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ABSTRACT
Onion is associated with microorganisms which are capable of causing spoilage due to its affinity for bacteria when exposed. The bacteria gotten from the cut and exposed onion kept in the male hostel of Godfrey Okoye University were isolated and characterized in other to distinguish them from another and identify the pathogens. A total of eight onion samples were obtained from different sites of the male kitchen of Godfrey Okoye University and analyzed bacteriologically. The onion samples were collected and taken to the laboratory, then cultured and analyzed using biochemical and microbiological techniques which include serial dilution and culturing of the organism. Out of the total number of samples analyzed, 4(50%) were positive for bacteria pathogen while 4(50%) had a case of no bacteria growth. The isolation of bacteria from the cut onion indicated that the frequency of Staphylococcus aureus was more significant in the study with frequency and percentage of 19(45%) while Streptococcus spp. had least percentage occurrence of 3(7%). The mean bacteria count from the present study showed that the total aerobic plate count was one thousand and six (1006). The significance of this study, for, the polymerase chain reaction analysis indicated presence of pathogenic species, the biochemical test all showed positive results which shows that the microbiological analysis of cut onions (Allium cepa) in the male hostel of Godfrey okoye university Campus was high. Based on the distribution of isolates according to location from which the cut onions were obtained, it showed that St stephen hostel had the high number of bacterial isolates 4(57%) while Nwabueze Hostel had the least number of bacteria isolate 1(14%) and Ad-gentes had no growth. The findings of this study illustrate that bacterial contamination is present in the cut and exposed onions that the total colony count (CFU/ML) of the pathogenic bacterial isolated is high and can cause food poisoning when consumed. It is therefore recommended that cut onions that have been exposed to the atmosphere should remain unsafe for human consumption as it has been shown that even though the juices have antimicrobial properties, they are also seen to be poisonous because they are a huge magnet for bacteria.












CHAPTER ONE
INTRODUCTION
1.0 Background to the Study
Biological contamination and food-borne sicknesses represent a danger to worldwide wellbeing (Havelaar et al., 2010). Escherichia coli, Salmonella, or Shigella have been linked to nearly 1.8 million deaths worldwide (Newell et al., 2010). According to Barranntes and Achi (2011), food-related illnesses are conditions in which consuming polluted or crude food results in significant medical issues caused by a variety of microbes, growths, infections, and parasites. The consumption of crude vegetables has been linked to nearly 2.2 million annual diarrheal deaths worldwide, causing grave concerns in the medical community.
Microscopic organisms are a group of microorganisms that have a phone mass with interesting structure and require a specific atomic layer—considered to be more primitive than plant and animal cells. Most of microscopic organisms need cells; Cells can be circular (cocci), rod-shaped (bacillus), winding (spirillum), comma-shaped (vibrio), or cock-screw-shaped (spirochetes)—all of which are types of bacteria. They usually have sizes between 0.5 and 5um  by Elizabeth and Martin (2013). 
Onions (Allium cepa) have been a significant food source since old times and have likewise been read up for clinical purposes (Azuma et al., 2007). Due to their connection to a few pharmacological effects, onions and plants of the Allium genus have typically been used as home remedies for a variety of ailments. In most cases, the volatile sulfur-containing chemicals, such as thiosulfinates, that are primarily responsible for the distinctive flavor, scent, and lachrymatory effects of onions have been attributed to the biological advantages they provide.
Amagase et al., (2011) stated that  Onion is a good natural source of quercetin and kaempferol, which are glycosides of flavonoids. One of the most well-known vegetables in the world, onions have been grown for their natural health benefits for over 4000 years (Zohri et al., 2015). Although the earliest available records are depictions from Egypt dating back to 2700 BC (Zohri et al., 2008), they are likely to have been trained in Turkmenistan and Northern Iran (Brewster, 2008). 2015). Onions are currently grown in regions ranging from the subtropics to the subarctic, but they thrive best in subtropical and calm regions (Brewster, 2008). As a versatile vegetable, onions can be infused with flavor into a wide variety of dishes all over the world. Due to the significance of onion bulbs in India, Time magazine stated that a price increase for onions in 2013 posed a threat to the government's stability (Bhowmick, 2013). Additionally, the presence of organo-sulfur compounds in onions has been linked to some of their alleged health benefits (Zohri et al., 2015). Together, the onions culinary flexibility, flavor, long security time and obstruction across agro-conditions has made it one of the world's most well known vegetables, and the resulting interest makes it a routinely traded thing both local and generally business areas.
In spite of the fact that taming doubtlessly occurred in Southwest or Focal Asia, the geological beginning of the onion is easy to refute because of the way that the wild onion is terminated and authentic records of its utilization range western and eastern Asia. Different accounts have claimed that onions originated in Iran, western Pakistan, and focal Asia. As per proof found in Bronze Age towns in China, onions were utilized as soon as 5000 BC on account of their flavor and the bulb's toughness during transportation and capacity. The onion bulb was adored by ancient Egyptians because they saw its concentric rings and circular shape as symbols of unending life. According to Havelaar et al., (2010) onion traces found in Ramesses IV's eye attachments show that onions were used in Egyptian graves.
Pliny the Senior in the essential century Advancement explained the usage of onions and cabbage at Pompeii. He elaborated on Roman notions regarding the onion's efficacy in treating ophthalmic disorders, improving sleep, treating oral ulcers, toothaches, dog bites, headaches, and even dysentery. Archaeologists have discovered gardens similar to those in Pliny's epics long after Pompeii's volcanic burial in 79 AD (Havelaar et al., 2010).
According to documents gathered in the fifth or sixth century AD under the authority of "Apicius," who is thought to have been a gourmet, onions were included in many Roman recipes.
In the Hour of Disclosure, onions were delivered to North America by the really European trailblazers, simply later finding the plant energetically available, and in wide use in Nearby American cookery. One of the principal crops that the Initial architects planted was the bulb onion, as per journals composed by select first English pioneers (Havelaar et al., 2010).
The onion plant is a vegetable with various culinary and clinical purposes. They started in a specific region of Asia, but they now have a global reach. They are used for their various restorative and wholesome properties (Convict and Ennos, 2014). The nutritional value may vary depending on the growing conditions and the variety. According to Crook and Ennos (2014), they are a good source of potassium, the flavonoid quercetin, the trace mineral chromium, vitamin B6, and have very few calories, fat, and sodium. The vegetable that is become the most often is the onion (Allium cepa, from the Latin word for "onion," cepa), otherwise called the bulb onion or normal onion.
From a scientific standpoint, the shallot is a subspecies of the onion that was not identified as a distinct species until 2010. Its close to family members incorporate garlic, scallion, leek, and chive.
Notwithstanding the many advantages given to onions, a few cases have emerged scrutinizing the inclination of cut onions to act as a wipe for microbes and other irresistible specialists. One of these works was published by Sarah McCann, who writes online about food topics under the pseudonym Zola (Elisabetsky, 2011). Gorgon. According to the report, even when cut open for a brief period of time, chopped onions had a significant capacity to act as a bacterial sponge and cause food poisoning. Dr. Bartholomew Brai, a dietitian at the Federal University of Oye-Ekiti, provided a similar account in an interview with the National News Agency of Nigeria. In that interview, Dr. Bartholomew stated that the vegetable contained sugar, which encourages the growth of bacteria. As a result, exposed cut sections of the vegetable ought to be avoided because they could result in harmful stomach infections and food poisoning due to the production of bile salts. Conan Milner's Epoch Times started a widely circulated internet story about the 1919 flu epidemic that claimed that a doctor found a family that didn't get sick because they left sliced onions around the house. On microscopic examination, the flu virus was found in the onions (Halvorson et al., 2011). As per seventeenth 100 years, botanist Nicholas Culpepper said that onions have the potential "to attract any unscrupulousness to itself, for in the event that you strip one, and lay it on a dunghill, you will find it spoiled in a portion of a day, by attracting deterioration to itself". Many of the myths and anecdotes listed above have persisted for a long time, including those regarding their effectiveness in treating conditions like toothaches, dog bites, and vision problems. Other current discoveries have uncovered that onions can help support the safe framework, help in the end of cholesterol, help in respiratory troubles, and a large group of other wellbeing related benefits (Barret, 2008). In this research, we will uncover and vaccinating one portion of newly cut onions gathered at different areas inside the Male inn of Godfrey Okoye College Scholars Corner at different time periods while refined the other half as a control following 2-3 days of openness to confine microorganisms consumed by the onions if any. This will allow us to determine the type of microorganisms and whether they are contributing to the rotting of cut onions, as well as whether onions are capable of absorbing microorganisms from the air even for a brief period of time.
1.1. Statement of the Problem 
Since onions are a common part of our daily diet and are frequently consumed raw, there are a number of factors that can contribute to food-borne illness. Cut onions got from various dump destinations inside the Male lodging at Godfrey Okoye College Masterminds Corner may harbors a few microorganisms, and this microorganism at some point get by until the hour of utilization at levels adequate to cause sickness or ready to create noxious poisons which cause food inebriation and which will upgrade the probability of infection. As of now, an epidemiological overview shows that around 1.8 million passings overall have been credited to the presence of Escherichia coli, Staphylococcus aureus, Salmonella or Shigella from food borne sickness. ( Newell et al., 2010). After ingesting contaminated food or raw food products like onions, a variety of bacteria, parasites, and viruses can cause serious health issues.
1.2 Aim of the Study.
The aim of this research is to isolate and characterize pathogenic bacteria from cut onions in the Male hostel of Godfrey Okoye University Thinkers Corner.
1.3 Objectives of the Study.
The specific objectives include;
1. To isolate and characterize bacteria species from cut onion bulbs kept in the male hostels of Godfrey Okoye University.
2. To identify the isolates using molecular techniques. 
3. To use PCR-based marker genes to assay for the 16S rRNA  of the pathogen. 

1.4 The Significance of Study.
[bookmark: page6][bookmark: page7]The increased morbidity and mortality rate attributed to food borne disease as a result of contaminated fruit and vegetable consumption especially in Nigeria has increased within the years and has posed as a great challenge within the health sector hence, there is need to carryout this research so as to remedy the situation.


















CHAPTER TWO
LITERATURE REVIEW
2.1 Onions (Allium Cepa)
The most widely grown vegetable in the genus "Allium" is the onion (Allium cepa), also known as the bulb onion or common onion (Eady et al., 2008). Until 2010, the shallot, a botanical variation of the onion, was not recognized as a separate species. It has garlic, scallion, leek, and chive as close relatives. This class likewise contains a few different animal varieties differently alluded to as onions and cultivated for food, like the Japanese bunching onion (Allium fistulosum), the tree onion (Allium proliferum), and the Canada onion (Allium canadense). The name wild onion is credited to various Allium species, despite the fact that Allium cepa is solely known through development (Higashihara et al., 2010). Its hereditary wild unique structure isn't known, in spite of the fact that breaks from development have become laid out in certain areas. The onion is typically grown as an annual and harvested during its first growing season, despite being a biennial or perennial plant.
The onion plant has a fan of blue-green, hollow leaves, and when a certain day length is reached, the bulb at the plant's base begins to swell. The subterranean stems that make up the bulbs are short, compressed, and encircled by mushy, modified scale (leaves) that surround a central bud at the tip of the stem. The outer layers of the bulb become dry and brittle during the autumn (or April, in the case of wintering onions). The harvest is picked and dried and the onions are prepared for use or put away (Hiskey, 2010). The yield is inclined to attack by various vermin and sicknesses, including the onion fly, the onion eelworm, and various parasites which can cause rot (Hiskey, 2010). Numerous bulbs are produced by some varieties of Allium cepa, like potato onions and shallots.
Onions are cultivated and used all over the world. They can be eaten raw or used to make pickles or chutneys, but they are typically served cooked as a vegetable or as part of a spicy dish. According to Kim (2007), they are unpleasant when chopped and contain particular chemical compounds that may irritate the eyes.
The onion plant has been created and specifically reared under cultivating for no less than 7,000 years. It is a half-yearly plant, despite the fact that is for the most part developed as a yearly plant (Newell et al., 2007). Present day cultivars frequently develop to a level of 15 to 45 cm (6 to 18 inches). The leaves are yellowish-to blue green and fill all the while in a leveled out fan-molded wrap. They are hollow and fleshy. also, chamber like, having one leveled side. About a quarter of the way up, they reach their greatest size, after which they taper towards an acute end (Ramos et al., 2014). A flattened, typically white sheath that emerges from the bulb's basal plate forms the base of each leaf. A collection of root fibers continues for a short distance into the earth from the plate's bottom. Food reserves begin to accumulate in the leaf bases as the onion matures, and the bulb of the onion expands (Ramos et al., 2014).
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[bookmark: page11]Fig 2.1: Showing Newly Reaped Onions from the Ranch. The Source: Newell et al., 2007). 
The bulb's outer layers become brittle and dry as the leaves fall off in the fall; in this way the yield is then commonly reaped. The growth point in the middle of the bulb begins to grow in the spring if it is left in the soil all winter. A tall, sturdy, hollow stem with new leaves sprouts and expands, crowned by a bract that covers a developing inflorescence.
The inflorescence resembles a six-parted, globular umbel of white flowers. The seeds are brilliant dark and three-sided in cross segment. According to (Pak et al., 2015) an onion typically has a pH of about 5.5.
2.2Taxonomy and Etymology of Onions
The onion plant (Allium cepa), frequently known as the bulb onion or normal onion, is the most often cultivated individual from the variety Allium. Carl Linnaeus gave the first formal description of it in his 1753 work Species Plantarum (Linnaeus, 1753). In its scientific history, several names were given rise to.
Table 2.1: Taxonomy and Etymology of Onions 
	1.
	Allium cepa var. aggregatum
	G. Don

	2.
	Allium cepa var. bulbiferum
	Regel

	3.
	Allium cepa var. cepa
	Linnaeus

	4.
	Allium cepa var. multiplicans
	L.H. Bailey

	5.
	Allium cepa var. proliferum
	(Moench) Regel

	6.
	Allium cepa var. solaninum
	Alef

	7.
	Allium cepa var. viviparum
	(Metz) Mansf. (Linnaeus, 1753).




Only cultivation-grown Allium cepa is known, but related wild species can be found all over Central Asia. The most firmly related species incorporate Allium vavilovii and Allium asarense from Iran. Zohary and Hopf, on the other hand, make the observation that "there are uncertainties whether the Allium vavilovii specimens tested represent genuine wild material or only feral derivatives of the crop." By far most of cultivars of Allium cepa have a place with the ordinary onion bunch and are ordinarily alluded to just as onions. Both potato onions and shallots are included in the Aggregatum Group of cultivars (allium sepa) (Mower, 2009). The family Allium likewise contains different extra species on the other hand alluded to as onions and cultivated for food, like the Japanese packaging onion (Allium fistulosum), Egyptian onion (Allium proliferum), and Canada onion.
 2.3 Worldwide Production. 
The overall creation of onion bulbs has expanded dramatically throughout recent years, expanding from 15 million tons in 1960 to 82.9 million tons from 4.2 million hectares in 2012 (FAO, 2014).

Table 2.2: Onion bulb production across continents in 2013 (FAO, 2014).

	
	Continent
	Production Area
	Total Production

	
	
	(1000’s ha)
	(1000’s tons)

	
	
	
	
	

	
	Australia
	5.5
	301.7
	

	
	Africa
	659.2
	9,650.1
	

	
	Asia
	3,121.4
	57,312.8
	

	
	Europe
	362.9
	9,224.9
	

	
	North America
	63.1
	3,351.5
	

	
	South America
	160.9
	3,351.5
	

	
	
	
	
	









[image: ]Fig 2.2: Shows the mass production of onions in Tasmania. The Source: Australian Agency of Insights, 2013). 

As shown by the FAO (2014), Australia produces around 0.35 percent of the world's onion bulbs. The Australian Bureau of Statistics (2013) reported that 6,708 hectares produced 346,000 tons in 2012. The southern island state of Tasmania contributed approximately a third of this book. According to the Australian Division of Estimations (2013), a further third of creation was conveyed in the Region of South Australia, with the extra third being made commonly in the Domains of Victoria, Queensland, and Western Australia. The primary focus of Tasmanian onion production is the counter-seasonal demand from nations in the Northern Hemisphere, such as the United Kingdom and Germany. In these business sectors, they are challenged by nearby supplies and alternative, inaccessible sources from New Zealand, Africa, and South America. In contrast, the other states of Australia focus on providing year-round domestic markets (FAO, 2014).



2.4 The growth and development of onions.
Rey et al., (1974) distributed in French a thorough subjective depiction of onion improvement during its most memorable biennial life cycle and Brewster (2008) were the principal French creators to give a complete subjective record of onion development during its most memorable biennial life cycle. According to Brewster (2008), crops can be started with seed, seedlings, or bulblets/sets. Direct planting has the best developing time and the lowest foundation costs (Brewster, 2008), whereas seedlings and bulblets carve out time for field development while increasing foundation costs (Brewster, 2008). In response to temperature and sunlight, bulbs begin to form on mature, vegetative plants (Schmidt et al., 2016). The bulb is comprised of a few layers of swelled leaf sheaths that somewhat enclose the squashed stem. Reestablishing is the cycle by which the farthest leaf sheath layers dry to make dry sheath tissue (skin). Brewster (2008) says that relieving can take place in the field, particularly in low-precipitation nations (before or after lifting), or in mass capacity with limited air (and sometimes warming), where precipitation may result in skin staining and an increase in post-gather disease. After that, the bulbs are kept safe and given to customers throughout their sluggish stage—the length of which varies depending on the cultivar—in the hope that enough value has been achieved. For commercial seed production, the reproductive stage of development following dormancy break (sprouting) is essential. According to Thompson (2015), there are two kinds of dormancy: eco-dormancy, which is dependent on the surrounding environment, and endo-dormancy, which is dependent on the bulb. During either the storage of the bulb or its development (also known as bolting), an early transition into the reproductive phase is undesirable. Items that progress to the fledgling development stage during capacity are dismissed by the market because of the presence of fledglings that are apparent from an external perspective and changes in bulb structure (Pérez-Giraldo et al., 2013).
2.5 Ways to Use Onions
 I. Yellow or earthy onions, also known as "red" onions in some European countries, are preferred and frequently used in European cuisine. This pleasantness has been the goal of many cultivars, including Vidalia, Walla Walla, Cévennes, and "Bermuda." When yellow onions are caramelized, their rich, dark brown color gives French onion soup a sweet flavor.
ii. In view of their sharp, impactful flavor, red or purple onions — once in a while alluded to as "purple" in a few European nations — are the onions of decision for normal use in Asian cooking. They can also be grilled and eaten raw.
iii. Due to their golden color and milder flavor, white onions are a common ingredient in traditional Mexican cuisine. When sautéed, they take on a particularly sweet flavor.
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Fig 2.3: Showing color varieties of onions. Source: (WHO, 2014).

Although onions can be eaten at earlier stages, the most common type is the enormous mature bulb. Before they start to bulb, energetic plants can be picked and consumed whole as spring onions or scallions. The plants are sometimes referred to as "summer" onions when they are harvested after bulbing has begun but before they are fully mature (Nemeth et al., 2007). Also, it is feasible to raise and develop more modest developing onions. These onions may be referred to as pearl, boiler, or pickler depending on their mature size and intended use; however, they are not the same as true pearl onions, which belong to a different species. Pickler onions are frequently preserved in vinegar to make a long-lasting relish, whereas pearl and boiler onions can be cooked as a vegetable rather than an ingredient.
There are plenty of fresh, frozen, canned, caramelized, pickled, and chopped onions to choose from. The dried product can be purchased in powder, granulated, sliced, ring, and minced forms.
When fresh onions are unavailable, powdered onions are frequently used as a flavoring. It has a strong aroma and is made from finely ground, dried onions, primarily pungent bulb onions. Food varieties that have been got dried out arrived in various tones, including white, yellow, and red, and have a long timeframe of realistic usability.
2.5 1. Cooking with onions 
Diced onions are used in a lot of hearty, warming dishes, but they can also be a key ingredient on their own, like in French onion soup, onion chutney, and creamed onions. They can be eaten raw in salads, roasted, sautéed, grilled, baked, braised, or fried due to their adaptability. Once cooked, their layered structure makes it simple to hollow them out, making them suitable for Turkish sogan-dolma filling. Onions salted in vinegar are eaten as a tidbit all around the world as well as being filled in as a side dish in bars, fish and chip shops, and different foundations all through the Federation and the Unified Realm. In a customary English bar, they are a piece of the cultivator's feast, which regularly incorporates beer, English cheddar, and dry bread.
Similar to garlic, onions can develop a pink-red hue after being cut due to interactions between amino acids and sulfur-based compounds (Lee et al., 2012).

2.5.2 Non-culinary Reasons for Onions.
In the European Association and the Unified Realm, onion oil can be utilized to kill carrot flies on umbelliferous yields like carrots, parsnips, parsley, celery, and celeriac. Onions also contain one of the common oils that is sometimes used in hair oils.
Onions are known for having especially gigantic cells, which are clear at low enhancement. Since it comprises of a solitary layer of cells, the bulb epidermis can be handily isolated for reproducing, research, and educational purposes. As a result, science classes frequently use onions to demonstrate how to use a magnifying lens to see cell structure.
Salgado et al., (2011) assert that onions poison numerous animals, including guinea pigs, cats, and dogs. Onion peels can be made orange-brown by boiling them. Onions contain the plant shade quercetin, which has cancer prevention agent properties in vitro. A Japanese report found that eating onions might assist with diminishing the oxidative pressure brought about by diabetes. 
2.6 Dietary Piece/Potential gains of Onions
The greater part of onion varieties consolidate essentially water (around 89%), 9% starches (counting 4% sugar and 2% dietary fiber), 1% protein, and very little fat. Onions have a low centralization of fundamental components and an energy worth of 166 kJ (40 kilocalories) per 100 g (3.5 oz). Foods made with onions have a delicious flavor without a lot of calories (FAO, 2014).












Table 2.3: Showing different Nutritional Compositions of Onions (FAO, 2014).
	
	Composition
	
	Nutritional value per

	
	
	
	100g (3.5 oz)

	
	
	
	
	

	
	Energy
	
	166kj (40 kcal)

	
	Carbohydrate
	
	9.34g

	
	Sugar
	
	4.24g

	
	Dietary fiber
	
	1.7g

	
	Fat
	
	0.1g

	
	Protein
	
	1.1g

	
	Vitamins
	Quantity
	%DV+

	
	Thiamine (B1)
	0.046 mg
	4%
	

	
	Riboflavin (B2)
	0.027 mg
	2%
	

	
	Niacin (B3)
	0.116 mg
	1%
	

	
	Pantothenic acid (B5)
	0.123 mg
	2%
	

	
	Vitamin B6
	0.12 mg
	9%
	

	
	Folate (B9)
	19 ug
	5%
	

	
	Vitamin C
	7.4 mg
	9%
	

	
	Minerals
	
	
	

	
	Calcium
	23 mg
	2%
	

	
	Iron
	0.21 mg
	2%
	

	
	Magnesium
	10 mg
	3%
	

	
	Manganese
	0.129 mg
	6%
	

	
	Phosphorus
	29 mg
	4%
	

	
	Potassium
	146 mg
	3%
	

	
	Zinc
	0.17 mg
	2%
	

	
	Other constituents
	
	
	

	
	Water
	89.11g
	
	

	
	Fluoride
	1.1 ug
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2.6.1 Phytochemical Components 
The phytochemical content of different kinds of onions changes significantly, especially for polyphenols. Shallots have the main level, on various occasions that of Vidalia onions. According to Benkeblia and Lanzotti (2007), yellow onions have a total flavonoid center that is (11) times higher than that of white onions. Red onions contain a lot of the pigments known as anthocyanins; 10% of the flavonoid content, or possibly 25 particular mixtures, have been found. Onion polyphenols are the subject of extensive research to determine their anticipated organic effects on individuals (Regulation et al., 2016).
Certain people might encounter hypersensitive responses in the wake of taking care of onions. A portion of the side effects that can happen incorporate extreme tingling, contact dermatitis, rhino-conjunctivitis, obscured vision, bronchial asthma, perspiring, and hypersensitivity. According to Benkeblia and Lanzotti (2007), the denaturation of the proteins during cooking may prevent hypersensitive responses from occurring in cooked onions.
disturbed eyes
Newly cut onions as often as possible reason stinging in the eyes and successive, wild tears in individuals who are close to them (Amagase et al., 2011). The spray of syn-propanethial-S-oxide, an unpredictable fluid that invigorates visual nerves, that is delivered causes this. Various responses connected with guard produce this gas: hacking an onion hurts cells, which releases alliinases impetuses (Benkeblia and Lanzotti, 2007). These sulfoxides of amino acids that dissolve produce sulfenic acids. Syn-propanethial-S-oxide is made rapidly by a subsequent catalyst, lacrimatory element synthase (LFS), on a particular sulfenic corrosive called 1-propenesulfenic corrosive. As this gas travels through the air, it rapidly arrives at the eyes (Arochena et al., 2012), where it activates actual neurons. Tears are conveyed by lacrimal organs to kill and wipe out the aggravation.
Cutting onions while they are brought down in water or under running water will hinder eye annoying. Leaving the root end of the onion flawless likewise assists with decreasing uneasiness on the grounds that the onion base contains a higher grouping of sulfur compounds than different pieces of the bulb. The speed of the compound reaction is toned down by cooling the onions before usage, and the gas can be blown away from the eyes by using a fan (Amagase et al., 2011). One's eyes become less irritated as they slice more onions.
The annoying impact and how much sulfenic acids and lacrimal part conveyed vary among Allium species. Onions were genetically modified in 2008 by the New Zealand Institute for Crop and Food Research to prevent the production of lachrymatory factor synthase. According to one survey (Cantisani et al., 2014), customers prefer onions that have less LFS fixation. However, it has also been alleged that the LFS-silencing process reduces the amount of sulfur the plant consumes, which results in LFS onions having a weaker flavor.
Gas chromatography can also be used to measure the lachrymatory factor of onions, and mass spectrometry has been used to develop a method that can effectively differentiate LFS from LFS+ onions, which could be used in high-volume production. Bayer presented the primary harvest yield of LFS-quieted onions available to be purchased under the brand name "Sunions" toward the start of 2018. They had no hereditary changes; They were the consequence of crossbreeding for quite a long time.
There is a lachrymatory substance in both honey garlic and guinea hen weed. After being utilized in a focus on tear age, it has been proposed that the manufactured onion lachrymatory element can serve as a non-deadly barrier against thieves and criminals.
2.7 The Production of Onions
For onion cultivation, well-drained, fertilized soil is ideal. Sandy dirts are ideal since they contain little sulfur, while clayey soils normally contain a lot of sulfur and result in the improvement of effective bulbs (Eady et al., 2008). In order for onions to grow, the soil should contain a lot of nutrients. Phosphorus can often be found in sufficient quantities, but due to its limited availability, it may need to be applied before planting in cold soils. Potash and nitrogen can be applied regularly all through the developing season, with the last use of nitrogen happening somewhere around a month prior to reap (Berry et al., 2006).
Creating onions are day-length responsive; Jaron and Richard (2009) say that their bulbs don't start to grow until there are more than a certain number of hours of daylight. Due to the fact that they do not begin producing bulbs until 14 hours or more after the beginning of daylight, the majority of traditional European onions are referred to as "long-day" onions. Since they can create bulbs with just 12-13 hours of sunshine, the assortments from Southern Europe and North Africa are much of the time alluded to as "moderate day" assortments. Modern "short-day" onions, which only need 11 to 12 hours of sunlight to produce bulbs, are planted in regions with mild winters in the fall and begin to form bulbs early in the spring. USDA zones 3 and 4 are suitable for growing onions, a cool-season crop. to 9 (2009, Jaron and Richard). When exposed to extreme heat or other stressful conditions, they "bolt," which indicates that a flower stem begins to grow.
Seeds, "sets," or bulbs that are only partially developed, or seeds can all be used to grow onions. Because of their short lifespan, fresh onion seeds should be sown in shallow rows, or "drills," 12 to 18 inches apart (Newell et al., 2007). The seedlings are consistently lessened as they create and crowd one another, generally leaving a space of 4" to 6" between each plant. Some cultivars can be planted in the spring or fall, depending on the climate, where they will spend the winter and produce early harvests the following year.
Late in the spring, seeds are spread out in a thick layer to create onion bulbs. The bulbs are then dried, harvested, and stored in the fall. These bulbs, which were established in the same spring, mature later in the development season (Pérez-Giraldo et al., 2013). Bulb seeds may not have the same robust storage properties as certain bulb cultivars.
During the development season, particularly when the plants are youthful, one standard support task is to continue to contend gets rid of the lines. The plants require little water whenever they are laid out because of their slight roots. Bulbing normally happens somewhere in the range of 12 and 18 weeks (Newell et al., 2007). If the bulbs are to be kept, they must be removed when the leaves naturally turn brown. The bulbs can be removed whenever they are needed for a new purpose. In dry circumstances, they can be dried for a couple of days on the outer layer of the dirt prior to being put in nets, attached to strings, or stacked in shallow boxes. They are safe to store in a cold, well-ventilated area.
It has been demonstrated that important pre-harvest factors like day length, nutrition, irrigation, and lifting time have an impact on both the quality and production of the crop.
2.7.1 Day Length
Since day length assumes a critical part in bulb development (Lancaster et al.,), The photoperiod required to initiate bulb formation is typically used to differentiate onion cultivars. 2016). Onion bulbs can be reliably grown near the equator because the required day length is shorter there. According to Brewster (2008), cultivars are categorized according to their day length into three groups: center (>13-14 h), long (>16 h), and short (>11-12 h). For the beginning of bulbing, in addition to the length of the day, different cultivars have different requirements for the minimum heat unit accumulation (day degree) (Lancaster et al., 2016; Steer, 2018).
It is possible for crops to either fail to produce bulbs or switch to bulbing too early, resulting in bulbs that are too small to be sold, if they are planted in locations that are on the periphery of the required day length and temperature requirements. As a result, quality and production might suffer (Lancaster et al., 2016).
2.7.2 Water and Nutrient Management 
In contrast with different yields, onions have an exceptionally shallow underground root growth, with the majority of roots held inside the initial 20 cm of soil (de Melo, 2013). 
This influences crop the board by restricting the profundity at which they can assimilate accessible soil water and supplements. Shock et al., (2010) found that a soil water potential of -20 kPa at 20 cm soil depth was ideal for increasing yield and lowering the risk of nutrient leaching when comparing the effectiveness of drip-irrigated treatment plots in an onion crop. Enciso et al., (2009) found that dirt water possibilities as low as - 30 kPa (evapotranspiration) could be used without bringing on any harm.
As bulbs enter the curing phase, high moisture levels are linked to bulb rots in storage. As a result, it's common practice to monitor the amount of water in the soil, properly plan irrigation during the growth phase, and stop watering before the bulbs mature. In the commercial production of onions, a fertilizer program that is based on routine soil nutrient testing is used to regulate the mineral nutrition that is available. The majority of research on onion crop management has focused on nitrogen because of the complexity of the nitrogen cycle brought about by mineralization, volatilization, and leaching, which causes the onion root system to absorb very little nitrogen (Halvorson et al., 2012). In addition to reducing the amount of time it takes for plants to reach the lodging stage of development, nitrogen has been shown to affect onion growth (Mondal et al., 2016). Besides, a lot of nitrogen application, particularly during late yield development, can improve the probability of decay during capacity (Wright, 2013).
An undersupply causes lower yields (Boyhan et al., 2007). Other nutrients have received less attention from researchers. Industrially, the dirt is corrected prior to planting with phosphorus, potassium, and sulfur as well as other vital minerals (large scale and miniature). Since it has been demonstrated that sulfur affects the flavor and spiciness of onions (McCallum et al., 2015). Further, phosphorus is joined beneath the seed during penetrating to advance root development. Conversely, nitrogen is applied in a few top dressings after crop foundation.
2.7.3 Timing of Lifting 
Before the leaves and skins of onion bulbs in cool, temperate environments have finished senescing and drying, the soil is removed. Because it separates the plants from soil water and nutrients, this method is the most important pre-harvest management step to take to help the crop mature. It has been shown that the planning of lifting during onion crop development influences an assortment of harvest boundaries, including all out yield (Chief et al., 2011), the number of intact outer skins sprouting (Komochi, 2010), dry matter, the concentration of amino-nitrogen (Nilsson, 2008), and the likelihood of rot during storage (Wright et al., 2011), which together influence the last attractiveness of bulbs. In some creation techniques during this time, the evacuation of leaf bade material prior to restoring (green garnish) has been utilized as an additional mediation. However, it is linked to an increased incidence of rots and is not used frequently in the Tasmanian onion production system (Wright et al., 2011). It is common belief that there is a trade-off between yield and quality when it comes to when bulbs are lifted. Varieties in environment, cultivar, crop the executives, post-collect capacity, or the procedures used to assess lifting time medicines have prompted various ideas for the best opportunity to lift crops (Komochi, 1990; Nilsson, 1980; Chief et al., 2001; Wright et al., 2001; (1997, Wright) In Tasmania, for instance, "early" and "late" lifting are both associated with lower yields and post-harvest quality (Gracie, 2006). Along with tops-down and curing, the transition from bulb growth to bulb dormancy occurs simultaneously. Even though the processes that regulate bulb dormancy are still unknown, the timing of lifting appears to be crucial for preserving dormancy and, as a result, quality in onion harvests grown for long-term storage (Suojala, 2001).
2.8 Factors That Affect Bulb Quality After Harvest
After the bulbs have been harvested and the skin color has stopped changing, there are few ways to improve the quality. By better comprehending the post-harvest parameters that influence the rate at which quality is lost, such as temperature, relative humidity, and physical handling of bulbs, management hopes to maintain bulb quality.
2.8.1 Environment for Storage
As has been extensively reported for many fruits and vegetables (Bartz et al., 2003), postharvest parameters such as temperature and the storage environment's vapor pressure deficit have a significant impact on onions' shelf life (Eskin et al., 2010). It has been widely examined what temperature means for bulb torpidity (Abdalla et al., 1963). Abdalla et al., (1963) found that lethargy was most brief at 15 °C and longest at 0 or 30 °C by protecting bulbs called "Succeed" at a scope of temperatures and for a scope of terms. It costs large chunk of change to work and keep up with the foundation expected for long haul cold capacity of onion bulbs. According to Brewster (2008), onion storage systems without temperature control should maintain a relative humidity of 65-70% to prevent weight loss and maintain skin elasticity. In order to meet market quality standards, controlling temperature and relative humidity in storage may be challenging and require a lot of energy. Bulb shipments are currently produced using Tasmania to European business sectors in containerized cargo at surrounding temperatures with ventilation given by bulkhead fans all through transport with an end goal to save delivery and capacity costs. Despite the fact that there is little command over the capacity climate, this procedure's financial aspects empowers Tasmanian makers to contend in European business sectors.
2.8.2 Mechanical Impacts
Australia outperforms other nations in terms of labor costs. In light of the great relative expense of work in Tasmania, reviewing and pressing should be done basically by motorized bulb dealing with gadgets, which, while effective, have a more significant level of mechanical effect. Mechanical influences have been shown to lower the quality of onion bulbs (Herold et al., 2008; Timm et al., 2011).
By dropping onion bulbs from levels going from 17.5 to 105 cm onto a steel plate or transport line, (Herold et al., 2008) assessed the breath reaction and capacity loss of onion bulbs of the "Rijnsburger Balstora" subsequent to presenting these to different mechanical anxieties. The respiration rate increased throughout the 11-week assessment period and immediately following the application of the mechanical stresses. The scientists also discovered a connection between the bulb's quality degradation as a result of sprouting and the height of the drop onto the steel plate. Other studies have shown that cured onions, also known as Spartan Banner 80, are more susceptible to impact than onions that have just been harvested. There is a one hundred percent chance of bruising at drop heights of only 45 millimeters for cured bulbs and 65 millimeters for fresh bulbs (Timm et al., 2011). According to Dennis (2014), bruising has not been cited as the primary reason why Tasmanian onion bulbs were excluded from export markets. Apparently physiological changes like fledgling development, weight reduction, and skin diminishing are really unsettling. In contrast with other financially critical products of the soil, onion bulb capacity and post-gather handling have not stood out, troubles actually exist in guaranteeing a predictable stockpile of superior grade, strong bulbs with long capacity lives to rival occasional business sectors. For instance, it is still unclear how mechanical impact affects the quality of bulb storage. Past examination has utilized cultivars and creation procedures that wander from those utilized by Tasmania's product area. The goal of this thesis is to develop and improve management strategies that increase the consistent supply of high-quality, long-lasting bulbs and address the lack of scientific knowledge in these fields.
2.9 Pests and Diseases of Onions.
Onions are affected by numerous plant issues. For home gardeners, the onion fly, stem and bulb eelworm, white rot, and neck rot are probably the most harmful. Among the diseases that harm foliage are rust and smut, downy mildew, and white tip disease (Benkeblia and Lanzotti, 2007). Parting, white decay, and neck decay are potential issues for the bulbs. When a bulb is shanking, the center leaves turn yellow and the interior part of the bulb collapses into a slime with a bad smell. Burning and removing plants are effective treatments for the majority of these diseases (Berry et al., 2006). The larvae of Acrolepiopsis assectella, also known as the "leek moth" or "onion leaf miner," may even burrow into the bulb and attack the foliage on occasion.
The onion fly, Delia antiqua, lays eggs on the leaves, stems, and ground of onion, shallot, leek, and garlic plants. The fly is attracted to the crop by the scent of damaged tissue, and after thinning, it is more likely to appear (Slimestad et al., 2007). Plants that are set-grown are less likely to be attacked. As the larvae enter the bulbs, the foliage turns yellow and wilts.
The bulbs rot and become disfigured, particularly in blustery circumstances. Control methods include crop rotation, seed treatments, early sowing or planting, and the removal of affected plants.
According to Slimestad et al., (2007) the onion eelworm (Ditylenchus dipsaci), a soil-dwelling parasitic nematode that causes swollen and deformed leaves. More seasoned plants yield delicate bulbs while youthful plants are killed. Since there is no known treatment, harmed plants ought to be pulled up and obliterated. The area should not be used for growing onions again for a few years. It ought to likewise be kept away from for developing beans, carrots, and parsnips since they are delicate to the eelworm. The white rot of onions, leeks, and garlic is brought on by the soil-borne fungus Sclerotium cepivorum. As the roots rot, the foliage turns yellow and wilts. Gone after bulb bases foster a soft white mass of mycelia that later creates little, round dark designs known as sclerotia. These resting structures remain in the soil in order to re-infect subsequent crops. The infected plants should be removed, killed, and the soil should be used for crops that aren't related the following year. There is currently no treatment for this fungal disease.
A growth called neck decay influences put away onions. It is caused by Botrytis allii, which affects the bulb's neck and upper parts and causes a gray mold to grow. The symptoms frequently begin where the bulb has been destroyed and progress downward in the affected scales.
Numerous spores are produced, and crust-like sclerotia may also emerge. Dry rot eventually causes the bulb to turn into a dry, mummified structure (Slimestad et al., 2007).
The disease does not manifest itself until the bulb is removed, despite the fact that it may be present throughout the growth season. Seed dressings that are antifungal are available, and harvesting the bulbs without causing them any physical harm is possible. While mature onions should be stored in a cool, dry area with a lot of moving air, they can be carefully dried and cured.



2.10 Onion-Associated Microorganisms
Botrytis spp., which are the gray mold fungi, the fungi known as Aspergillus spp., the blue form growths, Penicillium spp., the Erwinia spp. bacterial rot, and various pseudomonas are eminent onions microbes of concern (Christensen, 2013; King and Schade, 2014). Peronospora destructor, Botrytis cinerea and squamosal, Stemphylium vesicarium, and Alternaria porri serve as the primary foliar fungal infections for growers in Nova Scotia. As opposed to the "one microbe - one sickness" idea frequently applied to plant - microorganism cooperations, in regular habitats, plants are generally contaminated by different pathogenic species (Abdel et al., 2017). This idea recommends the regular event of a perplexing plant related multispecies consortia in common habitats. According to Lamichhane and Venturi (2015), the severity of plant diseases may increase when multiple pathogens coexist. For instance, a few Pantoes spp. could exist together and co-express their harmfulness in onion tissue (Vahling et al., 2015). Notwithstanding ecological factors and plant genotype, the power of the infection movement could be impacted by the idea of the pathogen(s), like destructiveness and forcefulness, and biotic collaborations between have plant, plant microbiome and large scale creatures.
Consequently, a local area-based approach that takes into account a wide range of plant-related organic entities is an important tool for evaluating plant-microbe collaborations and developing novel approaches to plant disease executives. An exhaustive comprehension of the event and variety of potential microorganism causing illnesses is expected for the execution of a local area based methodology to aid the administration of onion bulb decay infections. This may vary based on location and other factors previously mentioned.

2.11 Storage of Onions.
Cooking onions and sweet onions are better taken care of at room temperature, in a perfect world in a singular layer, in colossal cross section sacks in a dry, cool, dull, a lot of ventilated region. In this environment, cooking onions last three to four weeks, whereas sweet onions only last one to two weeks. When cooked, onions will absorb the odors of apples and pears. Additionally, the vegetables they store absorb moisture, which may cause their decay.
Sweet onions have a more conspicuous water and sugar content than cooking onions. This improves them and milder tasting, yet decreases their period of time of convenience. Sweet onions can be stored at room temperature; They can be saved for about a month. Any sort of cut onion ought to be put away independently from other produce, kept in a firmly fixed holder, and utilized inside a few days (WHO, 2014).
























CHAPTER THREE

MATERIALS AND METHODS
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The materials  used in this research project included; Weighing balance, Masking tape, Aluminum foil, Normal saline, Pasteur pipette, Bijou bottle, McCartney bottles, Wire loop, Cotton wool, Eosin Methylene Blue (EMB), Nutrient agar, Mannitol salt agar, Applicator stick, Incubator, Bunsen burner, Hot air oven, Conical flask, Beaker, Test tubes, Swab sticks, Hydrogen peroxide, Serum, Gram staining reagents (Crystal violet, Lugol’s iodine, Acetone, Safranin), Glass slides, Microscope, Autoclave, Oxidase reagent, Whatman filter paper, Incubator, Eppendorf tubes (vol 1,5 ml), Sterilized pipettes and sterilized pipette tips, Centrifuge 

3.1.1Chemicals used in this study: 
- Chloroform: iso-amyl alcohol (24:1)
- Phenol/chloroform: iso-amyl alcohol (1:1 v/v)
- CTAB/NaCl: Mix 10% Hexadecyltrimethylammonium Bromide and 5M NaCl 5M (1:1). Store at room temperature.
- RNAse (10 mg/ ml):Disolve 100 mg RNAse in 10 ml sterile distilled water and incubate at 
90 oC for 10 minutes to inactivate DNAss. Keep at – 20 oC until use.
- Proteinase K (20 mg/ ml): Disolve 100 mg proteinase K in 5 ml sterile distilled water. Keep at – 20 oC.
- TE (pH 8.0): 10 mM Tris-HCl, 1mM EDTA. Autoclave and keep at room temperature.
- 10% SDS (w/v): Disolve 10 g of SDS in 100 ml of distilled water. Keep at room temperature.
- 5M NaCl: Disolve 292.2 g of NaCl in a final volume of 1 litre. Autoclave.  
- Molecular biology grade water, autoclaved


3.2. Methodology 
3.2.1 Sterilization of Materials.
All glassware was thoroughly cleaned and sterilized by placing it in a hot air oven at 160 degrees Celsius for one hour wrapped in aluminum foil. The Bijou and McCartney bottles were sterilized for fifteen minutes in an autoclave at 121 degrees Celsius, and all of the media that was used was sterilized for the same amount of time. 
3.2.2 Sample Collection 
The examples were gathered from various kitchens in 4 different male lodgings in Godfrey okoye college in particular; Our deliverer lodging, Promotion gentes inn, St stephen inn and Nwabueze inn by irregular choice.
 It designated all spots inside the male inn premises where half-cut onions that were not totally utilized were kept,
the examples were passed on to the lab in sterile cellophane packs and each was marked for simple recognizable proof utilizing the underlying letters of the premises from where they were acquired:
3.2.3 Preparation of Culture Media.
Eosin Methylene Blue (EMB), Nutrient agar, and Mannitol salt agar were the three different media used in the study. A predetermined amount of each media was measured in accordance with the manufacturer's instructions and dissolved in water in a conical flask. According to Chesbrough (2003), the conical flask was covered with aluminum foil and sterilized in an autoclave for 15 minutes at 1210 degrees Celsius, where agar remains molten.
3.2.4 Sample preparation and serial dilution
The surface of the half-cut onion bulb was cleaned with 70% alcohol. Around 1g of the onion natural product was cut utilizing a sterile extremely sharp edge from every one of the example and it was moved independently into a sterile mortar and pestle, sterile refined water was added into the mortar, it was then squashed, 1ml of the example was added into a 9ml of the clean supplement stock in a general jug for each example.
Ten times serial dilution of the inoculums from 101 to 1010 into clean saline arrangement utilizing expendable sterile pipettes tips was performed. A test tube containing 9 milliliters of saline solution (101 dilution) contained 1 milliliter of the prepared inoculum. Then, 1 ml of the resulting dilution was transferred into a second test tube containing 9 ml of saline solution (102 dilution) with another sterile pipette. Finally, 1 ml of the resulting dilution was transferred into a tenth test tube containing 9 ml of saline solution, and the remaining 1 ml was discarded from the final tube. The dilutions were blended tenderly for 5 - 10 seconds.
The spread plate method was used to pour the final dilution (1010 dilution) onto the agar that had already been prepared. It was brooded at 37oC for 24. The creating settlements were utilized for the all out microorganisms count by counting the quantity of huge states and were additionally exposed to microscopic organisms recognizable proof.
3.3 Bacterial Identification.
3.3.1 Colonial Morphology.
The colonial morphology of the test organisms was observed after inoculation at 370c after 24-48 hours and recorded as well as their gram reaction, which was confirmed by the method of gram staining.
3.3.2 Isolation of Pure Culture.
In order to get pure cultures, colonies from the spread plates were subculture into freshly prepared and solidified media using standard streaking method of inoculation (Cheesbrough, 2013).

3.3.3 Identification of Isolates.
The isolate was determined by studying the size, shape, elevation, edge, consistency, odor, fermentation, hemolysis and pigmentation. The results were recorded and later compared for presumptive identification
[bookmark: page37]i. Gram Staining.

Gram staining was done by placing a drop of ordinary saline on a perfect oil free slide, a province from a 24-hour culture was spread on the slide and permitted to air dry and the intensity fixed by disregarding the fire multiple times to empower the life form fix more to the slide. After being covered for one minute with crystal violet, the primary stain, the smear was washed away with warm water. The smear was then overwhelmed with Lugol's iodine briefly and flushed off in delicate running water. The stained smear was briefly decolored with acetone, rinsed under warm running water, counter stained for one minute with safranin, rinsed under warm running tap water, and allowed to air dry. After that, the oil immersion objective (100x) of the light microscope was used to examine the slide. The cellular appearance and reaction of each bacteria isolate to the stain were observed and recorded after a drop of immersion oil was applied to the smear. Gram positive cells have crystal violet (purple) remaining, whereas gram negative cells have pink or light red secondary stain but no crystal violet dye remaining (Cheesbrough, 2013).

3.4 Biochemical Test 3.4.1 Catalase Test.
Two drops of 3% hydrogen peroxide was poured into a sterile glass slides. With a sterile applicator pippette, several colonies of the test organism was emulsified in the hydrogen peroxide. It was observed for immediate bubbles.

3.4.2 Coagulase Test.


Coagulase test is used to differentiate staphylococcus aureus from other staphylococcus species. This test is carried out for identification of staphylococcus aureus, which has the ability to produce the enzyme coagulase. A drop of blood plasma was placed on the sterile slide. A drop of the test organism was emulsified on the plasma and then observed for clumping of the organism within 10 seconds. Clumping was observed after 10 seconds.
3.5 DNA Extraction Protocol 
For ideal execution, beta-mercaptoethanol was added to the Genomic Lysis Cushion to a last weakening of 0.5 %(v/v) i.e., 500 ul per 100 ml. In a ZR BashingBeadTM Lysis Tube (0.1 mm & 0.5 mm), add 50 – 100 mg (wet weight) of resuspended fungal or bacterial cells in up to 200 ul of water or an isotonic buffer (such as PBS) to the cells. The tube can now hold 750 ul of BashingBead TM Buffer. Place in a bead beater with a 2 ml tube holder and process for more than 5 minutes at maximum speed. The ZR BashingBead TM Lysis Tube (0.1 and 0.5 mm) should be centrifuged
for one minute at 10,000 x g in a microcentrifuge. In a collection tube, transfer up to 400 ul of supernatant to a Zymo-Spin TM III-F Filter and centrifuge for one minute at 8,000 x g. Transfer 800 ul of the mixture from Step 5 to a Zymo-SpinTM IICR Column3 in a collection tube, centrifuge at 10,000x g for one minute, and then add 1,200 ul of Genomic Lysis Buffer to the filtrate in the collection tube from Step 5. Step 7Add 200 ul DNA Pre-Wash Buffer to the Zymo-SpinTM IICR column in a new collection tube and centrifuge at 10,000x g for one minute. Discard the flow through from the collection tube. Centrifuge the Zymo-SpinTM IICR Column at 10,000 x g for one minute after adding 500 pl g-DNA Wash Buffer. Add 100ul (35ul minimum) DNA Elution Buffer directly to the matrix of the Zymo-SpinTM IICR column in a clean 1.5 ml microcentrifuge tube. Rotator at 10,000 x g for 30 seconds to elute the DNA. 
3.5.1 Polymerase Chain Reaction 
dNTP, MgCl2, Forward Primer (27F), Reverse Primer (1492R), Nano Pure Water, DNA Taq DNA Polymerase, Final Volume, Thermal Cycler (Thermo cycler, ASTEC, Japan), 0.85% agarose gel, Gel casting tray with gel comb, TAE buffer, Microwave oven, Conical flask, Electrophoresis apparatus (Biometra standard power pack P 2T), Bromphenicol blue of loading buffer, Ethidium bromide (0.5 μg/ml), Distilled water, UV trans-illuminator.
3.5.2 Procedure of polymerase chain reaction
The PCR reaction was performed in 25 μl reaction scale. The reaction consisted of 12.5 μl of 2x master mix (GENE Amp Fast PCR Master mix (2x)). About 2μl sample (samples were diluted at 50 ng/μl), 0.2 μl Taq DNA polymerase, 0.5μl forward primer, 0.5μl reverse primer were used. 9.3μl molecular grade water was added to make final volume of 25μl.For Mx-Sironi primer samples were subjected to initial denaturation for all 95oC for 10 minutes; followed by 35 cycles of denaturation at 94oC for 1 minute; annealing at 53oC for 1 minute; extension at 72oC for 1 minute; and a final extension at 72oC for 10 minutes. 
3.5.3 Nano drop spectrophotometer: 
The nano drop spectrophotometer was used to quantify and check for the purity of the DNA of the sample organisms, the result is tabulated below.  
3.5.4 Agarose Gel Electrophoresis
Agarose gel (1.5%) were prepared and used to confirm positive amplification. 10µl of each PCR product were loaded with the purple loading dye, into the wells with the 100bp DNA ladder loaded. The gel was electrophoresed at 120V for 45 minutes visualized by ultraviolet trans-illumination and photographed. The sizes of the PCR products were estimated by comparison with the mobility of a 100bp molecular weight ladder that was run alongside experimental samples in the gel.
CHAPTER FOUR
RESULTS
The following results are represented in the table below:
Table 4.1: - showing the colonial morphology of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State.

Table 4.2: - showing the biochemical tests of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State.

Table 4.3: - showing the DNA yield and purity of Bacterial isolates from cut onions obtained from male hostel in Godfrey Okoye University Campus Enugu State.

Table 4.4: - showing the percentage (%) occurrence of positive and negative cases of bacteria isolated from cut onions obtained from different sites within the male hostel in Godfrey Okoye University Campus Enugu State according to different location.

Table 4.5: showing the mean count of bacteria isolated from cut onions obtained from male hostel in Godfrey Okoye University Campus Enugu State according to location (CFU/g).
Table 4.6: showing the percentage occurrence of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State.
Table 4.7: - showing the percentage distribution of isolates from cut onions obtained from male hostels in Godfrey Okoye University Campus Enugu State according to their location.


Figure 4.1: PCR amplicon of the 16s gene of organisms; staphylococcus aureus, Escherichia coli and streptococcus spp  

Figure 4.2: image of Gel electrophoresis showing the DNA of the sample organisms 


 


Table 4.1: - showing the colonial morphology of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State.

	Significant isolates
	Color
	Shape
	Texture
	Elevation

	
EMB 10 -4 (A)
	
Pinkish purple
	
Circular

	
Shiny
	
Elevated

	EMB 10 -2 (A)
	Maroon
	Circular

	Cloudy

	Not elevated

	EMB 102 (B)

EMB 10 -4(B)

EMB 102 (C)

EMB 104 (C)

EMB 102 (D)

EMB 104 (D)

NA 102 (A)

NA 104 (A)

NA 102 (B)

NA 104 (B)

NA 102 (C)

NA 104 (C)

NA 102 (D)

NA 104 (D)

MAN 102 (A)

MAN 104 (A)

MAN 102 (B)

MAN 104 (B)

MAN 102 (C)

MAN 104 (C)

MAN 102 (D)

MAN 104 (D)
	Maroon

Pink purple

Pink purple

Maroon

Pink purple

Purple

Milkish white

Milkish white

Milkish white

No growth

No growth

Milkish white

Milkish white

Milkish white

No growth

No growth

Milkish white

Milkish white

Whitish

Whitish

No growth

Milkish white
	In-chains

Irregular

Circular

Circular

Circular

Rod

In chains 

Circular

Irregular





Irregular

Irregular

Circular




Circular


-

-

Rod

	Cloudy

Shiny

Cloudy

Cloudy

-

-

Cloudy

Cloudy

Shiny





Cloudy

Cloudy

-




-


-

-

-
	Not elevated

Elevated

Elevated

Not elevated

Elevated

-

Not elevated. 

-

Not elevated 





-

-

-




-


-

-

-



Table 4.2: - showing the biochemical tests of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State. 

	Significant isolates
	Catalase
	Coagulase
	Gram stain

	EMB 10 -4 (A)
	
+
	
+
	


	EMB 10 -2 (A)
	+
	+
	


	EMB 102 (B)

EMB 10 -4(B)

EMB 102 (C)

EMB 104 (C)

EMB 102 (D)

EMB 104 (D)

NA 102 (A)

NA 104 (A)

NA 102 (B)

NA 104 (B)

NA 102 (C)

NA 104 (C)

NA 102 (D)

NA 104 (D)

MAN 102 (A)

MAN 104 (A)

MAN 102 (B)

MAN 104 (B)

MAN 102 (C)

MAN 104 (C)

MAN 102 (D)

MAN 104 (D)
	+

+

+

+

+

+

+

+

+

No growth

No growth

+

+

+

No growth

No growth

+

+

+

+

No growth

+
	+

+

+

+

+

+

+

+

+





+

+

+





+

+

+

+



+
	



_

+

_





_









             +














_







Table 4.3: - showing the DNA yield and purity of Bacterial isolates from cut onions obtained from male hostel in Godfrey Okoye University Campus Enugu State. .
	Bacterial isolates
	DNA yield (ng/ul)
	A260/A280
	A260/A230 
	A260
	A280

	
Staphylococcus aureus
	
59.1
	
1.73

	
0.80
	
1.18
	
0.68

	
Escherichia coli
	
37.8
	
1.69

	
1.03
	
0.76

	
0.45


	
Streptococcus spp.
	
59.7
	
1.78
	
0.45
	
1.19
	
0.67




Table 4.4: - showing the percentage (%) occurrence of positive and negative cases of bacteria isolated from cut onions obtained from different sites within the male hostel in Godfrey Okoye University Campus Enugu State according to different location. 
	[bookmark: _Hlk112263721]Location
	No of samples
	No of positive (%)
	No of negative (%)

	
Our saviour hostel
	
2
	
1(50)
	
1(50)

	
Ad- Genets’ hostel
	
2
	
0(0)
	
2(100)
	

	
St. Stephen hostel
	
2
	
1(50)
	
1(50)
	

	
Nwabueze hostel
	
2
	
2(100)
	
0(0)
	

	Total 
	8
	4(50)
	4(50)
	













Table 4.5: - showing the mean count of bacteria isolated from cut onions obtained from male hostel in Godfrey Okoye University Campus Enugu State according to location (CFU/g).

	LOCATION
	N
	TAPC
(CFU×103)
	COLIFORM
COUNT
(CFU×103)
	EMB
(CFU×103)
	MSA
(CFU×103)
	N/A
(CFU×103)
	

	Our savior hostel

Ad-Genets hostel

St. Stephen hostel

Nwabueze hostel

Total 
	2

2

2

2

8
	72.0±3.1

0

98.0±5.7

111.0±2.8

281
	44.0±2.2

0

32.0±1.4

63.0±4.2

139
	43

0

21

54

118
	19

0

32

21

72

	10

0

45

36

91

	



Key:
N=Number of Samples.
TAPC=Total Aerobic Plate Count.
EMB=Eosin Methylene Blue Agar.
MSA= Mannitol Salt Agar.
N/A= Nutrient Agar


Table 4.6: - showing the percentage occurrence of bacteria isolated from cut onions obtained from the male hostel in Godfrey Okoye University Campus Enugu State.
	Bacterial isolates
	Number of isolates
	Percentage (%)

	
Staphylococcus aureus
	
3
	
43

	
Escherichia coli
	
3
	
43

	
Streptococcus spp.
	
1
	
14

	
Total
	
7
	
100


[bookmark: _Hlk139946496]
	Isolates
	Total
	Our savior 
	Ad-Genets
	St. Stephen
	Nwabueze

	Staphylococcus aureus
	3(100)
	1(33.3)
	0(0)
	2(66.7)
	0(0)

	Escherichia coli
	3(100)
	1(33.3)
	0(0)
	1(33.3)
	1(33.3)

	Streptococcus spp.
	1(100)
	0(0)
	0(0)
	1(100)
	0(0)

	Total
	7(100)
	2(29)
	0(0)
	4(57)
	1(14)


Table 4.7: - showing the percentage distribution of isolates from cut onions obtained from male hostels in Godfrey Okoye University Campus Enugu State according to their location. 
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Figure 4.1 image of the PCR Gel result, the numbered well (1) for Escherichia coli, well (2) staphylococcus aureus well (3) streptococcus spp. 
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Figure 4.2: image of Gel electrophoresis showing the DNA of the sample organisms (A) Escherichia coli (B) Staphylococcus spp (C) Streptococcus spp. 


















CHAPTER FIVE
5.1	Discussion
 The high incidence of bacterial contamination of cut onions (Allium cepa) encountered in this study were mainly due to its ability of absorbing bacteria around its surrounding environments. This study was aimed at isolating and characterizing bacteria from
cut onions obtained in the male hostel of Godfrey Okoye university, Enugu State. 
  A total of eight onion samples were obtained from different sites of the male kitchen and analyzed bacteriologically. Out of the total number of samples analyzed, they attributed the high prevalence for bacteria contamination. This is in accordance to the studies done by (Nkemkanmma, 2020) on microbial contamination of cut and exposed onion at Enugu state University. They attributed the high prevalence to the onion’s ability to act as a sponge once it is cut open thus absorbing microorganisms from the atmosphere. There was a statistical level of difference amongst the positive and negative cases. 
The isolation of bacteria from the cut onion indicated that the frequency of Staphylococcus aureus was more significant in the study with frequency and percentage of 3(43%) while Escherichia coli, had least percentage occurrence of 3(43%). This was in accordance with the work done by (Nazmul et al., 2015). In their research, Staphylococcus aureus had a high prevalence of 40%.  
      Gram staining and biochemical test have further revealed the hidden insights for cohesive identification. The study confirmed that the selected isolates for the gram staining confirmed (2) isolates of coagulase negative medium rod that accounted (50%), (1) isolate of positive staphylococcus spp. Accounting for (10%) and (1) isolate of positive streptococcus spp. Accounting to (10%). The mean bacteria count from the present study showed that the total aerobic plate count was one thousand and six (1006). Catalase and coagulase test was also carried out for the different media containing all the samples which all proved positive for Staphylococcus aureus and Escherichia coli. This showed that the microbiological analysis of cut onions (Allium cepa) in the male hostel of Godfrey Okoye University was high. This was in line with the work done by (louis, 2007). Based on the distribution of isolates according to location from which the cut onions were obtained, it showed that St Stephen Hostel had the high number of bacterial isolates 4(57%) while Nwabueze Hostel had the least number of bacteria isolate 1(14%), and Ad gentes Hostel had no bacteria growth. This reason for the high bacteria isolates from the St Stephen hostel could be as a reflection of the unhygienic conditions of the environment thus giving room for absorption of bacteria. 
The DNA of the sample organisms were extracted using the manual protocol from the extraction kit and viewed after Gel electrophoresis, agarose gels containing ethidium bromide (0.1ug per ml) were used at the concentration of 1.2 or 1.6%, the result from this showed that the sample DNA labelled A and B has a faint thin band which indicates relatively small amount of DNA while the sample labelled C has multiple band which indicates the presence of multiple molecules, this is in line with the work done by Cutler, R. and Wilson, P. (2004).  The Nano drop spectrophotometer analysis was carried out, For Staphylococcus aureus, the concentration of the DNA sample shows 59.1 ng/ul, indicating a substantial amount of DNA. The A260/A280 ratio, which compares the absorbance of DNA to that of proteins showed 1.73 which suggests relatively pure DNA sample as the ideal ratio is around 1.8. However, A260/A230 ratio, which compares the absorbance of DNA to that of the contaminants shows 0.80 which indicates presence of impurities in the sample. The A260 value shows 1.18 representing the overall absorbance of DNA, while A280 value shows 0.68 which indicates presence of proteins.
Furthermore, for Escherichia coli, the concentration of the DNA sample shows 37.8 ng/ul, indicating a moderate amount of DNA. The A260/A280 ratio, which compares the absorbance of DNA to that of proteins showed 1.69 which suggests relatively pure DNA sample as the ideal ratio is around 1.8. However, A260/A230 ratio, which compares the absorbance of DNA to that of the contaminants shows 1.03 which indicates reasonable amount of impurities in the sample. The A260 value shows 0.76 representing the overall absorbance of DNA, while A280 value shows 0.45 which indicates presence of proteins.
Lastly, for Streptococcus species, the concentration of the DNA sample shows 59.7 ng/ul, indicating a substantial amount of DNA. The A260/A280 ratio, which compares the absorbance of DNA to that of proteins showed 1.78 which suggests relatively pure DNA sample as the ideal ratio is around 1.8. However, A260/A230 ratio, which compares the absorbance of DNA to that of the contaminants shows 0.45 which indicates reasonable amount of impurities in the sample. The A260 value shows 1.19 representing the overall absorbance of DNA, while A280 value shows 0.67 which indicates presence of proteins.  
Moreover, from the PCR analysis carried out using the 16s primer as shown in figure 4.1, shows the detection of the potential pathogens from the samples, having 598-600 base pairs each, staphylococcus aureus at 597bp, Escherichia coli at 596bp etc. that’s why they appear to be in the same line this indicates that from the result the onion bulb is contaminated with these bacterial species. 
 
5.2	Conclusion and Recommendation 
The findings of this study showed that bacterial contamination is present in the cut and exposed
onions that the CFU/ML of the pathogenic bacterial isolated is high and can cause food poisoning
when consumed. It is therefore recommended that cut onions that have been exposed to the atmosphere should remain unsafe for human consumption as it has been shown that even though
the juices have antimicrobial properties; they are also seen to be poisonous because they are a huge
magnet for bacteria. 







[bookmark: page40]REFERENCES
Amagase, H., Petesch, B. L., Matsuura, H., Kasuga, S. & Itakura, Y. (2011). Intake of Garlic and its Bioactive Components. The Journal of Nutrition, 131(3): 95-162.  
Ansari, N. A. (2007). Onion Cultivation and Production in Iran. Middle Eastern and Russian Journal of Plant Science and Biotechnology, 1(2): 26-38.  
Arochena, L., Gámez, C., del Pozo, V. and Fernández-Nieto, M. (2012). Cutaneous Allergy at the Supermarket. Journal of Investigational Allergology and Clinical Immunology, 22(6): 441442.  
Azu, N. C., Onyeagba, R. A., Nworie, O. and Kalu, J. (2007). Antibacterial Activity of Allium cepa (Onions) and Zingiber officinale (Ginger) on Staphylococcus aureus and Pseudomonas aeruginosa isolated from High Vaginal Swab. Internet Journal of Tropical Medicine, 3(2): 110-115.  
Azuma, K., Minami, Y., Ippoushi, K. and Terao, J. (2007). Lowering Effects of Onion Intake on Oxidative Stress Biomarkers in Streptozotocin-Induced Diabetic Rats. Journal of Clinical Biochemistry and Nutrition, 40(2): 131-140.  
Barranntes, V. and Achi, M. (2010). Seleno-compounds in Garlic and Onion. Journal of Chromatography, 1112(1): 23-30. 
Barrett, B., Marchand, L., Scheder, J., Appelbaum, D., Chapman, M., Jacobs, C., Westergaard, R. and Clair, N. S. (2010). Bridging the Gap between Conventional and Alternative Medicine. Journal of Family Practice, 49(3): 234-251.  
Bhowmick, G., Bartz, J. A., Brecht, J. K. and Weichmann, J. (2013). Postharvest Physiology and Pathology of Vegetables. Food Science and Technology, 123: 456-561. 
Benkeblia, N. and Lanzotti, V. (2007). Allium thiosulfinates, Chemistry, Biological Properties and their Potential Utilization in Food Preservation. Food, 1(2): 193-201.  
Benkeblia, N., Varoquaux, P., Gouble, B. and Selselet-Attou, G. (2010). Respiratory Parameters of Onion Bulbs (Allium cepa) during Storage, Effects of Ionizing Radiation and Temperature. Journal of the Science of Food and Agriculture, 80(12): 1772-1778.  
Berry, P., Sterling, M. and Mooney, S. (2006). Development of a Model of Lodging for Barley. Journal of Agronomy and Crop Science, 192(2): 151-158. 
 Cantisani, C., Visconti, B., Paolino, G., Frascani, F., Tofani, S., Fazia, G. & Calvieri, S. (2014). Unusual Food Allergy, Alioidea Allergic Reactions Overview. Recent Patents on Inflammation & Allergy Drug Discovery, 8(3): 178-184. 
Crook, M. J. and Ennos, A. R. (2014). Stem and Root Characteristics associated with Lodging Resistance in Four Winter Wheat Cultivars. The Journal of Agricultural Science, 123(2): 167-174. 
[bookmark: _Hlk140305141]Cutler, R. R. and Wilson, P. (2004). Antibacterial Activity of a New, Stable, Aqueous Extract of Allicin against Methicillin-resistant Staphylococcus aureus. British Journal of Biomedical Science, 61(2): 71-74.  
Eady, T., Colin, C., Kamoi, B. A., Takahiro, H., Kato, G., Masahiro, A., Porter, N. G. and Davis, S. (2008). Silencing Onion Lachrymatory Factor Synthase Causes a Significant Change in the Sulfur Secondary Metabolite Profile. Plant Physiology, 147(4): 2096-2106.  
Elisabetsky, E. (2011). Sociopolitical, Economical and Ethical Issues in Medicinal Plant Research. Journal of Ethnopharmacology, 32(1): 235-239.  
 Elizabeth, H. and Martin, Y. (2013). Home Preservation of Fruit and Vegetables. Food Science, 5(3): 45-91. 
Halvorson, A. D., Follett, R. F., Bartolo, M. E. & Schweissing, F. C. (2012). Nitrogen Fertilizer Use Efficiency of Furrow-Irrigated Onion and Corn, Agronomy Journal, 94(3): 442- 449. 
Havelaar, F., Gomaa, Y., El-Aminb, T. & Abdel-Rahman, T. A. (2010). A Review on the Materials used during the Mummification Process in Ancient Egypt. Mediterranean Archaeology and Archaeometry, 11(2): 129-150. 
Higashihara, H., Yokoi, N., Aoyagi, M. and Kinoshita, S. (2010). Using Synthesized Onion Lachrymatory Factor to Measure Age-related Decreases in Reflex-tear Secretion and Ocular-surface Sensation. Japanese Journal of Ophthalmology, 54(3): 215-220.  
Hiskey, D. (2010). “Why onions make your eyes water”. Today I Found Out. Retrieved 28 March 2013. 
 Jauron, T. and Richard, M. (2009). Harvesting and Storing Onions. Iowa State University Extension. Retrieved 28 March 2013. 
 Joyce, Y. I., Nigel, I., Eady, D., Colin C., Silcock, G., Patrick, P., Perry, G. F., Nigel B. and van Klink, W. (2013). Fast Phenotyping of LFS-Silenced (Tearless) Onions by Desorption Electrospray Ionization Mass Spectrometry (DESI-MS). Journal of Agricultural and Food Chemistry, 61(7): 1449-1456. 
  Kim, I., Ha-Yeon, D. D., Jackson, S., Daniel, X. A., Adhikari, R., Koushik, J., Riner, Q. and Cliff, F. (2017). Relationship between Consumer Acceptability and Pungency-Related Flavor Compounds of Vidalia Onions. Journal of Food Science, 82(10): 2396-2402.  
Kim, J. H. (2007). Anti-bacterial Action of Onion (Allium cepa) Extracts against Oral Pathogenic Bacteria. The Journal of Nihon University School of Dentistry, 39(3): 136-141. 
Landry, F. and Jean-François, M. B. (2007). Taxonomic Review of the Leek Moth Genus Acrolepiopsis in North America. The Canadian Entomologist, 139(3): 319-353.  
 Law, G., Yat-Yin, D. D., Chiu, R., Hui-Fang, S. and Lee, H. (2016). Consumption of Onion Juice Modulates Oxidative Stress and Attenuates the Risk of Bone Disorders in Middle-aged and Post-Menopausal Healthy Subjects. Food & Function, 7(2): 902-912.  
Lee, E., Rezenom, T. S., Yohannes, H. M., Russell, B., David, H., Bhimanagouda, S. and Yoo, K. (2012). Elucidation of Chemical Structures of Pink-red Pigments Responsible for ‘Pinking’ in onion (Allium cepa) using HPLC–DAD and Tandem Mass Spectrometry. Food Chemistry, 131(3): 852-861.  
Linnaeus, C. (1753). Species Plantarum (in Latin). Laurentii Salvii, 3: 13. 
 Lukes, T. M. (2016). Factors Governing the Greening of Garlic Puree. Journal of Food Science, 51(6): 1577-1579. 
 Mower, C. (2009). The Difference between Yellow, White, and Red Onions. The Cooking Dish, 41: 82. 
Nemeth, K. and Piskula, M. K. (2007). Food Content, Processing, Absorption and Metabolism of Onion Flavonoids. Critical Reviews in Food Science and Nutrition, 47(4): 397- 409. 
 Newell, O., Mick O’Donnell, H. and Rachel-Whittaker, G. (2007). Advances in Language and Education. Bloomsbury Publishing Pp 35.  
 Ng, A., Parker, M. L., Parr, A. J., Saunders, P. K., Smith, A. C. and Waldron, K. W. M. (2013). Physicochemical Characteristics of Onion (Allium cepa) Tissues. Journal of Agricultural and Food Chemistry, 48(11): 5612-5617.   
Olsson, M. E., Gustavsson, K. E. and Vågen, I. M. (2010). Quercetin and Isorhamnetin in Sweet and Red Cultivars of Onion (Allium cepa) at Harvest, after Field Curing, Heat Treatment, and Storage. Journal of Agricultural and Food Chemistry, 58(4): 2323-2330.  

Pak, C., van der Plas, L. H. W. and de Boer, A. D (2015). Importance of Dormancy and Sink Strength in Sprouting of Onions (Allium cepa) during Storage. Physiologia Plantarum, 94(2): 277283. 
Pérez‐Giraldo, C., Cruz‐Villalón, G., Sánchez-Silos, R., Martínez-Rubio, R., Blanco, M. T. and Gómez-García, A. C. (2013). In vitro Activity of Allicin against Staphylococcus epidermidis and Influence of Sub Inhibitory Concentrations on Biofilm Formation. Journal of Applied Microbiology, 95(4): 709-711. 
Ramos, F. A., Takaishi, Y., Shirotori, M., Kawaguchi, Y., Tsuchiya, K., Shibata, H., Higuti, T., Tadokoro, T. and Takeuchi, M. (2014). Antibacterial and Antioxidant Activities of Quercetin Oxidation Products from Yellow Onion (Allium cepa) Skin. Journal of Agricultural and Food Chemistry, 54(10): 3551-3557.  
 Salgado, B. S., Monteiro, L. N. and Rocha, N. S. (2011). Allium Species Poisoning in Dogs and Cats. Journal of Venomous Animals and Toxins Including Tropical Diseases, 17(1): 4-11.  
Food and Agricultural Organization (2014). Antimicrobial and Antioxidant Activity of Crude Onion (Allium cepa) Extracts. International Journal of Food Science & Technology, 45(2): 403-409. 
Schmidt, D., Norman, E., Santiago, F., Leanne, M., Eason, H., Donald, W. R., Kurtus, A. and Grooms, C. (2016). Rapid Extraction Method of Quantitating the Lachrymatory Factor of Onion Using Gas Chromatography. Journal of Agricultural and Food Chemistry, 44(9): 2690-2693.  
Slimestad, R., Fossen, T. and Vagen, I. M. (2007). Onions, a Source of Unique Dietary Flavonoids. Journal of Agricultural and Food Chemistry, 55(25): 1067-1080. 
 Suslov, D., Verbelen, J. P. and Vissenberg, K. (2009). Onion Epidermis as a New Model to Study the Control of Growth Anisotropy in Higher Plants. Journal of Experimental Botany, 60(14): 4175-1487.  
Tewari, S., Gyanendra, M., Bandyopadhyay, T. and Chiranjib, K. (2015). Quantitative Evaluation of Lachrymatory Factor in Onion by Thin-layer Chromatography. Journal of Agricultural and Food Chemistry, 23(4): 645-647.  
Thompson, S. (2015). The Kitchen Garden. Bantam Books Pp 143. 
World Health Organization (2014). Flavonoid Content in Fresh, Home-processed, and Lightexposed Onions and in Dehydrated Commercial Onion Products. Journal of Agricultural and Food Chemistry, 56(18): 8541-8548. 
Zohri, A. N., Abdel-Gawad, K. and Saber, S. (2015). Antibacterial, Anti-Dermatophytic and AntiToxigenic Activities of Onion (Allium cepa) Oil. Microbiological Research, 150(2): 167172.  



image3.jpeg




image4.jpeg




image5.jpeg




image1.jpeg




image2.jpeg
f«nt, “c8

x@ia




