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ABSTRACT
The effect of extraction methods and storage time on the quality of moringa seed oil was investigated. Cold water, hot water, and n-hexane extraction methods were used while the extracted oils were stored at room temperature for six months. The chemical properties, qualitative and quantitative phytochemical screening of the oils were determined using standard methods. The n-hexane had the highest yield of 56%, hot water 40%, and cold water 30%. For clarity the research work will be divided into five chapter. Chapter contains the introduction to the research work. Chapter two talks about the review of the literature. Chapter three discusses the research design and the production processes involves in the production of the snacks to be used. Chapter four will speaks on the analysis of sensory evaluation data gathered. Chapter five being the last chapter will looked in to the summary conclusion and the recommendation of the study. 
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CHAPTER ONE
BACKGROUND TO THE STUDY
1.1	Introduction to the Study
Moringa oleifera is a native of north western part of India, it can also be located in several other tropical areas (Martins, 2017). Other countries Where it is well-known include Philippines, Nigeria, Malaysia, Bangladesh, Pakistan and Kenya (Yusoff, 2016). 
Moringa is cultivated for its numerous functional values as it provides various practical application in developing countries due to its economic, nutritional and medicinal resource over the past few years (Anwar, et al 2016). Every part of the plant has been found useful, extracts from the roots have been reported to possess antimicrobial functions (Busani, 2019), Moringa ﬂower extracts have been noted to have hepatoprotective effect (Upadhyay, 2015). In counties like Sudan, Moringa oleifera seedss have been used instead of alum to treat a high turbid Nile water by the rural dwellers (Muyibi, 2019). The seeds cake has been noted as one of the most suitable natural coagulants and can be applied in the puriﬁcation and treatment of water with high turbidity (Bhutada, 2016). The seeds oil (known as Ben oil) has been reported to be edible (Bhutada, 2016), it was observed to be suitable for frying purposes when compared to palm olein, soybean oil and canola oil (Ghazali, 2017). Also, the oxidative stability of other oils such as the sunﬂower and soybean oil has been improved by blending Moringa oil with the mixture (Anwar et al 20 16).
Moringa oleifera seeds comprise of 19-47 % of oil. It is commercially referred to as Ben oil, its rich in oleic, behenic, steric and palmitic acids (Ojiako, 2017). It has been noted to be composed of 70 % oleic acid, and it has a nice fragrance (Bhutada, 2016). The presence of this high content of oleic acid makes it suitable for frying (Zhao, 2018). It has been used as lubricants, to produce air care products, air perfume, and other edible functions. It has similar composition of fatty acids as the olive oil (Zhao, 2018) apart from the presence of linoleic acid (Tsaknis, 2019). The oil is applied in hair and body‘ care products as a skin conditioner and air moisturizer; it has an incredible cosmetic value. It has been used in the past for skin ointments and preparations by Egyptians (Mahmood, 2016).
Moringa seeds oil produces less dense smoke when it’s ignited for lighting. The edible oil has the potential of adsorbing and retaining its ﬂowery fragrance, thus it’s much beneﬁcial in the production of perfumes. The ﬂavor has been reported to be comparable to peanut oil (Ghazali, 2017). Another major application of the oil is as a feedstock for biodiesel production (Moﬁjur,et al 2014), the most notable characteristic of biodiesel produced from M. oleifera oil is the high value of cetane number (above 60) reported by Kafuku (2017).
Various techniques have been used to extract oil from seeds kernels of various sources, these include aqueous enzymatic and Soxhlet extraction (Ojewurniet al 2018), supercritical ﬂuid extraction (Martins, 2016), cold mechanical pressing and solvent extraction methods (Bhutada, 2016). Aqueous enzymatic extraction entails the use of water which is economical, portable, benign, and safer compared to the solvent extraction process (Yusoff, 2016), it has been reported to produce oil with better oxidative properties and low free fatty acids, although it has low oil yield when compared with solvent extraction (Abdulkarirn, 2019). Another major drawback of this process is that oil-in-water emulsions are formed that require further separation to retrieve the oil (Chabrand, 2018). The use of cold mechanical pressing has resulted into low oil yield while the traditional use of organic solvents in solid-liquid extraction has resulted into a strenuous removal of the solvent residue with a major impact on the environment (Zhao, 2018]. Solvents such as petroleum ether and n-hexane have been demonstrated to produce high yield of oil, although a major dernerit of this process is the incomplete removal of the toxic solvents in the oil and a high chance of thermal degradation of the light components in the oil (Nguyen, 2018).
But it’s cheaper since it requires minimal solvent and minimal effort (Bhutada, 2016). In this study optimization of oil extraction from M. oleifera seedss is carried out in order to determine the best combination of variables required for obtaining the optimum oil yield. 
Moringa oleifera seeds has been reported to contain oil as its main component and represents between 35 - 48% of the seeds weight (Tsaknis et al., 2019) and it is considered as a specie with great bioenergy potentials due to its high carbohydrate content (Bispo dos Santos et al., 2015). Extraction using solvents is generally conducted at a temperature near the boiling point of the solvent, which reduces the oil viscosity and improves its solubility in the solvent, thereby, ensuring the efficiency of the process (Johnson and Lusas, 2019).
According to Saxena et al. (2017), n-Hexane is the most widely used solvent in the extraction of oil contained in seedss because of its low boiling point, extraction efﬁciency and ease of availability.
Due to ever diminishing sources of fats and oils, there is the growing need for the search of new sources of oil as well as exploiting sources that are currently unexploited in order to supplement the existing ones (Corbett 2019) Moringa oleifera, a very rapid growing tree found growing in a varying range of climatic condition is a promising tree and has the potential to become a new source of oil for Nigeria. It has been reported that some 3000 kg of seedss could be obtained from one hectare, equivalent to 900 kg oil/hectare, comparable to soybean which also yields an average of 3000 kg seedss/hectare but with only 20% oil yield. The oil is edible, and closely resembles olive oil in its fatty acids composition. According to Sengupta and Gupta (Sengupta 2018), M. oleifera seedss contain between 33 and 41% w/w of vegetable oil. Anwar et al Anwar 2017) also investigated the composition of M. oleifera, including its fatty acid profile and showed that M. oleifera oil is high in oleic acid (>70%). M. oleifera is commercially known as "ben oil" or "behen oil", due to its content of behenic (docosanoic) acid, it possesses significant resistance to oxidative degradation (Lalas (2019)M. oleifera has many medicinal uses and has significant nutritional value (Lalas 2019). A recent survey conducted on 75 indigenous (India) plant-derived non- traditional oils concluded that M oleifera oil, among others, has good potential for biodiesel production (Lalas 2019). 1.2 Statement of the Problem
Moringa Seeds has been widely used in traditional medicine and as a spice in foods, campestero is the main active ingredient in Moringa Seeds. Moringa Seeds seem to be generally well tolerated. The most common side effects observed in clinical studies are Lower blood pressure and slow heart rate because of the alkaloids in the plant, Uterine contractions from moringa bark and cell mutations caused by a chemical isolated from roasted moringa seedss.
Moringa has also been linked to interactions with some conventional medicines due to its influence on some cytochrome P450 enzymes, P-glycoprotein and OATP transporters.
1.3 Aims and Objectives of the Study
The objective of the study id to examine extraction of oil from moringa seeds and its uses. Other objectives includes;

To examine the extraction process involved in extracting oil from Moringa Seeds
· To examine the health benefits and human uses of moringa seeds
· To examine the cultivation and harvesting of Moringa Plant
· To examine the nutritional Value of Moringa Seeds
1.4 Significance of the Study
The research project will be very useful to various stakeholders in the Nigerian Hospitality Industry. It will be very important to all management of hotels, restaurant and fast foods who prepare menu for Nigerian populace. Finally, this research project will enable the general public to know the extraction method and uses of the moringa seeds.
1.5	Scope of the Study
This research focuses on a comparative study on extraction of oil from moringa seeds and its uses. The scope of the study therefore is to examine some authorship work postulating extraction of oil from moringa seeds. The research scope also covers vivid comparative study on how Moringa has some advantages in utilization. 
Therefore, to carry out this research effectively, survey method will be used, questionnaire will be administered as the research instrument to gather respondents opinion concerning the subject matter.
Limitation Of The Study
The following are some of the implications or constraints which the researcher encountered during the course of writing this research:
· Financial constraint: Insufﬁcient funds tend to impede the efﬁciency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview).
· Time constraint: the research will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
However, it should be noted that the researcher improvise where in order for the mentioned limitations not to negatively affect the quality of the research.


1.6	Definition of Terms
· Extraction: Extraction is a process in which one or more components are separated selectively from a liquid or solid mixture, the feed (Phase 1), by means of a liquid immiscible solvent (Phase 2).
· Oil: Moringa oil is high in antioxidants and fatty acids, making it a moisturizing, anti-inﬂammatory option for skin, nails, and hair.
· Moringa Seed: Moringa is a plant native to India and other countries. It contains proteins, vitamins, and minerals, making it useful to ﬁght malnutrition. Moringa is an important food source in some parts of the world.





CHAPTER TWO
LITERATURE REVIEW
2.0	Introduction 
	According to Wikiepedia (2019), Moringa oleifera, commonly referred to as Moringa, is the most widely cultivated variety of the genus Moringa. The tree itself is rather slender with drooping branches that grows to approximately 10 m in height. However, it normally is cut back annually to one meter or less, and allowed to regrow, so that pods and leaves remain within reach. Wikipedia (2019) noted that Moringaceae is a single genus family with 14 known species. Of these, Moringa oleifera Lam (syns. Moringa pterygosperma Gaertn.) is the most widely known and utilized species. A native of the sub-Himalayan regions of north-west India, Moringa oleifera (M. oleifera) is now indigenous to many countries in Africa, Arabia, South East Asia, the Pacific and Caribbean Islands; and South America. Commonly known as the 'horse-radish' tree (arising from the taste of a condiment prepared from the roots) or 'drumstick' tree (arising from the shape of the pods), M. oleifera has a host of other country specific vernacular names (Zogale in Northern Nigeria), an indication of the significance of the tree around the world.
Rajangam (2019) reported that India is the largest producer of Moringa with an annual production of 1.1 to 1.3 million tonnes of tender fruits from an area of 380 km². Among the states, Andhra Pradesh leads in both area and production (156.65 km²) followed by Karnataka (102.8 km²) and Tamil Nadu (74.08 km²). In other states, it occupies an area of 46.13 km². Tamil Nadu is the pioneering state insomuch as it has varied genotypes from diversified geographical areas, as well as introductions from Sri Lanka.
NRC (2016) reported that Moringa has a tuberous taproot, whose presence helps explain the species’ tolerance to drought conditions. Normally umbrella shaped, the tree comes with a lax crown of graceful, airy foliage, whose feathery effect is due to the finely trip innate division of the leaves. The leaves are densely crowded at the tops ofthe branchlets. Depending on climate, the foliage is evergreen or deciduous and, from a distance, reminiscent of a legume like leucaena or calliandra.
In season the tree is enshrouded in creamy white, honey-scented flowers arranged in drooping panicles 10-30 cm long. Flowers are insect pollinated and “require a large number of insect visitations,” with carpenter bees being the most common guests (Bhattacharya, et al 2014). Flowers and fruits (pods) can be produced twice a year; though in many places, flowering and fruiting occur all year-round. The fruits are initially light green, slim and tender, eventually turning dark green and firm. Depending on genotype, they are up to 120 cm long.
While most are straight a few are wavy and some curly. In cross-section most are rectangular but a number are triangular and some are round. Fully mature, the dried seeds are surrounded by a lightly wooded shell with three papery wings.
2.1	Moringa Seed
M. oleifera plant is used in difference ways as; domestic cleaning agent (crushed leaves), blue dye (wood), fencing (living trees), fertilizer (seed-cake) (Emmannuel et al., 2019), foliar nutrient (juice expressed from the leaves), green manure (from leaves), gum (from tree trunks), honey- and sugar cane juice-clarifier (powdered seeds), honey (flower nectar), medicine (all plant parts), ornamental plantings, bio-pesticide (soil incorporation of leaves to prevent seedling damping off), pulp (wood), rope (bark), tannin for tanning hides (bark and gum), water purification (powdered seeds). M. oleifera seed oil (yield 30-40% by weight), also known as Ben oil, is a sweet non-sticking, non-drying oil that resists rancidity. It has been used in salads, for fine machine lubrication, and in the manufacture of perfume and hair care products (Tsaknis et al., 2019).
In the West, one of the best known uses for M. oleifera is the use of powdered seeds to flocculate contaminants and purify drinking water (Berger et al., 1984), but the seeds are also eaten green, roasted, powdered and steeped for tea or used in curries (Gassenschmidt et al., 2018). This tree has in recent times been advocated as an outstanding indigenous source of highly digestible protein, Ca, Fe, Vitamin C, and carotenoids suitable for utilization in many of the so called “developing” regions of the world where under nourishment is a major concern (Tsaknis et al., 2019). Moringa plant is an exceptionally nutritious tree with a variety of potential uses (Fahey, 2015).	
2.1.1	Health benefits of moringa SEED
The health benefits of Moringa can be explained in some detail as follows:


· Asthma relief
A preliminary study published in the Journal of Pharmacology in 2018indicated that taking 3 grams of Moringa twice daily for three weeks may reduce the severity of asthma symptoms and improve lung function in adults with mild asthma. to medium (Radovich, 2018).
· Reducing sugar levels
Some research indicates that taking Moringa in tablet form along with a sulfonylurea drug; It does not improve blood sugar control, but it may reduce blood sugar after a meal, in addition to reducing fasting blood sugar better compared to taking sulfonylurea medication alone in people with diabetes, and it was found that eating Moringa leaves with meals may reduce blood sugar levels. It is worth noting that the effect of Moringa in diabetes is still not proven, (Iqbal and Bhanger, 2016), and it is worth noting that the consumption of Moringa, which may reduce blood sugar, along with other medications Diabetes may lead to a significant drop in blood sugar, and therefore blood sugar levels must be monitored, with attention to the dose consumed, such as the drug Glimepiride, Glyburide, insulin, and others (Grubben, 2014).
· Weight gain for people with AIDS
Moringa Seed granulated to powder can be taken with meals for 6 months; It increases the body mass index (BMI) in people with AIDS, but it does not show an improvement in their immune system functions (Sogbo, 2016).


· Reducing cholesterol levels
A laboratory study published in the Journal of Ethnopharmacology in 2018 indicated that Moringa leaf extract reduced cholesterol levels in the blood by 50%, and also reduced the accumulation of plaques in the blood vessels associated with atherosclerosis by 86%, and this result is similar to the effect of the drug Simvastatin (English: Simvastatin), and it has been shown that Moringa leaf extract may reduce the risk of cardiovascular diseases, reduce blood lipids, in addition to possessing antioxidant activity. It is worth noting that there is a need to conduct more studies on the relationship of Moringa reduces cholesterol in the blood (Amaglo, 2016).
· Enhance the production of breast milk
Some research indicates that the Moringa plant increases the production of breast milk, as a study published in the Journal of Medicine in 2000 showed that consumption of Moringa leaves increases milk production after 4 to 5 days of use, but this effect was not proven when Consumption of Moringa for a long period, On the other hand, some research indicates that there is no effect in increasing the production of breast milk when consumed for a long time, and it is worth noting that the consumption of moringa by nursing for several days to increase milk production may be safe, but it should be noted that There is enough information to prove the safety of its consumption by infants, so it is best to avoid consuming Moringa during breastfeeding (Peter, 2018).


· Reducing malnutrition in children
A preliminary study published in the International Journal of scientific study in 2014 indicated that adding Moringa leaf powder to children's food for a period of two months improved their nutrition, as this plant is a good option to combat malnutrition. (Olson and Carlquist,2001). It contains a number of vitamins and minerals such as: B vitamins, calcium, iron, and potassium, in addition to its high content of amino acids, such as: methionine and cysteine, and Moringa is classified as one of the best food sources. As for its percentage of carbohydrates, fats, and phosphorous, it is considered low (Qasim and Al-Mayali, 2019).
· Reducing vitamin A deficiency
According to a study conducted on mice and published in the journal Plant Foods for Human Nutrition in 2001, it is possible for Moringa leaves to relieve vitamin A deficiency, because it is a good source of vitamin A, including its content of beta-carotene (Shabgah et al.,2021).
· Reducing symptoms associated with menopause
Moringa extract may contribute to raising the proportion of antioxidants in women in menopause, as the proportion of antioxidants and enzymes at this stage is affected due to a decrease in the proportion of estrogen, and a preliminary study from Punjab Agricultural University in 2014 showed conducted on a group of postmenopausal women that taking 7 grams of the extract daily for 3 months increased the level of retinol by 8.8%, and it also significantly increased the level of antioxidants in their blood, and reduced oxidative stress by 16.3%, Which reflects positively on health, but more studies are needed to confirm this effect (Holmes and Kennedy,2000).
· Reduce anemia
Moringa leaves may help absorb more iron, which is necessary for the formation of red blood cells, and a preliminary study published in the University of Pharmacognosy Journal in 2016 showed that ethanol extract from Moringa leaves had an effect reducing the risk of anemia due to its content of iron. Aniline (English: Aniline), as it increases the level of red blood cells, hemoglobin, hematocrit, and iron content in the blood (Tahmasebi et al., 2021).
· Reducing Arthritis
A laboratory study published in Integrative Medicine Research in 2018 showed that Moringa extract may reduce the risk and severity of arthritis, and the ethanol extract of Moringa leaves has a role in relieving pain in mice with arthritis, depending on the dose, It is believed that ethanol extract may be used to relieve arthritis, and analgesic, in addition, it is possible for Moringa leaf extract to reduce pain, redness, and fluid retention in the event of rheumatoid arthritis, but there is a need to conduct more clinical studies, especially on humans (Schneider,2019).
· Reducing epileptic seizures
A preliminary study from the University of Ibadan in 2013 indicated that the ethanol extract of Moringa leaves is believed to have antispasmodic and depressant properties of the central nervous system, by inhibiting the release of the neurotransmitter γ-amino butyric acid) or GABA for short, which is believed that Moringa extract may be used to improve the condition of epilepsy patients (Lea et al.,2019).
· Heart disease
Moringa extract may help relieve dyslipidemia, a condition that is characterized by high levels of cholesterol, triglycerides, or both, and is associated with an increased risk of cardiovascular disease, according to what she indicated. His study was published in Frontiers in Pharmacology in 2012.
· Reducing blood pressure
A study from the University of Karachi indicated that the ethanol extract of Moringa leaves has a lowering effect on blood pressure, in addition to that some elements and compounds extracted from Moringa, such as: Isothiocyanate and Thiocarbamate; Which is believed to have a lowering effect on high blood pressure. But it is worth noting that it is advised to pay attention to the consumption of Moringa, which may reduce high blood pressure, with drugs that lower blood pressure levels, such as: Enalapril (English: Enalapril) , amyllodipine (English: Amlodipine), and others, and consult a doctor (Rashid et al.,2018).
· Increasing sexual desire
A 2015 laboratory study from Khon Kaen University in Thailand indicated that consuming moringa leaf extract in low doses in mice exposed to stress may improve their sexual desire, as it can increase the level of testosterone (Atawodi et al.,2018).


Reducing peptic ulcers in the stomach and intestines
A study conducted on rats and published in the Journal of Pharmaceutical Biology in 2008 showed that the use of Moringa leaf extract significantly alleviated gastric ulcers that occur due to stress, and duodenal ulcers caused by cysteamine, in addition to Moringa leaves may reduce the risk of peptic ulcers, but on the other hand, the extract of its fruits did not have a noticeable effect in relieving ulcers (Holmer et al.,2018).
· Reducing the risk of infections
It is believed that isothiocyanates found in Moringa leaves, pods, and seeds are the main anti-inflammatory compounds, but the research was limited to laboratory studies, and their anti-inflammatory effect has not yet been proven in humans, as a laboratory study published in the Journal of Pharmaceutical Biology in general was conducted. 2008, and stated that Moringa extract possesses analgesic and anti-inflammatory properties, and it can be used to reduce the risk of developing some diseases associated with these symptoms, and it is worth noting that inflammation is a natural protective reaction of the body when exposed to injury, or infection, However, these infections may constitute a major health problem for the body if they persist for a long period of time (Ali et al.,2017).
· Reducing thyroid disorders
According to a preliminary study from Devi Ahilya University in 2000 conducted on rats, it was noted that consuming Moringa extract in low doses can regulate hyperthyroidism, by converting thyroxine, known as T4, into triglycerides. Triiodothyronine, or T3, which is important for the endocrine system (Oyeyinka and Oyeyinka, 2018).
· Reducing constipation
Moringa helps reduce constipation, because it contains a large amount of fiber.
Reducing infection Moringa can be used to reduce the symptoms of urinary tract infection (in English: Urinary Tract Infection), a small study from Banaras University in India in 2014 and conducted on 30 people showed that the consumption of Moringa bark by people with urinary tract infection improved Symptoms significantly increased in 66% of the participants, and it is worth noting that more studies are needed on a large sample, and a longer period of time to confirm this effect.
· Reducing the risk of cancer
According to laboratory research; Taking the extract of the moringa herb for cancer slowed the growth of pancreatic cancer cells, and may also help improve the efficiency of chemotherapy, and other laboratory research indicates that moringa leaves, bark, and roots have an effect that reduces the risk of cancer, but there is no evidence to prove This effect is in humans.
Benefits of Moringa for slimming Although the effect of the Moringa herb for slimming has not been proven in humans, some evidence has stated that Moringa extract can reduce weight gain in mice, and can also help the body convert food into energy instead of storing it as fat, in addition. To improve their levels, and has contributed to lowering cholesterol, reducing high blood pressure, feeling unwell, and reducing the risk of infections, and Moringa’s high content of vitamin B helps improve the efficiency of the digestion process, A preliminary study on mice and published In the 2016 International Journal of Phytomedicine, adding Moringa flour to rat food can reduce visceral fat, total and LDL cholesterol, and triglycerides, which is thought to reduce weight gain, and can be added to processed products to fortify it (Chinma et al.,2019).
2.2	Medicinal Properties of Moringa
Moringa oleifera has numerous medicinal effective uses which have long been discerned in both the Ayurvedic and Unani systems (Mughal 2019). Every part of Moringa oleifera is considered as important elements which have diversified medicinal value. Almost all parts of the Moringa trees have been used as natural medicine. Though Moringa tress extracts are used as a high valued food, besides it has various types of medicinal uses. Abalaka et al. (2019) reported many pharmaceutical applications in the treatment of many diseases in the traditional medicinal system. In addition, Moringa aqueous extracts of roots were found significant in anti-inflammatory, antiulcer, and antitumor activities.
· Antimicrobial and Anthelmintic Activities
Extracts from leaf, flower root bark, and stem bark of Moringa oleifera have antimicrobial and anthelmintic properties. Pterygospermin has powerful antibacterial and fungicidal activities found by Das et al. and Rao et al (2019). In the leaf and flower, respectively (Fred 2019). Ethanolic extract of seeds, leaves, and flowers revealed the antimicrobial activity against E. coli, P. aeruginosa, Enterobacter species, K. pneumoniae, S. aureus, Proteus mirabilis, Salmonella typhi A, Streptococcus, and Candida albicans. Moringa Oleifera flower and leaves have been demonstrated for their anthelmintic activity during several studies, for example, ethanolic extracts from Moringa oleifera leaves to inhibit Indian earthworm Pheretima posthuma.
· Antiasthmatic Activity
Without showing any adverse effects with M. oleifera seed kernel, improvement was observed in the treatment of bronchial asthma patients and also their concurrent respiratory functions (Mehta 2017).
· Anticancer and Antitumor Activity
There is a direct connection of Reactive Oxygen Species (ROS) with cell death. Various environmental stresses lead to excessive production of ROS causing progressive oxidative damage and ultimately cell death (58). The compounds of the leaves that are held responsible for the anticancer activities are glucosinolates, niazimicin, and benzyl isothiocyanate. “Niazimicin” a bioactive compound from Moringa leaves showed potential anticancer activity (Rickie 2018). Seven bioactive compounds, namely, 4(α-L-rhamnosyloxy)-benzyl isothiocyanate, niazimicin, 3- O-(6′-oleoyl-β-D-glucopyranoyl)-β-sitosterol, β-sitosterol- 3-O-β-D-glucopyranoside, niazirin, β-sitosterol, and glycerol- 1-(9-octadecnoate) had been isolated from the ethanol extract of the Moringa seed (Lambert 2018). Benzyl isothiocyanate has been shown to be linked with cancer. Research showed that BITC causes intracellular ROS, which leads to cell death. This could be one of the reasons for Moringa to be a good anticancer agent (61–63). Moringa contains an antiaging compound called Zeatin, which is a naturally occurring cytokinin (64) which has antitumor activities, effective against prostate and skin cancers, and is a strong antioxidant. The Moringa leaves also showed a significant cytotoxic effect on human myeloma cell lines.
· Antidiabetic and Wound Healing Activity
Moringa is reported as an important element in controlling diabetes. Moringa leaves are reported as a significant agent in reducing blood glucose level immediately after taken (66). The extracts (aqueous) from Moringa showed significant prohealing actions and a perfect wound healing characteristic (Wolters 2017).
· Cardiac and Circulatory Stimulant and Antidiuretic Activities
The bioactive compound alkaloids from Moringa trees act as a cardiac stimulant (Ndong 2017) which are evident to stabilize blood pressure  influence on diuretic activity  and reduce fat and cholesterol to prevent hyperlipidemia and reduce serum triglyceride and serum cholesterols.
2.2.1	Adverse Effects of Moringa
Moderate consumption of Moringa leaves, fruits, and seeds is often considered safe, and the consumption of its leaves and seeds in medicinal doses for a short period is likely to be safe. Its roots and the extract of these roots, its consumption is likely to be unsafe, as it contains a toxic substance known as Spirochin, and the following are the warnings of the use of the Moringa plant for some cases and age groups:
· Pregnant
The Moringa herb is potentially unsafe for pregnant women, as it contains chemicals that may lead to uterine contractions, and it is worth noting that there is not enough evidence about the safety of using other parts of Moringa during pregnancy, so it is preferable to be careful and avoid consuming it during this period. Period (Qasim and Al-Mayali, 2019).
· Children
The consumption of Moringa leaves by children is considered potentially safe, when consumed for a short period of up to two months (Oyeyinka and Oyeyinka, 2018).
· Drug interactions with moringa
Moringa can interact with some medications, including the following: (Oyeyinka and Oyeyinka, 2018).
· Levothyroxine
Which is used for cases of hypothyroidism, and consumption of Moringa along with this drug may reduce the amount absorbed by the body, in addition to reducing its effect, so caution should be exercised and consult a doctor before taking Moringa with this drug.
· Drugs that are metabolized in the liver
Moringa may reduce the speed at which the liver converts some drugs, which may increase side effects, such as lovastatin, ketoconazole, itraconazole, and fexofenadine. English: Fexofenadine), and others.
2.3	Cultivation and Harvesting of Moringa
Moringa is one of the vegetables of the Brassica order and belongs to the family Moringaceae. The Moringaceae is a single genus family with 13 known species (Khawaja et al., 2018). M. oleifera is a small native tree of the sub-Himalayan regions of North West India, which is now indigenous to many regions in Islands and South America but is now found worldwide in the tropics and sub-tropics. It grows best in direct sunlight under 500 m altitude. It tolerates a wide range of soil conditions, but prefers a neutral to slightly acidic (pH. 6.3-7.0), well-drained sandy or loamy soil. Minimum annual rainfall requirements are estimated at 250 mm with maximum at over 3,000 mm, but in waterlogged soil the roots have a tendency to rot. Trees can be easily grown from seed or from cuttings. Moringa seeds have no dormancy period, so they can be planted as soon as they are mature and they will retain the ability to germinate for up to one year (Fuglie, 2019). Moringa trees will flower and fruit annually and in some regions twice annually. During its first year, a Moringa tree will grow up to five m in height and produce flowers and fruit. Left alone, the tree can eventually reach 12 m in height with a trunk 30cm wide; however, the tree can be annually cut back to one meter from the ground. The tree will quickly recover and produce leaves and pods within easy reach.
· In the nursery
Poly bags with dimensions of about 18 cm in height and 12 cm in diameter is used. The soil mixture for the sacks should be light, that is 3 parts soil to 1 part sand. Plant should be 2 or 3 seeds in each sack, 1 to 2 centim deep. Keep moist but not too wet. Germination will occur within 5 to 12 days, depending on the age of the seed and pre-treatment method used. Remove extra seedlings, leaving one in each sack. Seedlings can be out-planted when they are 60 – 90 cm high. When out-planting, cut a hole in the bottom of the sack big enough to allow the roots to emerge. Be sure to retain the soil around the roots of the seedling.
To encourage rapid germination, one of three pre-seeding treatments can be employed;
1) Soak the seeds in water overnight before planting.
2) Crack the shells before planting.
3) Remove shells and plant kernels only.
· Direct seeding
If water is available for irrigation (in a backyard garden), trees can be seeded directly and grown anytime during the year. Prepare planting pit first, water, and then fill in the pit with topsoil mixed with compost or manure before planting seeds. In a large field, trees can be seeded directly at the beginning of the wet season (Odee, 2019).
· Growing from cuttings
Use hard wood, not green wood, for cuttings. Cuttings should be 0.45 to 1.5 m long and 10 cm thick. Cuttings can be planted directly or planted in sacks in the nursery. When planting directly, plant the cuttings in light, sandy soil. Plant one-third of the length in the ground (that is, if the cutting is 1.5 m long, plant it 50 cm deep). Do not over water; if the soil is too heavy or wet, the roots may rot. When the cuttings are planted in the nursery, the root system is slow to develop. Add phosphorus to the soil if possible to encourage root development. Cuttings planted in a nursery can be out-planted after two or three months (Odee, 2018).
· Spacing
For intensive Moringa production, plant the tree every 3 m in rows 3 m apart. To ensure sufficient sunlight and airflow, it is also recommended to plant the trees in an east-west direction. When the trees are part of an alley-cropping system, there should be 10 m between the rows. The area between trees should be kept free of weeds. Moringa trees can be planted in gardens; the tree’s root system does not compete with other crops for surface nutrients and the light shade provided by the tree will be beneficial to those vegetables which are less tolerant to direct sunlight. From the second year onwards, Moringa can be inter-cropped with maize, sunflower and other field crops. Sunflower is particularly recommended for helping to control weed growth (Fuglie, 2019). However, Moringa trees are reported to be highly competitive with eggplant (Solanum melongena) and sweet corn (Zea mays) and can reduce their yields by up to 50% (Olsen, 2017).
Harvesting 
When harvesting pods for human consumption, harvest when the pods are still young and snap easily. Older pods develop a tough exterior, but the white seeds and flesh remain edible until the ripening process begins. When producing seed for planting or for oil extraction, allow the pods to dry and turn brown on the tree. In some cases, it may be necessary to prop up a branch that holds many pods to prevent it breaking off. Harvest the pods before they split open and seeds fall to the ground. Seeds can be stored in well-ventilated sacks in dry and shady places (Tsaknis et al., 2019).


2.3.1	Nutritional Values of Moringa
The Moringa’s incredible medicinal usage which is claimed by many cultures and communities is based on science. Through research, the Moringa was found to contain many essential nutrients, for instance, vitamins, (Fahey, 2015; Hsu et al., 2016; Kasolo et al., 2018). Nutrition content of a plant plays an essential function in medicinal, nutritional, and therapeutic properties (Al Kharusi et al., 2019). It is believed that Moringa leave to consist high sources of vitamin C, calcium and potassium as well as protein. It works as an effective source of natural antioxidants. Due to the presence of several sorts of antioxidant compounds such as flavonoids, ascorbic acid, carotenoids, and phenolics, Moringa is able to extend the period of food containing fats (Dillard and German, 2017; Siddhuraju and Becker, 2018). It was also found that each different part of the Moringa tree which was studied, be it the fruits, seeds, leaves, flowers, bark and roots, all resulted in the discovery of at least one, or in most studies, a number of beneficial nutrients. It was similarly mentioned in an article by the Trees. For Life organization that ‘every part of the Moringa tree is said to have beneficial properties that can serve humanity’. In addition, the Moringa was found to have a group of unique compounds containing sugar and rhamnose, which are uncommon sugar-modified glucosinolates (Fahey et al., 2016; Fahey, 2015; Amaglo et al., 2017). These compounds were reported to demonstrate certain chemopreventive activity, by inducing apoptosis (Brunelli et al., 2017).


2.4	Proximate Composition of Moringa Seed
	Proximate analysis of Moringa oliefera seed meal The proximate composition of the Moringa oleifera seeds was determined as described by AOAC (2005). The sample was analyzed for dry matter (DM), organic matter (OM), crude protein (CP), crude fiber (CF), ether extract (EE), mineral matter (total ash) while gross energy (kcal/g) was estimated by calculation using the formula by Carpenter and Cleg (2019). Carbohydrate (NFE) was determined by difference.
· Estimation of moisture Content 
2 g of the powdered sample was weighed in a beaker of known weight. The sample was then placed in hot air oven at 105°C for 3 h. The sample was cooled and weighted again to determine water loss in powdered sample. filtration was weighed, incinerated, cooled and weighed again. The loss in weight is the crude fiber content.
· Estimation of ash Percentage
For estimation of ash, the sample was incinerated at higher temperature. Briefly, 2 g of sample in a crucible was incinerated in to the Muffle furnace at 600˚C for 5 hours. The crucible was then cooled, the sample was reweighed and the percentage of ash calculated.
· Estimation of Nitrogen percentage
The Kjeldahl method was used for Nitrogen estimation. Sample was digested by with concentrated sulfuric acid in the presence of digestion mixture. The ammonia was distilled by the addition of excess sodium hydroxide. Released ammonia was collected in boric acid and titrated with standard hydrochloric acid using methylene blue as an indicator. Total protein was calculated by multiplying nitrogen percentage by 6.25.


CHAPTER THREE
RESEARCH METHODOLOGY
3.0	Research Design
         In this chapter, the researcher will present the materials and the methods adopted in experimenting the research topic. The researcher will be presenting the extraction method of oil from moringa seed. The ingredient used for this research is mainly the moringa seed which was purchased at Ipata Market Ilorin kwara state.
3.1	Ingredient Needed For The Research Work
As stated earlier the ingredient use for this research work is mainly the Moringa seed and this research practical was carried out in the laboratory. 
Equipment For The Preparation Of Meal 
· Cooking pot
· Knife
· Cooking spoon
· Gas stove
· Bowl
· Turning Spoon  
· Napkin
· Plastic Bucket
· Matches
· Detergent 


Methods Of Extraction
There are mainly two extraction method being used in extracting oil from moringa seed which are the Machine extraction process and the Manual extraction process. 
Machine Extraction Process
Using the machine extraction process is less stressful and efficient. The steps involved are 
· Remove the seed from the moringa fruit. The fruits look more like bean pods. Use the knife and gently remove the seeds. If the pods are very dry, you can get a nutcracker to help open them.
· The seed is first crushed, 10% by volume of water is added, followed by gentle heating over a low fire for 10–15 minutes, taking care not to burn the seed. One such test yielded 2.6 litres of oil from 11kg of kernels.
· Once the best processing conditions are worked out, an extraction efficiency of 65% could probably be expected.
MANUAL EXTRACTION PROCESS
	The steps involved in manual extraction process are as follows:
· Remove the seed from the moringa fruit. The fruits look more like bean pods. Use the knife and gently remove the seeds. If the pods are very dry, you can get a nutcracker to help open them.
· Put the seeds into a frying pan. The seeds should be one layer only. 
(Note: You should be having a pot of water already on the burner warming)
· Start heating and roast your moringa seeds until the inside blows up
· Once your seeds are roasted, and the inside blown up, put them in the pot and increase the heat.
· Once the waters start boiling, you will see moringa oil seeping out of the seeds and floating to the top
· Leave the water boiling for 20-25 minutes, depending on the quantity of the seeds.
· Then use a spoon to skim the produced oil off the water top into another container and let cool.
· Let the moringa oil extracted rest for some hours. This is the most important step in extracting moringa oil manually because there will be water molecules. This water will spoil the quality of the oil. By letting the oil rest in cool places for at least 5 Hours, the water will evaporate. What will be left is pure oil.
· After the water evaporated, pour the oil into another container
· Ready to Use.
3.3 Methodology For Sensory Evaluations
Sensory evaluation for the moringa seed oil are done using effective testing through the design of a structured questionnaire to carefully selected panels of personal recruited for this type of testing after the usage of the oil.
The questionnaire consist of the following structured sensory evaluation firm as shown below
Direction; click one rating for each of the following ; appearance, taste/flavor, texture /consistency, aroma /smell and overall acceptability. 
	S/No
	Rating Scale
	Appearance
	Texture/ Consistency
	Aroma / Smell
	Overall Acceptability

	1
	Excellent 

	
	
	
	

	2
	Very Good 
	
	
	
	

	3
	Good 
	
	
	
	

	4
	Fair 
	
	
	
	

	5
	Poor 
	
	
	
	





CHAPTER FOUR
DATA PRESENTATION ANALYSIS AND INTERPRETATION
4.1	RESULT 
The extraction of oil from moringa seed was carried out by manual extraction method in which the pestle and the mortal was being used.
Additional economical and sustainability studies should be performed to select the optimal process.
4.2 DATA ANALYSIS 
           The following data were obtained after the extraction of oil from moringa seed the analysis of the data are being presented in the table below:
TABLE 1: ANALYSIS OF OIL EXTRACTED FROM MORINGA SEED
	S/N
	Analysis
	%

	1.
	Dry matter
	93.57

	2.
	Moisture
	6.43

	3.
	Organic Matter 
	95.55

	4.
	Crude protein
	43.26

	5.
	Crude fibre
	21.36


Source: Researchers Survey, 2023
SENSORY EVALUATOR DATA AND ANALYSIS
	After the extraction of Oil from the Moringa Seed, the Oil was being taken to sensory evaluators committee where the oil is being tested using excellent, Very Good, Good, Fair, Poor.  


TABLE 2: APPEARANCE OF OIL EXTRACTED FROM MORINGA SEED
	Response
	Number of  respondents 
	Percentage % 

	Excellent
	    - 
	    - 

	Very Good
	16 
	80%

	Good
	  04 
	20%

	Fair 
	-
	- 

	Poor
	-
	-

	TOTAL
	20
	100%


  Source: Field Survey, 2023
       The table 5 above simply shows that No respondent rated the appearance of experimental oil from moringa excellent. However, 16 respondents representing 80% of the total sensory evaluators rated the recipe Very Good while 4 respondents representing 20% of the total sensory evaluators rated the recipe Good. No respondent rated the appearance of experimental oil fair or poor. 
TABLE 3: TASTE/FLAVOUR OF OIL FROM MORINGA SEED
	Response
	Number of respondents  
	Percentage %

	Excellent
	02
	10%

	Very Good
	10
	50%

	Good  
	06
	30%

	Fair
	02
	10%

	Poor
	-    
	-    

	TOTAL
	20  
	100


Source: Field Survey, 2023
       The table 6 above shows that 2 respondents representing 10% of the total sensory evaluators rated the Taste/Flavour of experimental oil from moringa seed excellent. However, 10 respondents representing 50% of the total sensory evaluators rated the Oil Very Good while 6 respondents representing 30% of the total sensory evaluators rated the Oil Good. Also, 2 respondents representing 10% of the total sensory evaluators rated the recipe fair while No respondent rated the Taste/Flavour of experimental Oil poor.
TABLE 4: CONSISTENCY OF THE OIL EXTRACTED FROM MORINGA SEED 
	Response
	Number of  respondents  
	Percentage %

	Excellent
	01
	5%

	Very Good
	06
	30%

	Good
	10
	50%

	Fair
	03
	15%

	Poor
	-
	-

	TOTAL
	20   
	100%


     Source: Field Survey, 2023
               The table 7 above shows that 1 respondents representing 5% of the total sensory evaluators rated the Consistency of experimental Oil from moringa seed excellent. However, 6 respondents representing 30% of the total sensory evaluators rated the recipe Very Good while 10 respondents representing 50% of the total sensory evaluators rated the recipe Good. Also, 3 respondents representing 15% of the total sensory evaluators rated the recipe fair while No respondent rated the Taste/Flavour of experimental Oil poor.


TABLE 5: SMELL/AROMA OF OIL EXTRACTED FROM MORINGA SEED
	Response
	Number of  respondents 
	Percentage % 

	Excellent
	01
	5%

	Very Good
	06
	30%

	Good  
	10
	50%

	Fair
	03
	15%

	Poor
	-
	-

	TOTAL
	20   
	  100%


 Source: Field Survey, 2023
           The table 8 above shows that 1 respondents representing 5% of the total sensory evaluators rated the Smell/Aroma of the experimental Oil from moringa seed excellent. However, 6 respondents representing 30% of the total sensory evaluators rated the Oil Very Good while 10 respondents representing 50% of the total sensory evaluators rated the bread and snack very good. Also, 3 respondents representing 15% of the total sensory evaluators rated the recipe fair while no respondent rated the Smell/Aroma of the experimental Oil poor.
TABLE 6: ACCEPTABILITY OF THE EXPERIMENTAL OIL FROM MORINGA SEED
	Response
	Number of  respondents 
	Percentage %

	Excellent
	02
	10%

	Very Good
	08
	40%

	Good  
	06
	30%

	Fair
	04
	20%

	Poor
	-     
	-     

	TOTAL
	20  
	100


  Source: Field Survey, 2023
         The table 9 above shows that 2 respondents representing 10% of the total sensory evaluators rated the acceptability of Oil from moringa seed excellent. However, 8 respondents representing 40% of the total sensory evaluators rated the oil Very Good while 6 respondents representing 30% of the total sensory evaluators rated the oil Good. Also, 4 respondents representing 20% of the total sensory evaluators rated the recipe fair while no respondent rated the recommendation of the experimental Oil poor.
TABLE 7: RECOMMENDATION OF THE OIL FROM MORINGA SEED
	Response
	Number of  respondents  
	Percentage % 

	Excellent
	02
	10%

	Very Good
	10
	50%

	Good
	06
	30%

	Fair
	02
	10%

	Poor
	-
	-

	TOTAL
	20   
	100%


Source: Field Survey, 2023
         The table 10 above shows that 2 respondents representing 10% of the total sensory evaluators rated the Recommendation of experimental oil from moringa seed  excellent. However, 10 respondents representing 50% of the total sensory evaluators rated the recipe Very Good while 6 respondents representing 30% of the total sensory evaluators rated the recipe Good. Also, 2 respondents representing 10% of the total sensory evaluators rated the recipe fair while no respondent rated the recommendation of the experimental Oil poor.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
5.0	SUMMARY
	This research work examine the extraction of oil from moringa seed. The main objective of the  study is to showcase how oil can be extracted from moringa seed in which was divided into two which is automated extraction which deals with the use of oil extraction machine and manual extraction method which deals with the use of mortar and pestle. 
The manual extraction method was used in the course of this research work. The health benefits production and other uses of moringa seed was analyzed in this research work. Furthermore, 20 sensory evaluators were used as the respondents for this research work in which the sensory evaluation form which consist of grade under Excellent, Very Good, Good, Fair and Poor was used as the instrument of data collection. 
The study was further divided into five chapter. Chapter one discusses the introduction to the research work. Chapter two deals with the review of literatures on the research topic. Chapter three contains the methodology of the research. Chapter four examine the result and analysis of data. While chapter five being the last chapter examines the summary, conclusion and recommendations to the topic.     
5.1	CONCLUSION
	The study results showed that the extraction methods and storage time have a significant effect on the yield and qualities of the extracted oils. The percentage of oil yield was found to be dependent on the extraction method used; n-hexane gave the highest yield of 56%, next was hot water with 40%, while cold water gave 30%. As the storage time increases, moringa seed oil from all the studied extraction methods would be highly competitive for industrial usage and less suitable for cooking due to its high peroxide values. The hot water extraction method will be more appropriate for the manufacture of soaps and cosmetics, while cold water and n-hexane extracted oil will be adequate for domestic uses. The oils may not be suitable for oil paint, varnishes, and surface coatings due to their nondrying attribute.
The study also reveals that the cold water and n-hexane extracted oils reserved their qualities better than hot water extracted oil after 6 months of storage. The cold water extracted oils are more stable and resistant to oxidative rancidity as the storage period progresses. Lastly, the study showed that storage time affected the oil samples’ phytochemical content in different ways. The flavonoid contents increased while the terpenoid contents decreased with storage time. Among the extraction methods used, hot water had the highest level of phytochemicals throughout the storage period. The presence of these phytochemicals in the extracted oil showed their potentials as a good source of nutrients and medicines to improve the health status of humans consuming it. Further research needs to be carried out to investigate the effect of these analytical extraction methods on the micro and macro-nutrients of the extracted oil and the microbial load over the storage time.
5.2	RECOMMENDATION
Moringa oleifera seeds can be used as a coagulant to replace conventional coagulants, flocculant, hard water softener, disinfectant, and for removing of heavy metal in drinking water treatment. Thus improved application of this should be encouraged, especially in rural water supplies where the water requirement is relatively small and the production of Moringa is likely to be high and constant. Thus in order to improve on the application of M. oleifera in water treatment, certain questions still needs to be answered. 	
Furthermore, the Nigeria Government should explore more of the full potential of this wonderful plant, a very promising crop when use as a raw material for biofuel production and alternative for water purification. They farmers should be encouraged to switch into commercial scale of planting M. oleifera in anticipation of the bigger market. 
For seeds alone, farmers can earn annual gross revenue of about sixty thousand dollars per hectare. Moringa dry leaf powder is a valuable nutrient for the poor communities, its boost the immune system to fight infections and thereby enhancing the well-being of malnourish and HIV persons.
In the course of this research, the research suggested that more research should be done on the following issues:
· The effect of grain size on the extraction of the active ingredients
· The effect of shelf life on the coagulating, softening and disinfection property of the extract
· The mode of attack of the extract on the microbes
· Isolation of the exact active compound responsible for the ant-microbial activity
· Further work on the use of the extract in the removal of heavy metals
· Development of pilot plant for the subsequent application of the extract in the field
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