if <Shoulder 

    threshold  
      

1990.8845 0.996 0.001 15.9466 0.197716 0 
      

19463.5891 0.996 0.001 9.3838 0.175573 0 
      

1923.3850 0.995 0.003 7.1383 0.419684 0 
      

1899.8999 0.997 0.001 1289.6375 0.117073 0 
      

1844.6118 0.995 0.001 7.0129 0.226586 0 
      

1828.5901 0.993 0.002 6.7740 0.382842 0 
      

1743.4398 0.616 0.384 26.0580 67.879807 0 
      

1670.4408 0.986 0.001 5.3289 0.195006 0 
      

1652.6412 0.983 0.007 2014.3942 0.763154 0 
      

1616.4430 0.992 0.002 2089.1371 0.323573 0 
      

1602.2870 0.993 0.002 2063.9215 0.194964 0 
      

1576.4121 0.995 0.002 6.3867 0.321548 0 
      

1558.6090 0.997 0.002 5.9664 0.260370 0 
      

1539.9119 0.996 0.003 11.4303 0.448638 0 
      

1520.1424 0.994 0.004 6.2469 0.516006 0 
      

1506.9820 0.995 0.001 881.5454 0.176260 0 
      

1460.6299 0.862 0.116 35.5138 18.018589 0 
      

1418.2712 0.943 0.011 1029.9588 0.994854 0 
      

1397.2233 0.953 0.006 691.1737 0.630633 0 
      

1377.1120 0.920 0.037 743.9969 4.774602 0 
      

1231.1120 0.850 0.007 184.9239 0.629115 0 
      

1215.3121 0.838 0.030 10.9469 4.544768 0 
      

1160.8021 0.717 0.283 85.5746 50.144161 0 
      

1118.9875 0.850 0.007 1478.4352 0.611147 0 
      

1098.4846 0.836 0.032 15.3535 4.732804 0 
      

1034.8679 0.939 0.004 2115.5437 0.495645 0 
      

986.5780 0.957 0.001 11.6966 0.187319 0 
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Wavenumber Abs. intensity Rel. intensity Width Found if <Shoulder 

    threshold  
      

965.4987 0.947 0.015 2163.9480 1.923184 0 
      

914.8102 0.970 0.011 16.5619 1.618823 0 
      

887.8954 0.983 0.001 8.8170 0.186760 0 
      

874.4019 0.983 0.005 2553.5459 0.293121 0 
      

856.6282 0.985 0.003 2206.0039 0.321274 0 
      

848.8048 0.986 0.002 1994.4496 0.101531 0 
      

837.2007 0.988 0.004 2048.7203 0.462631 0 
      

755.7569 0.441 0.568 22.6925 98.991562 0 
      

723.0896 0.788 0.035 53.1744 3.212244 0 
      

667.6559 0.899 0.042 7.2109 5.973994 0 
      

646.8585 0.984 0.006 1902.6291 0.677038 0 
      

634.1832 0.989 0.008 1943.8836 0.984837 0 
      

624.4792 0.991 0.010 7.3111 1.565163 0 
      

610.7156 0.992 0.012 1445.7118 1.468208 0 
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Here are the following mentioned analysis results: 

 

 Test name Result 
   

(i) pH value 2.907 
   

(ii) Acid value 3.14 
   

(iii) Iodin value 2.64 
   

(iv) Refractive Index 1.43 
   

(v) Peroxide Value 1.78 
    
Report: in the opinion of undersigned the sample referred to above is of standard quality of oil with 

respect to defined in the Act and rules made thereunder.35 
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CONCLUSION 
 
 

The essential oil from onions (Allium cepa) has valuable components that are therapeutic for human 

health, according to a physical and chemical investigation of the oil. Its essential oil's richness cannot be 

compared to that of any other oil derived from other plants. Also, it may be employed as a starting point in 

the synthesis of other materials for the creation of medical and drugs. 

 

Since onion oils nourish the hair roots, they are particularly beneficial for hair development. It also 

contains a lot of antioxidants, which assist to maintain the scalp clear of dandruff and stop hair loss. 

 

The important vitamins, minerals, and antioxidants helps in preventing hair loss and function as a 

conditioner to keep hair smooth and promote hair development. 

 

Moreover, due to its antibacterial and antifungal qualities, it aids in the healing of cuts and wounds. 

The bacteria that cause tooth infections are eliminated by onion oils, which also aid in reducing 

toothaches. Moreover, it is used to treat skin conditions like eczema and acne. 

 

This task also includes figuring out the essential oil of the plant's physical characteristics, such refractive 

index, density, and viscosity, as well as its chemical characteristics, like iodine value, peroxide value, 

acid value, saponification value, and free fatty acid content. 

 

These physicochemical properties of the oil serve as helpful points of comparison and as quality 

benchmarks in business dealings. 
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