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CHAPTER I INTRODUCTION
Fruits are the seed bearing structure in plants formed from the ovary of flowering plants. Fruits are the sweet, fleshy, edible part of a plant and it also contains seeds. Fruits are sweet or sour and are widely classified as a drupe, pome, berry and hesperidium. Fruits have wide variety of colours, shapes and flavours. They also have some medicinal and aesthetic value.
Fruits are essential in everyday meal as they contain all the required nutrients for a balanced diet. It is one of the major groups among the five food groups. Nutritionally fruits are considered as the superior source of micronutrients such as vitamins and minerals. Fruits include a diverse group of plant foods that vary greatly in content of energy and nutrients. They have biologically active substances which can helps to protect from diseases. Fruits are usually eaten raw, although some varieties can be cooked.
The cycle of fruit growing involves a year round activity and involves physical techniques such as control over shape, size and growing of plant in a proper direction. The earliest fruit culture was started around 3rd millennium BCE (Before the Common Era), the fruit that was cultivated in the earlier period was dates, fig, olives and pomegranate and grapes.
India is the second largest producer of fruits and contributes only one percent of the global market of the fruit processing industry. India‘s great deal of variety of climate ensures availability of all varieties of fresh fruits. India stands second in the production of fruits after China. India produced about
90.2 million metric tonnes of fruits during the year 2015 – 2016, during the period of 2016 – 2017 the production of fruits was about 92 million tonnes, two percent higher than previous year. India exported fruits for about Rs. 4,229.03 cores in the period 2017 – 2018 (Daniel workman, 2019).

 (
55
)
The annual production of fruits in India is estimated to be nearly one million tonnes and contributes only one percent to the total export. The exporting of fresh fruits are also gradually increasing year by year. Citrus fruits and mango are the major exported. Banana, apple and papaya are other fruits that are exported.
Due to the lack of proper processing and packaging facilities thirty percent of the fruits are getting wasted in India and only two to three percent are totally produced as processed in India.
The current trend of eating healthy and fresh is driving a change in lifestyle globally, with many, finding of alternatives in fresh fruit juices to bottled or fizzy drinks.
In India, the wastage of fresh fruit produce has been estimated to be of a very high order, i.e, around 30 – 35 percent of the total production during harvest, storage, grading, transport, packaging and distribution because of the challenges involved in the industry (Sharma et al., 2016).
The lack of temperature controlled vehicles, unavailability of cold chain facilities in various parts of country for preserving the produce, results in immense loss to the nation (Rais et al., 2015).
Based on the perishability level of fruits preservations techniques were introduced and used. The preservation of fruits by canning method, developed by Nicolas Appert was started in the 11th century. Later many new technologies were developed such as quick freezing and freeze drying.
As technology is developing, the consumption of the fruits as juices have increased to improve digestion and to supply all the required nutrients. Though the edible portion of the fruits contains more amounts of nutrients, the liquid juices were introduced to promote the growth rate of marketing industry and to satisfy the customer sale.

In India the fresh fruit juice industry is largely unorganised and an untapped industry. Changing lifestyle for hygienic and clean fruit juices is creating a growth for fresh fruit juices in India.
In India the juice market is echeloned into three segments namely: fruit drinks (with maximum 30percent fruit content) holds about 50-60percent market share, fruit juices (with almost 100percent fruit content) holds about 30- 35percent market share and nectar drinks (with almost 30-90percent fruit content) holds just about 10 percent market share of entire juice in the Indian market (Yogeshsingh, 2018).
In recent years, there has been a tremendous shift of consumer preferences from aerated drinks to packaged fruit juices. Consumers are well assured of the hygiene maintained by the company manufacturing packaged fruit juices as they are FSSAI certified. Consumer heavily trusts the international and national brands  on  parameters  of  quality  and  hygiene.  The single point juice counter may not maintain the desired hygiene and sanitation while preparing juices.
All packaged fruit juices are having high-shelf life ranging from six months to one year. They are exposed to heat treatment which makes juices lose all its vitamins in order to impart such long shelf life. The availability of packaged juices has the largest share in market with almost 90percent and they are in the form of tetra-packs, tin or pet bottles; but tetra-packs. The packs are available in various sizes. The potential capacity of packaged juice market is approximately of gigantic Rs 1,500 crore. Fruits used in packaged juices are  not visible to consumer and hence low quality fruits are also used by juice making companies. Such packaged juices have patulin (organic compound harmful to mankind) in them indicating poor quality of fruits used in it. Most of juice extraction processes are not production satisfactory quantity and quality of juices (Yogesh Singh, 2018).
By using the FESEM the nutrients were analysed. It is helpful to  observe the minute particles in nutrients are identified. The structure shows the equally dispersive. The atomic weight and weight percentage is been

represented through FESEM. The graphical representation the amount of nutrient presents in the sample it‘s been identified in EDAX.
A FESEM is microscope that works with electrons (particles with a negative charge) instead of light. These electrons are liberated by a field emission source. The object is scanned by electrons according to a zig – zag patter. FESEM produces clearer, less electrostatically distorted images with spatial resolution down to 1.5 nm which is 3 to 6 times better than conventional SEM. Reduced penetration of low kinetic energy electrons probes closer to the immediate material surface. High quality, low voltage images can be obtained with negligible electrical charging of samples(Accelerating voltages range from
to 30 kV).
Surface morphology and correlation of surface appearance can be identified. Characterization of size, shape, and dispersion of additives particulate and the fibers in composites and blends. The height and lateral dimensions of nanometer – sized object can be measured. Characterization of size distribution and cell size in foam materials are identified. Fracture and failure analysis can be detected. Defect analysis can be done.
The ability to examine smallor – area contamination spots at electron accelerating voltages compatible with energy dispersive spectroscopy (EDS). Penetration of low kinetic- energy electrons probes closer to the immediate materal surface is reduced. High quality low voltage images with negligible electrical charging of samples (accelerating voltages ranging from 0.5 to 30 kilovolts). Essentially no need for placing conducting coating on insulating materials.
Need for the study
Fresh fruit juices are rich in nutrients and have more health benefits to compared to processed fruit juices. But food technology has advanced and all food products are made available in processed from. Even though the processing has a lot of advantages, when the availability is adequate the consumption of fresh fruit juices is far more beneficial to us. Fresh and processed fruit juices do not have the same structure and nutrients and hence an attempt was made to find out the difference in structure and nutrients in fruits

in their fresh from and also in processed one. As the world is moving faster, technology has taken its own avatar, and almost all the products are made available in processed form. The education level and the emergency of new disease have increased the demand for fruit juices due to the disease and health promotions properties and also awareness about fresh fruit juices indirectly least to the higher demand and consumption of fruits.

Objectives
The objective of study was to


· Identify the nutrients present in fresh and processed juices using FESEM


· Compare the nutrient content between fresh and processed juices

CHAPTER II

REVIEW OF LITERATURE

The  literature  is  pertaining  to  the  study  ―A  Comparative  Study  on Nutrients Present in Fresh and Processed Fruit Juices Using Energy Dispersive Spectroscopy‖ is presented
A. Fruits - An overview
B. Fruit Juices and Health Benefits
C. Nutrients Present in Fruit Juices
D. Effect of Processing on Fruit Juices
E. Field Emission Scanning Electron Microscopy (FESEM)

A. Fruits - An overview

Fruits are naturally plant products and juicy seed in nature that may be taken raw as food. They are readily available, accessible, and affordable in many environments and are naturally endowed with potentials of health benefits. Humans are persistently exposed to various oxidants capable of causing many degenerative diseases (Rabiu et al., 2018).
Fruit contains large amounts of simple sugars (glucose, fructose, sucrose, etc.), which are well known to induce obesity. Thus, considering the amount of simple sugars found in fruit, it is reasonable to expect that their consumption should contribute to obesity  rather  than  weight  reduction (Satya P. Sharma et al., 2016).
The consumption of fruits and fruit juices could have both positive and negative effect on the part of consumers. Fruits and fruit juices processed under hygienic condition could play important role in enhancing consumers health through inhibition of breast cancer, congestive heart failure (CHF), and urinary tract infection. The nutritional richness of fruits and fruit juices makes the product good medium for microbial growth, vehicle of food borne pathogens and associated complications (Hylemariam Mihiretie et al., 2015).

There is an increasing trend of fruit juice consumption due to increasing reported health benefits of antioxidant content present in fruit juices. The aim of this study was to compare the total phenolic contents (TPC) and antioxidant activities of fresh fruit juices, commercial 100percent fruit juices and fruit drinks. Pomegranate juices demonstrated the highest antioxidant activities among commercial 100percent fruit juices.Fruits drinks group had the lowest TPC and antioxidant activities for all types of fruits (Wern et al., 2016).
Although composition of fruit juices is different from that of the edible portion of fruits, they contain polyphenols and vitamins. Drinking fruit juices is very popular in many countries. The studies showed that fruit juices affect cardiovascular risk factors, such as lowering blood pressure and improving blood lipid profiles. The main mechanisms of action included antioxidant effects, improvement of the aspects of the cardiovascular system, inhibition of platelet aggregation, anti-inflammatory effects, and prevention of hyperhomocysteinemia. Drinking juices might be a potential way to improve cardiovascular health, especially mixtures of juices because they contain a variety of polyphenols, vitamins, and minerals from different fruits and vegetables (JieZheng et al., 2017).
In developing countries like India, where street food vending is very common, there is lack of information on the incidence of food borne illnesses. On the other hand the quality of fruit juices is strictly maintained in developed countries under several laws and regulations but in many developing and underdeveloped countries, the manufacturer are not concerned about the microbiological safety and hygiene of fruit juices because of lack of enforcement of the law. Thus the transmission of certain human diseases through juice and other drinks in recent years is a serious problem. One of the aim of this present investigation is to assess the sensory attributes of freshly available fruit and vegetable juices, their physico chemical qualities and their comparison with the processed juices sold under different brand  name.  (Aleem et al., 2017).
There has been an increasing appreciation and understanding of the link between dietary fruit and vegetable intake and improved health in humans. The widespread and growing intake of apples and apple juice/products and their

rich phytochemical profile suggest their important potential to affect the health of the populations consuming them. Exposure to apples and apple products has been associated with beneficial effects on risk, markers, and etiology of cancer, cardiovascular disease, asthma, and Alzheimer‘s disease. Recent work suggests that these products may also be associated with improved outcomes related to cognitive decline of normal aging, diabetes, weight management, bone health, pulmonary function, and gastrointestinal protection (Dianne A. Hyson, 2011)
The advantages of these membrane processes over traditional methods are lower thermal damage to product, increase in aroma retention, less energy consumption, and lower equipment costs. Membrane concentration of fruit juice not only provides microbiological stability but also permits economy in packaging and distribution of the finished product due to a reduction in bulk by weight and volume (Bhattacharjee et al., 2017).
A comparison between fresh and commercial pomegranate juice obtained by conventional and organic agricultural practices was conducted. The total phenolic content values ranged from 2285 to 2457 mg GAE L−1; however, there was no significant difference among conventional and organic juices (Nuncio-Jauregui et al., 2015).
B. Fruit Juices and Health Benefits

Vegetable/fruit juices provide polyphenols, oligosaccharides, fiber and nitrate (beet juice), which may induce a prebiotic-like effect. Juice-based diets are becoming popular. However, there is a lack of scientific evidence of their health benefits. It was our hypothesis that changes in the intestinal microbiota induced by a juice-based diet play an important role in their health benefits (Susanne M. Henning et al., 2017). One-hundred percent fruit juice consumption is associated with a number of health benefits, such as improved cardiovascular health and decreased obesity, although some of these and other potential benefits are controversial. The combination of whole fruit and 100percent juice improved dietary density of potassium and vitamin C without significantly increasing total calories (Roger Clemens et al., 2015).

Fresh fruits are rich sources of polyphenolic compounds. The polyphenolics present in plant sources are known to have beneficial effects, especially in the prevention of cardio-vascular diseases, cancer, etc. Therefore, the consumption of fresh fruits is not only associated with vitamin supplementation, but also serves as an effective preventive agent for many diseases. The polyphenolic compounds comprise a wide range of phytochemicals including tannins, flavonoids, phenolic acids, stilbenes and lignans (Nazan Cevik, et al.,).
The flavour taste and aroma are valued for fresh juices nutritional benefits. The consumption of fruit juices human diet has a number of benefits including antioxidants fibre, phytonutrients, vitamins and minerals and being useful for preventing disease. Hence the consumption of fresh juices has a positive impact on health being consumed immediately or stored at controlled conditions (Kaddumukasa et al., 2017).
Epidemiologic evidence suggests that fruit consumption may lower the risk of cardiovascular diseases through blood pressure (BP)–lowering effects; little is known on the independent effect of raw fruit and fruit juice on BP (Linda M Oude Griep et al., 2013).
Fruits are used commonly in form of fleshy or pulpy, juice. Fruit juices and beverages are most effective against disease related to such as reduced levels of oxidative stress, obesity, diabetes, atherosclerosis, high blood pressure, diabetes, osteoporosis, arthritis, some forms of cancer and even biological aging, chronic inflammation, Cardiovascular diseases. Antioxidant analysis such as Total Phenol, Flavanoids, Total antioxidant capacity, Vit C, Anthocyanins content in Pomegranate, strawberry, Red grapes, orange, Dried Green Tea. Fruit beverages were prepared at different ratio. Its‘ content of antioxidants shows highly significant different with each other (Dharti et al., 2014).
New polyphenol-rich beverages were prepared using sour and sweet pomegranate juices in different proportions (reaching pH 4.0). The results of

sensory tests suggest that mixed beverages are preferred to pure sweet juices (Zaouay et al.,2014).
Among the examined fruit juices, the black currant juices contained the highest amounts of all groups of the phenolics and exhibited strong antioxidant capacity. The amount of anthocyanins determined by HPLC method ranged from 92.36 to 512.73 mg/L in red grape and black currant juices, respectively (N. Mitic et al., 2011)
The amount of Vitamin C content of some fresh fruit degradaded with time was investigated; Pineapple, Orange, Watermelon and Tomato stored under difference conditions. The juices from the samples were extracted and vitamin C content in the juice was analysed at room temperature, 400C and at seven (7) days storage by indophenols  titration  method.  (Abubakar  El-Ishaq et al., 2015).
The use of enzymes in juice industry has contributed in increasing the yield and production of various types of juices. Pectinolytic enzymes are one of the important groups of enzymes used in fruit processing industry. These are one of the upcoming enzymes of fruit processing industries (Tapre, A. R.et al., 2014).
Apples contain a variety of phytochemicals, including quercetin, catechin, phloridzin and chlorogenic acid, all of which are strong antioxidants. The phytochemical composition of apples varies greatly between different varieties of apples, and there are also small changes in phytochemicals during the maturation and ripening of the fruit. Storage has little to no effect on apple phytochemicals, but processing can greatly affect apple phytochemicals (Manoj Charde et al., 2011).
Orange (citrus sinensis) is well known for its nutritional and medicinal properties throughout the world. From times immemorial, whole orange plant including ripe and unripe fruits, juice, orange peels, leaves and flowers are  used as a traditional medicine. The major medicinal properties of orange include anti – bacterial, anti-fungal, anti – diabetic, cardio-protective, anti- cancer, anti-arthritic, anti-inflammatory, anti-oxidant, anti-tubercular, anti- asthmatic and anti-hypertension (Milind et al., 2012).

The improved extraction of S. cocculoidespulp increases juice yield as well as juice quality by supplying larger amounts of phenolic compounds that have potential health benefits and act as dietary sources of antioxidants for the prevention of diseases caused by oxidative stress (Ruth T. Ngadze et al., 2018).
Diabetes mellitus has become a worldwide health problem. Whether
fruit juice is beneficial in glycemic control is still inconclusive. This study aimed to synthesize evidence from randomized controlled trials on fruit juice in relationship to glucose control and insulin sensitivity (Bin Wang et al., 2014).

Current scientific evidence also suggests a protective role for fruits and vegetables in prevention of coronary heart disease, and evidence is accumulating for a protective role in stroke. In addition, a new scientific base is emerging to support a protective role for fruits and vegetables in prevention of cataract formation, chronic obstructive pulmonary disease, diverticulosis, and possibly, hypertension(Van Duyn MA et al., 2000).

C. Nutrients Present in Fruit Juices

Fruits have a high content of fibre and vitamins, and are low in calories and fat. Fruits healthy properties are beneficial because of their content in vitamins, anti-oxidant, micro-nutrients and minerals, which is helpful in prolonging of life by protecting and rejuvenating tissues, cell and organs. It protects from aliments like hair-fall, wrinkling of skin, memory loss and age- related macular degenerating of the retina in the eyes, cancer, Alzheimer‘s disease, osteoporosis amongst others (AfshanKaleem et al., 2016). All kind of fruits are believed to contain high amount of natural antioxidant properties such as vitamins, phenol, flavonoid and carotenoid (U K Ibrahim et al., 2016).

Fruits are considered a good source of polyphenols and antioxidant capacities which are beneficial in protecting the human body against damage

induced by reactive species. Polyphenol content and antioxidant capacity of different fruits, vegetables and fruit juices. (Rudy Alvarez et al., 2016).

The carbohydrates, flavoniods, tannins and glycosides were present where as the alkaloids and saponins were absent in all the above fruit juices. Qualitative and quantitative analysis by TLC and DPPH methods revealed the presence of antioxidants in all the fruit juices except cantaloupe (BathalVijaya Kumar et al., 2013).The Phytochemical components of the fruit juices were analysed whereby the amount of alkaloids was higher than the amount of flavonoids. . Nutritional, chemical compositions and antimicrobial activities of individual fruit juice and their blend were also carried out using standard methods (Olayinka T. Ogunmefun et al., 2018).
The total phenolic content of 13 commercially available fruit juices and juice drinks, selected to represent the most popular juice flavors in the United Kingdom, were analyzed using the Folin−Ciocalteu assay. Purple grape juice contained the largest number of individual phenolic compounds and also the highest concentration of total phenolics. The main components were flavan-3- ols, anthocyanins, and hydroxycinnamates, which accounted for 93percent of the total phenolic content. In contrast, white grape juice, which contained principally hydroxycinnamates, had the lowest total  phenolic  content  (Mullen et al., 2007).
Stability of the total phenolic content ascorbicacid, total carotenoids and antioxidant activity in eight fruit beverages was analyzed. Pomegranate juice presented the highest values for antioxidant acitivity by DPPH. The antioxidant capacity was stable at 4 and 8ᵒc for the first 8 days of storage; while carotenoids and ascorbic acid were slightly degraded through  the  storage  time, possibly due to oxidation and  /  or  reactions  with  other  compounds  (C. Castro-Lopez et al., 2016).
Fresh, processed fruits and vegetables including frozen and canned, cooked, 100percent fruit juices and 100percent vegetable juices, as well as dry fruits are all considered as servings of fruits and vegetables per day. A wide variety of fruits, vegetables, whole grains, and other plant foods provide a

range of nutrients and different bioactive compounds including phytochemicals, vitamins, minerals, and fibers. More and more evidence suggests that the health benefits of fruits, vegetables, whole grains, and other plant foods are attributed to the synergy or interactions of bioactive compounds and other nutrients in whole foods. Therefore, consumers should obtain their nutrients, antioxidants, bioactive compounds, and phytochemicals from a balanced diet with a wide variety of fruits, vegetables, whole grains, and other plant foods for optimal nutrition, health, and well-being, not from dietary supplements (RuiHai Liu, 2013).
Most guidelines recommend eating a diet with a high intake of fiber-rich food including fruit. This is based on the many positive effects of fruit on human health. However some health professionals have concerns that fruit intake has a negative impact on glycemic control and therefore recommend restricting the fruit intake (Allan S Christensen et al., 2013).
Dietary recommendations to promote health include fresh, frozen and tinned fruit, but few studies have examined the health benefits of tinned fruit. We therefore studied the association between tinned fruit consumption and mortality (Erlend T. Aasheim et al., 2015).
The dietary consumption of fruit and vegetable is associated with a lower incidence of degenerative diseases such as cardiovascular disease. All varieties of apple contain several antioxidants and polyphenols that possess many biological activities, such as antioxidant and anti-inflammation properties. The review describes the nutritional properties of apples and their derivatives, with a particular  attention  to  polyphenol  compounds  (Ferretti et al., 2014).
Apples contain a variety of phytochemicals, including quercetin, catechin, phloridzin and chlorogenic acid, all of which are strong antioxidants. The phytochemical composition of apples varies greatly between different varieties of apples, and there are also small changes in phytochemicals during the maturation and ripening of the fruit. Storage has little to no effect on apple phytochemicals, but processing can greatly affect apple phytochemicals  (Boyer et al., 2004).

D. Effect of Processing on Fruit Juices

Fruits are particularly rich in phenolic compounds with antioxidant activity, and therefore, the fruits juices are also naturally rich in these compounds. The aim of this review is to focus on the effect of processing and storage over these compounds, such as thermal pasteurization, pulsed electric fields, high pressure, ultrasound, microwave treatment, microfiltration, refrigeration and freezing (Raquel de Pinho Ferreira Guine et al., 2016).
Carbonation of fruit juices can also have a great scope in the future as carbonated soft drinks are very popular among youth and are known for their thrust quenching and refreshing properties but they lack the nutritional value. But the fruit juices which contain all the nourishing properties and the goodness of the fruit if they are carbonated then they can be a popular choice among youth for fruit drinks. Carbonated fruit based beverage is a new concept which provides nutritional elements of the fruit along with natural pigments and flavor in addition to carbonation effects (ShilpiVerma et al., 2018).
The first of a two-part review of the recent and classical literature reveals that loss of nutrients in fresh products during storage and cooking may be more substantial than commonly perceived. Depending on the commodity, freezing and canning processes may preserve nutrient value. The initial thermal treatment of processed products can cause loss of water-soluble and oxygen- labile nutrients such as vitamin C and B vitamins. However, these nutrients are relatively stable during subsequent canned storage owing to the lack of oxygen.Frozen products lose fewer nutrients initially because of the short heating time in blanching, but they lose more nutrients during storage owing to oxidation. Phenolic compounds are also water-soluble and oxygenlabile, but changes during processing, storage and cooking appear to be highly variable by commodity (Rickman et.al, 2007).
An overview of the most relevant outbreaks involving food borne pathogens and spoilage microorganisms associated with fruit juices is provided. One of the sections provides data on the sources of fruit juice contamination,

followed by perspectives on preservation methods. Furthermore, considerations on the role of international guidelines about exotic fruit juices in respect to public health, and of the microbiological status of fruit juices used as food/beverage ingredients are discussed (AllineArtigiani Lima Tribst et al., 2009).
The produced juice blends were subjected to chemical and sensory evaluation at one week interval for five weeks storage time. The chemical analysis showed that, there is a gradual decrease in titratable acidity and Vitamin-C along the storage period. TSS and pH increased progressively during storage period (M.A.Islamet et al., 2014).Physicochemical, microbiological and sensory qualities of the juice were analysed before they were stored for 8 weeks. Changes in physicochemical quality and microbiological quality were analysed regularly during the period of storage (S.Abbo et al., 2006).
The effect of time and temperature on the content of vitamin C, total polyphenols and individual phenolic compounds as well as on the antioxidant activity of two commercial orange juices was studied. The polyphenol content was determined using Folin–Ciocalteu and HPLC methods. It was found that vitamin C and free and conjugated hydroxycinnamic acids were the most affected by both duration and temperature of storage. The decrease in the content of polyphenols and vitamin C upon storage was reflected by the decrease in the antioxidant capacity of orange juices (Klimczak et al., 2006).
Pressure-treated foods have sensory properties similar to fresh products, which is a major advantage in juice processing as it matches consumer demand for healthy, nutritious and ‗‗natural‘‘ products. However, an important issue rises when we consider the acceptance of such products by the consumer (Deliza et al., 2004).
Processing of apples into apple sauce caused rather small changes in phenolic content whereas during processing into cloudy juices only 53percent of fruit phenolics were found in juices. Much higher losses of phenolics were found during clear juices production. A strong effect of temperature on

phenolics content was found during the production of clear juices.
(Ma rkowski et al., 2006).
Aerobic plate count (APC) in juice samples was nil when measured before and after neutralization of pH. However, after enrichment of couple of samples growth of bacteria was observed on nutrient agar and MacConkey agar media. These findings indicate that manufacturers might use high amount of preservatives that had bacteriostatic effect on microbes. It can be suggested that processed juices should be prepared under hygienic condition without use of high amount of preservatives that might cause health hazard. (M  AbulBasar  et al., 2007).

The liquid preservation that presented the best results was grapefruit juice, which provided the highest vitamin C (323 mg.L-1) and total carotenoids (16.4 mg.L-1) contents (the main carotenoid found was β-cryptoxanthin), intense orange color, high thermal stability, and very good sensory quality (e.g. intense floral and fresh-mandarin aromas and low levels of off-flavors) (Antonio Jose Perez-Lopez, 2010).
Main isolates were colonies of microorganisms, the reduced hygienic condition of the fruit juice makers and absence of information of using disinfection during processing, also the promising physico-chemical settings of the fruit juices could be contributed to the high microbial concentrations. Thus, great level of workers sanitation is necessity and the use of decontaminators would be better applied for the betterment the microbial quality, safety, and shelf life (TarekegnGebreyesusAbisso et al., 2018).
The preservation of the juice was carried out using sugar, benzoic acid, citric and a combination of citric and benzoic acid under room temperature. This happens to be the best among all. The juice under other preservation like 4percent sugar went bad after three days, while that of 4percent citric acid maintained its qualities for one week and some days, but thereafter the aroma started to fade. The combination of 3percent benzoic acid and 4percent citric acid maintained the qualities of the juice fairly between two to three weeks (Akpanet al., 2005).

E. Field Emission Scanning Electron Microscopy (FESEM)

The applicability and reliability of field emission scanning electron microscopy and energy dispersive X-ray (FE-SEM/EDX) to scan structure of materials at the micro-and/or the nanoscale level, characterize the material with its elemental properties have opened this research to obtain new features from EDX spectral of cervical cells to distinguish normal and abnormal cells to be fed into classification tool. For cervical cell classification, this study proposes new features of cervical cell based on FE-SEM/EDX spectrum that are suitable and can be differentiated the cervical cell to be normal and abnormal. The applicability of FE-SEM/EDX data based on line scanning technique was tested by using discriminant analysis (Jusman et al.,).
Important morphological features like porous pattern, topography, pore size and shape were studied. The external layer (cribellum) of C. concinnus was found to be consisting of a characteristic pentagonal array of pores which were star in shape and irregular in size, with a diameter of 224.7 nm and a pore-to-pore distance of 160.6 nm. The second diatom species investigated, Coscinodiscus sp. showed frustule with radially-oriented pattern of alternating grid-like arrangements of pores with honeycomb topography with pore diameter   of   132.1   and    distance    between    arrays    were    61.01nm.  The O. Mobiliensis images showed well organisation of holes (foramen) showed hexagonal organisation and all the pores are circular with same size and pores of 328.6 nm diameter with pore to pore distance was 252.8 nm (Gnanamoorthy et al., 2014).

CHAPTER III METHODOLOGY
The  methodology  of  the  study  entitled  ―A  Comparative  Study  on Nutrients Present in Fresh and Processed Fruit Juices Using Energy Dispersive Spectroscopy‖ is given under the following headings.
A. Market survey on consumption of fruit juices

a) Selection of departmental stores
b) Survey on processed fruit juices
c) Survey on consumption of fresh fruit juices

B. Formulation of fresh fruit juices

C. Analysis of fresh and processed fruit juices using

a) Field Emission Scanning Electron Microscopy (FESEM) specimen preparation (coating for the sample)
b) FESEM procedure
c) EDAX procedure
A. Market survey on consumption of fruit juices

The study was approved by the Institutional Ethics Committee Number IHEC/18-19/FSMD/16.
In order to find out the availability and consumption pattern of fruit juices, a market survey was done as a preliminary step.
a) Selection of Departmental Stores

The market survey was carried out in selected departmental stores in Coimbatore to study the availability of processed fruit juices. The departmental stores  were  selected  by  convenient  sampling  (Kothari,  2018).  A  total  of  5 departmental stores were selected from Coimbatore. Due permission was obtained from the departmental managers and by observation method the survey was done.

b) Survey on Processed Fruit Juices

From the selected departmental stores, a survey was taken by giving a questionnaire, (Annexure II) to the customers of the departmental stores. Details regarding the consumption of fruit juices were collected and the choice of selection of fruit juices was noted.
c) Survey on Fresh Fruit Juices

A common questionnaire including the frequently consumed fresh fruit juices was given to the consumers from five fruit juice stalls in Coimbatore. The fruit juices consumed popularly were selected depending upon the consumers preferences. The same was carried out in five fruit juice stalls.
B. Formulation of Fresh Fruit Juices

The amount of nutrient in fruit juices and fruit juice structure was analysed. Fresh fruit juices were prepared hygienically with proper cleaned equipments. Fruits that are selected should be fresh and free from insects. The method followed in the preparation of five fruit juices that are selected as sample are mentioned below,
a) Preparation of Apple juice

100g of fresh apple was taken and washed thoroughly and the edible portions are cut into pieces. To that 20g of sugar and 30 ml of milk was added and grind into a smooth liquid using processor and strained. 2ml of the strained fruit juice was taken as a sample and was given for analysis.
b) Preparation of Pomegranate Juice

The pomegranate peel was removed and 100g of pomegranate pulp was taken. To that 20g of sugar and 30 ml of milk was added and grind into a smooth liquid using processor and strained. 2ml of the strained fruit juice was taken as a sample and was given for analysis.

c) Preparation of Grape juice

100g of fresh grapes the non edible also taken without stalks and washed thoroughly. To that 20g of sugar was added and grind into a smooth liquid using processor and strained. 2ml of the strained fruit juice was taken as a sample and was given for analysis.
d) Preparation of pineapple juice
100g fresh edible portion of pineapple was taken and cut into pieces and then added 20g of sugar and 30ml of water and grind. 2ml of the strained fruit juice was taken as a sample and was given for analysis.
e) Preparation of guava juice

100g of fresh edible portion of guava was taken and cut into pieces then added 20g of sugar and 30 mi of milk was added. 2ml of the strained fruit juice was taken as a sample and was given for analysis.
C. Analysis of Selected Fruit Juices

The selected fruit juice samples were analysed using 2 methods, EDAX analysis method and FESEM analysis method
FESEM analysis helps in identifying the structure of fruit juices and nutrients that are present in the sample. EDX analysis helps in plotting the nutrients based on the level/ amount of nutrients present in the sample.
a) Field Emission Scanning Electron Microscopy (FESEM) specimen preparation (coating for the sample)
For FESEM analysis in a normal mode the sample should be dry and conducting. Otherwise they need to be coated with carbon or gold.
· Sample (fresh juice)
· Small drop of sample is placed on double side adhesive carbon tape which is kept on aluminium strub.
· Above coated samples were allowed to dry in a vacuum decicator.
· After drying keep it in gold – sputtered for 60 sec.

· After sputtering the sample it‘s analysed for morphology in TESCAN MIRA – 3 FESEM.
· Analysed for their surface morphology under different magnification.
· The element was found out by the EDAX analyser.
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Figure 1 Sputter Carbon Coater	Figure	2	Sputter	coating
chamber during sputtering
b) FESEM procedure
Nanotechnology has strongly driven the development of recent electron microscopy, with demands not only for increasing resolution but also for more information from the sample. The field emission scanning electron microscope (FE-SEM) images a sample surface by raster scanning over it with a high-energy beam of electrons. The electrons interact with the atoms comprising the sample to produce signals that contain information about surface topography, composition and other properties, such as electrical conductivity. The function of the electron gun is to provide a large and stable current in a small beam. There are two classes of emission source: thermionic emitter and field emitter. Emitter type is the main difference between the Scanning Electron Microscope (SEM) and the Field Emission Scanning Electron Microscope (FE-SEM). Field Emission Source is smaller, a lower level of the beam condensation is necessary to have a probe useful for image processing. This makes the FESEM the highest resolution instrument. The size range in Nanoscience is typically from hundreds

of nanometers down to the atomic level (approximately 0.2 nm), in which the materials (nano materials) can have different or enhanced chemical/physical properties compared to the same ones at a bulk size.
c) EDAX analysis

Energy dispersive spectroscopy (EDAX OR EDS) is an x-ray spectroscopy method for determining elemental compositions. Peaks corresponding to the elements making up the true composition of the sample. The data generated by EDS or EDAX analysis consist of spectroscopy being analysed. ENERGY DISPERSIVE X-RAY SPECTROSCOY (EDS or EDAX)
interaction of an electron beam with a sample target produces a variety of emissions, including x- rays.
EDS can be used to find the chemical composition of material down to a spot size of a few microns and to create element composition maps over a much broader raster area.
The percentage of elements present is each sample can be identified. It will be demonstrate in the form of graphs were the weight and atomic percentage are being used.

CHAPTER IV RESULTS AND DISCUSSION
The results pertaining to the study entitled ―A Comparative Study on Nutrients Present in Fresh and Processed Fruit Juices Using Energy Dispersive Spectroscopy‖ is discussed under the following
A. Details on the Market Survey on Consumption of Fruit Juices
B. Field Emission Scanning Electron Microscopy (FESEM) a)Structure of Fresh and Processed Apple Juices
1) Nutrient Content and Graphical Representation of Fresh and Processed Apple Juices
2) Quant Results of Fresh and Processed Apple Juices
b) Structure of Fresh and Processed Pomegranate Juices
1) Nutrient Content and Graphical Representation of Fresh and Processed Pomegranate Juices
2) Quant Results of Fresh and Processed Pomegranate Juices
c) Structure of Fresh and Processed Grape Juices
1) Nutrient Content and Graphical Representation of Fresh and Processed Apple Juices
2) Quant Results of Fresh and Processed Grape Juices
d) Structure of Fresh and Processed Pineapple juices
1) 	Nutrient Content and Graphical Representation of Fresh and Processed Pineapple Juices
2) Quant Results of Fresh and Processed Pineapple Juices
e) Structure of Fresh and Processed Guava Juices
1) Nutrient Content and Graphical Representation of Fresh and Processed Guava Juices
2) Quant Results of Fresh and Processed Guava Juices

A. Details on the Market survey on Consumption of Fruit Juices

a) Survey on Processed Fruit Juices

The results of the survey carried out in the departmental stores regarding availability of fruit juices are presented below.
Table I
Availability of Processed Fruit Juices


	Processed Fruit Juices
	Departmental Stores (N = 5)

	Apple
	5

	Grape
	5

	Orange
	5

	Mango
	4

	Pineapple
	3

	Cranberry
	2

	Guava
	3

	Mixed fruit juices
	5




Table I illustrates the most commonly available processed fruit juices in the market. Availability of apple, grapes, orange and mixed fruit juices were seen in all departmental stores. Mango juice was seen in four departmental stores and the availability of pineapple and guava was similar and seen in three departmental stores. The availability of Cranberry was very less and noticed only in two stores in the market because cranberry is not a familiar fruit in India.

b) Consumption of Fresh Juices

The preference of fruit juices among selected consumers is given in table II.

Table II
Consumption of fruit juices among selected consumers

	Fresh fruit juices
	Consumers (N=100)

	Apple
	16

	Watermelon
	17

	Pomegranate
	14

	Grapes
	12

	Pineapple
	10

	Guava
	5

	Muskmelon
	7

	Orange
	6

	Mango
	3

	Lemon
	5

	Papaya
	5




From Table II it is seen that the consumption of watermelon, apple, pomegranate, grapes and pineapple fresh fruit juices were higher and were mostly preferred by the consumers. Guava, muskmelon, orange, lemon and papaya were less consumed when compared to other fresh fruit juices.

B. Field Emission Scanning Electron Microscopy (FESEM)

a) Structure of Fresh and Processed Apple Juices
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Figure 3 FESEM analysis of fresh	Figure 4 FESEM analysis of apple juice		processed apple juice
For both fresh apple juice and processed apple juice it was observed that the appearance of the juices was different from each other. The fresh juice was porous in nature whereas the processed apple juice had layer formulation. Fresh juice particles surface was polished and it has a dense structure with pores, when compared to processed apple fresh juice figure 4 the particles had polished surface and of peculiar layered structure without pores. This may be due to the homogenization of the processed juices during processing.
The identified width of fresh apple juice was about 7.15mm (figure 3) whereas for processed apple juice the width was about 7.87mm. SEM high volt was 15.0kv (figure 4) and (figure 3) 10.0 kv. This signifies that processed apple juice had higher width and volt.

1) Nutrient Content and Graphical Representation of Fresh and Processed Apple Juices
The elements which are present in minute particles were found evenly by using the FESEM
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Figure 5 illustrates the FESEM analysis of fresh apple juice
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Figure 6 illustrates the FESEM analysis of processed apple juice

While Comparing FESEM analysis of the fresh and processed apple juices, processed apple juice contained 75percent carbon and was higher when compared with the fresh apple juice which contained only 49percent of carbon. Comparitively the amount of oxygen present in fresh apple juice was  48percent while the processed apple juice contained only 24percent of oxygen. Pointing out that fresh products contain more of oxygen and it is always adjustable to take fresh products. The composition of nitrogen content was very low i.e only 2percent in fresh apple juice and 1percent in processed apple juices.Potassium was present only in fresh apple juice and was absent in processed apple juice. This could be because of processing techniques which may remove the potassium from fresh apple juice.
Apple juices of many varieties are high in malic acid and potassium. Distribution of phenolics between the various varieties was highly variable with some juices containg little if any phenolic compounds (Eisele et al., 2004). Apples contain a variety of photochemical, including quercetin, catechin, phloridzin and chlorogenic  acid,  all  of  which  are  strong  antioxidants (Boyer et al., 2004).
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Figure 7 graphical representation of fresh apple juice
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Figure 8 graphical representation of processed apple juice

Figure 7 and 8 gives the graphical representation of the nutrients present in the fresh and processed apple juices. The graph shows that carbon was present about 6.21k which was lower than processed apple juice about 11.7k. The fresh apple juices contain more of oxygen (5.52k), when compared with the processed apple juice (3.9k). This might be a reason for high shelf life of processed apple juices. Nitrogen peak was at the bottom level for fresh apple juice.

2) Quant Results of Fresh and Processed Apple Juices

Table III

Weight and Atomic Percentage of Fresh Apple Juice


	FRESH APPLE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
41.69
	
48.88

	
N K
	
3.38
	
3.40

	
O K
	
53.71
	
47.28

	
K K
	
1.22
	
0.44



Table III shows that atomic percentage was higher compared to the weight of the elements. The carbon content of fresh apple juice weighed lower of 41.69 and atomic percentage of 48.88. Nitrogen weighed 3.38 and atomic percentage was 3.40. The oxygen weight found in fresh apple juice was higher of 53.71 and atomic percentage was 47.28. Potassium was only present in fresh apple juice and weighed 1.22.

Table IV

Weight and Atomic Percentage of Processed Apple Juice

	PROCESSED APPLE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
64.15
	
70.27

	
N K
	
2.13
	
2.00

	
O K
	
33.72
	
27.73


The table IV processed apple juices contained higher amount of carbon which weighs about 64.15 and atomic percentage of 70.27. Nitrogen had minimal difference in the weight and atomic percentage. Nitrogen weight was
2.13 and atomic percentage was 2.00 in processed apple juice respectively. The oxygen weighed 33.72 and atomic percentage (27.73).

b) Structure of Fresh and Processed Pomegranate Juices



 (
a
) (
b
)
Figure 9 FESEM analysis of fresh	Figure 10 FESEM analysis pomegranate juice	of processed pomegranate juice
The surface of the fresh pomegranate juice was patchy, with pores and layers present on it (figure 9) whereas the processed pomegranate juice was like a crushed paper (figure 10). The particle polished surface of fresh pomegranate juice illustrates that it had a dense structure which showed light pores and normal layer formation.
The width of fresh pomegranate juice was about 9.85mm whereas for processed pomegranate juice the width was about 9.95mm by giving them SEM HV (high volt): 5.0 kv. This signifies that processed pomegranate juice had higher width and same level of volt.

1) Nutrient Content and Graphical Representation of Fresh and Processed Pomegranate Juices
The elements which are present in minute particles of found evenly by using the FESEM.


Figure 11 illustrates the FESEM analysis of fresh pomegranate juice
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Figure 12 illustrates the FESEM analysis of processed pomegranate juice

While comparing the pomegranate juices, the carbon present in fresh pomegranate juice was 42percent and processed pomegranate juice contained (34percent of carbon). The processed pomegranate juice had higher content of oxygen (60percent) and 55percent in fresh pomegranate juice. The Potassium was present at 2percent in fresh pomegranate juice and it‘s absent in processed pomegranate juice. As discussed earlier, processing techniques may remove the potassium content present in the processed juices. The 2percent of sodium, aluminium and chlorine are equally distributed in processed juice and it‘s absent in fresh pomegranate juice. Magnesium was present at 1percent in fresh pomegranate juice and it‘s absent in processed pomegranate juice. This could be because of some preservatives added in processed pomegranate juice.
Pomegranate fruits are very rich in anthocyanin (potent antioxident flavonoid) which provide juice with its brilliant color (Hernandez, F., et al., 1999). Besides its antioxidant properties studies have shown that anthocyanin also has anti-carcinogenic potential (Bagchi, D., et al.2004). The effects of pomegranate juice have focused on its ability to treat prostate cancer, diabetes, and atherosclerosis.
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Figure 13 graphical representation of fresh pomegranate juice
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Figure 14 graphical representation of processed pomegranate juice

From the fresh pomegranate juice, it is clear that the level of oxygen was higher 7.38k and processed pomegranate juice was 6.57k. The carbon had its peak at 6.56k in fresh pomegranate juice whereas in processed pomegranate juice it was about 4.38k. Nutrients like magnesium, potassium, sodium, aluminium and chlorine are all present at the base level in the fresh and processed pomegranate juices. These nutrients did not show any peak value.

2) Quant Results in Fresh and Processed Pomegranate Juices

Table V

Weight and atomic weight of fresh pomegranate juice


	FRESH POMEGRANATE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
39.16
	
46.49

	
O K
	
59.22
	
52.78

	
Mg K
	
0.65
	
0.38

	
K K
	
0.96
	
0.35




The table V fresh pomegranate juice had higher amount of oxygen which weighed of 59.22 and atomic weight (52.78). The carbon weight was
39.16 and atomic weight 46.49. Magnesium and potassium had minimum different in weight and atomic weight.

Table VI

Weight and Atomic Weight of Processed Pomegranate Juice


	
PROCESSED POMEGRANATE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
35.94
	
43.13

	
O K
	
61.66
	
55.56

	
Na K
	
1.08
	
0.68

	
AIK
	
0.72
	
0.39

	
CIK
	
0.60
	
0.25




Table VI shows that processed pomegranate juice the oxygen present were in higher level which weighed 61.66 and atomic percentage 55.56. The carbon content of processed pomegranate juice weighed lower of 35.94 and atomic percentage of 43.13. Sodium, aluminium and chlorine had similarly different in weighed and atomic percentage.

c) Structure of Fresh and Processed Grape Juices


 (
a
) (
b
)

Figure 15 FESEM analysis of fresh	Figure 16 FESEM analysis of grape juice	processed grape juice


According to the figure 15 the appearance of the fresh grape juice was like cluster of bubbles bound together. The presence of single spherical structure was also found. The appearance of the processed grape juice was like a crusted paper in which certain hollows were present (figure 16).
The width of fresh grape juice was about 8.44mm (figure 15) whereas for processed grape juice the width was about 9.89mm. This signifies that processed grape juice had higher width and same level of volt has that of fresh grape juice.

1) Nutrient Content and Graphical Representation of Fresh and Processed Grape Juices
The elements which are present in minute particles of found evenly by using the FESEM.


Figure 17 illustrates the FESEM analysis of fresh grape juice





Figure 18 illustrates the FESEM analysis of processed grape juice

The oxygen content of processed grape juice was 54percent and it was lowerd in fresh grape juice (59percent).The carbon content was higher in processed grape juice then the fresh grape juice. Contrastly, the potassium was equally distributed in both the grape juices compered to other select fruit juices. Magnesium, selenium and nitrogen were only present in fresh grape juice and was absent in processed grape juice. The processing tecquices may infiuncen the presence of nutrient in the processed juices.
Grapes are abundant in polyphenols, which are known for numerous biological activities and health-promoting benefits. Grape has been useful for reducing the extent of diabetes mellitus, cardiovascular disorders and digestive problems (Imran, et al., 2017). Grape seeds, grape skin, and grape juice contain several types of polyphenols, including resveratrol, phenolic acids, anthocyanins, and flavonoids (Philadelphia, 2008).Their potential beneficial effects on human health specifically the ability to prevent various diseases associated with oxidative stress, including cancers, cardiovascular and neurodegenerative diseases (Cosme et al., 2018).
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Figure 19 graphical representation of fresh grape juice
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Figure 20 graphical representation of processed grape


From figure 19 and 20, the nutrient present in fresh and processed grape juices were representation graphical. Even though the oxygen content in fresh and processed grape juices had its peak, the value of the fresh grape juice was higher than processed grape juice. Fresh and processed grape juice, it cleared that level of oxygen was higher level 8.10k and (figure 20) 5.58k. Magnesium, selenium, nitrogen and potassium were all present in base level.

2) Quant Results of Fresh and Processed Grape Juices

Table VII
Weight and Atomic Percentage of Fresh Grape Juice



	FRESH GRPAE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
35.55
	
42.64

	
N K
	
1.81
	
1.87

	
O K
	
60.97
	
54.90

	
MgK
	
0.32
	
0.19

	
SeL
	
0.52
	
0.10

	
K K
	
0.83
	
0.31




Table VII fresh grape juice had higher amount present in oxygen and weighed 60.97 and 54.90 in atomic percentage. Oxygen was also weighed higher in fresh grape juice.  Comparatively the amount of carbon present was
35.55 weight and atomic percentage (42.64). Nitrogen was lower weight was
1.81 and atomic percentage of 1.87. Magnesium, selenium and nitrogen were only present in fresh grape juice.

Table VIII

Weight and Atomic Percentage of Processed Grape Juice



	PROCESSED GRAPE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
39.92
	
47.38

	
O K
	
58.38
	
52.01

	
K K
	
1.70
	
0.62




The processed grape juices the amount of carbon weighed 39.92 and
47.38 in atomic percentage. Table VIII comparatively oxygen was higher amount in weight (58.38) and atomic percentage was 52.01. Processed grape juice then fresh grape juice (35.55). Potassium has minimum difference in weight and atomic percentage.

d) Analysis of Fresh and Processed Pineapple juices

 (
a
) (
b
)

Figure 21 FESEM analysis of fresh	Figure 22 FESEM analysis of pineapple juice		of processed pineapple juice


According to the figure 21, the appearance of fresh pineapple juice shows a had a clear surface whereas the appearance of processed pineapple juice had too many layers because of its concentrated form. The fresh  pineapple juice had only some pores whereas the processed pineapple juice had many pores because of layered structure. Therefore it is evident that fresh pineapple juice had a smooth structure compare to processed pineapple juice. The concentration of sugar might be a reason for the difference in structure.
The width of fresh pineapple juice was about 9.80mm (figure 21) whereas for processed pineapple juice the width was about 9.95mm. This signifies that processed pineapple juice had higher width and same level of volt.

1) Nutrient Content and Smart Quant Results of Fresh and Processed Pineapple Juice
The elements which are present in minute particles of found evenly by using the FESEM.
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Figure 23 illustrates the FESEM analysis of fresh pineapple juice
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Figure 24 illustrates the FESEM analysis of processed pineapple juice

The comparison of pineapple juices, the carbon present in processed pineapple juices was 39percent which was slightly higher in amount then fresh pineapple juice. The oxygen (60percent) and potassium (1percent) was equally distributed in both fresh and processed pineapple juices. Additionally, nitrogen was absent in processed pineapple juice.
Pineapple (Ananascomosus) also contains, potassium, magnesium, copper, beta-carotene. A number of possible health benefits from drinking pineapple juice have been Boosting the immune system, Digestion, Cancer, Skin	and	Eyes	(Megan	Ware,	2017).	The	pineapple	juice	contain Phytochemical components were analysed whereby the amount of alkaloids was higher than the amount of flavonoids (Ogunmefun,  et al.,  2018). Pineapple processing plays an important role in juice preservation.
Because the quality of the pineapple juice is affected by the processing technology applied to it. (Hounhouigan et al., 2014).
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Figure 25 graphical representation of fresh pineapple juice
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Figure 26 graphical representation of processed pineapple juice

From the figure 25 and 26, the processed pineapple juice had higher levels of oxygen (5.49k) then fresh pineapple juice. The carbon peak level of fresh pineapple juice was 3.43k and for processed pineapple juice it was about 4.27k. The other nutrients were found in minimal amount which were not seen in the graph.

2) Quant Results of Fresh and Processed Pineapple Juices
Table IX
Weight and Atomic Percentage of Fresh Pineapple Juice


	FRESH PINEAPPLE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
34.94
	
41.89

	
N K
	
1.89
	
1.94

	
O K
	
61.90
	
55.71

	
K K
	
1.27
	
0.47



From the table IX more amount of oxygen was present in fresh pineapple juice. The amount of oxygen weighed was 61.90 and 55.71 atomic percentage. Comparatively the atomic percentage of carbon was 41.89 and it is high and its weight was 34.94. Potassium weight was (1.27).

Table X
Weight and Atomic Percentage of Processed Pineapple juice



	PROCESSED PINEAPPLE JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
36.29
	
43.47

	
O K
	
62.29
	
56.01

	
K K
	
1.43
	
0.52




The carbon and oxygen was higher in both weight and atomic percentage. The oxygen weighs about 62.29 and its atomic percentage was about 56.01. The carbon atomic percentage was higher 43.47 and potassium was 0.52.

e) Structure of Fresh and Processed Guava Juices


 (
a
) (
b
)

Figure 27 FESEM analysis of Fresh		Figure 28 FESEM analysis guava juice	of processed guava juice

For both fresh and processed guava juices, the fresh guava juice has more solid layers in nature whereas the processed guava juice had more accumulation of bubble formulation. This may be due to the homogenization of the processed juices during processing. The Pores nature was present only in processed guava juice.
The width was fresh grape juice was about 9.83mm (figure 27) whereas for processed guava juice the width is about 10.12mm. This signifies that processed guava juice had higher width and same level of volt.

1) Nutrient Content and Smart Quant Results of Fresh and Processed Guava Juices
The elements which are present in minute particles of found evenly by using the FESEM
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Figure 29 illustrates the FESEM analysis of fresh guava juice



Figure 30 illustrates the FESEM analysis of processed guava juice

While comparing the fresh guava juice with processed guava juice, the carbon present in fresh guava juice (59percent) was higher than processed guava juice in concentrate the oxygen was present highly in processed guava juice. The potassium was equally distributed in both fresh and processed guava juices. The 2percent of nitrogen and sodium present in fresh guava juice and its absents in processed guava juice. The amount of chlorine and calcium was 1percent in fresh guava juice.
Heat processing decrease majority of flavour components in the juice when compared with freshly extracted juice and pressure treated fruit juices gradually changes the volatile compounds during storage (Yen et al., 1999). According to (campoli et al 2018) ultrasonication is an alternative to develop the physical and nutritional properties of fruit juices.

[image: ]


Figure 31 graphical representation of fresh guava juice

[image: ]


Figure 32 graphical representation of processed guava juice


The figures illustrates the higher the peak level of oxygen in processed guava juice which was about 6.84.The levels of nitrogen, sodium, chlorine, potassium and calcium this nutrients fount to be minimal.

2) Quant Results of Fresh and Processed Guava Juices
Table XI
Weight and Atomic Percentage of Fresh Guava Juice


	FRESH GUAVA JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
50.60
	
58.58

	
N K
	
2.76
	
2.74

	
O K
	
42.29
	
36.75

	
Na K
	
1.49
	
0.90

	
CIK
	
0.61
	
0.24

	
K K
	
1.53
	
0.55

	
CaK
	
0.72
	
0.25




It is evident from the table XI, the fresh guava juice contained high amount of carbon. In this carbon weighs about 50.60 and its atomic percentage was 58.58. The oxygen weighed higher its about 42.29 and atomic percentage was 36.75. Nitrogen, sodium, chlorine, potassium and calcium had minimal difference in weight and atomic percentages.

Table XII

Weight and Atomic Percentage of Processed Guava juice


	PROCESSED GUAVA JUICE

	
Elements
	
Weight %
	
Atomic %

	
C K
	
36.12
	
43.15

	
O K
	
63.04
	
56.54

	
K K
	
0.84
	
0.31



The processed guava juice contains oxygen which weighs (63.04) and its atomic percentage was 56.54. Carbon had minimal difference in weighed and atomic percentage 43.15 and its weight was about 36.12.





Table XIII
Consolidated Table of Quant Results for Fresh and Processed Fruit Juices

	
	FRESH JUICES

	JUICES
	C K W	A
	N K
W	A
	O K
W	A
	K K W	A
	Mg K W A
	Se L W A
	Na K W A
	ClK W A
	CaK W A

	
Apple juice
	
41.69
	
48.88
	
3.38
	
3.40
	
53.71
	
47.28
	
1.22
	
0.44
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	
Pomegranate juice
	
39.16
	
46.49
	
-
	
-
	
59.22
	
52.78
	
0.96
	
0.35
	
0.65
	
0.38
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	
Grape juice
	
35.55
	
42.64
	
1.81
	
1.87
	
60.97
	
54.90
	
0.83
	
0.31
	
0.32
	
0.19
	
0.52
	
0.10
	
-
	
-
	
-
	
-
	
-
	
-

	Pineapple juice
	
34.94
	
41.89
	
1.89
	
1.94
	
61.90
	
55.71
	
1.27
	
0.47
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	Guava juice
	50.60
	58.58
	2.76
	2.74
	42.29
	36.75
	1.53
	0.55
	-
	-
	-
	-
	1.49
	0.90
	0.61
	0.24
	0.72
	0.25



(W - Weight %, A - Atomic %)
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	PROCESSED JUICES

	JUICES
	C K %

W A
	N K%

W A
	O K%

W A
	Na K %

W A
	AlK%

W A
	ClK

W A
	K K

W A

	Apple juice
	64.15
	70.27
	2.13
	2.00
	33.72
	27.73
	-
	-
	-
	-
	-
	-
	-
	-

	Pomegranate juice
	
35.94
	
43.13
	
-
	
-
	
61.66
	
55.56
	
1.08
	
0.68
	
0.72
	
0.39
	
0.60
	
0.25
	
-
	
-

	Grape juice
	39.92
	47.38
	-
	-
	58.38
	52.01
	-
	-
	-
	-
	1.70
	0.62
	
	

	Pineapple Juice
	
36.29
	
43.47
	
-
	
-
	
62.29
	
56.01
	
-
	
-
	
-
	
-
	
-
	
-
	
1.43
	
0.52

	Guava Juice
	36.12
	43.15
	-
	-
	63.04
	56.54
	-
	-
	-
	-
	-
	-
	0.84
	0.31



(W - Weight %, A - Atomic %)

DISCUSSION

Carbon and oxygen are present in both fresh and processed fruit juices. The carbon content was present in both fruit juices while compare to the fresh fruit juices the processed fresh juice has high.
Carbon is perhaps the simple most important element. Carbon atoms make up an immense part of molecular structure without carbon many other elements that make up our bodies would not be able to function probably human beings are a ―carbon based life form. Our supply of carbon was therefore an essential component of the human diet. Fruit contained abundant stores of carbon.
Potassium was absent in processed apple pomegranate and fresh guava juice. In other fruit juices potassium was present. It supports blood pressure, cardiovascular health, and bone also muscle strength. Oxygen was commonly present in all fruit juices. Oxygen can be present as dissolved gas in solution or associated with pulp particles oxygen in air present in spaces between the juice vesicles and from the surroundings, saturates the juice production.
In fresh juice elements like carbon, nitrogen, oxygen, potassium selenium, sodium, chlorine and calcium present. The processed juice the elements present are carbon, nitrogen, oxygen, sodium, aluminium chlorine and potassium.
In all fresh juices some additional elements was not removable but in processed juices only in pomegranate juice additionally element are been present. In other processed juice same nutrients are present. This could be because of processing techniques which may remove the other elements.
In fresh juice the removal of elements is not done but in processed juice some elements are removed due to some techniques, so I conclude that fresh fruit juices is the best while compare to the processed fruit juices.
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SUMMARY AND CONCULSION

SUMMARY

Fruits are essential in everyday meal as they contain all the required nutrients for a balanced diet. It is one of the major groups among the five food groups and they are the superior source of micronutrients such as vitamins and minerals and help to protect from diseases. As technology is developing, the consumption of the fruits as juices have increased. Fruits used in packaged juices are not visible to consumer and hence low quality fruits are also used by juice making companies.
A market survey was carried out in five departmental stores in Coimbatore to study the availability of processed fruit juices. Five fruit stalls were approached to find out the popularity of fresh fruit juices. The fruit juices selected were apple, pomegranate, grapes, pineapple and guava. The selected fruit juice samples namely fresh and processed were analysed using 2 methods, EDAX analysis method and FESEM. A FESEM is microscope that works with electrons (particles with a negative charge) instead of light. Two ml was given to the analysis of FESEM.
The salient findings of the study are

· 	Most commonly available processed fruit juices in the market were apple, grapes, orange and mixed fruit juices in all departmental stores.
· Mango juice was seen in four departmental stores and the availability of pineapple and guava was similar and seen in three departmental stores.
· The consumption of fresh fruit juices was watermelon, apple, pomegranate, grapes and pineapple fresh fruit juices were higher and were mostly preferred by the consumers.

Fresh and Processed Apple Juice

· While Comparing FESEM analysis of the fresh and processed apple juices, processed apple juice contained 75percent carbon and was higher when compared with the fresh apple juice which contained only 49 of carbon. Potassium was present only in fresh apple juice and was absent in processed apple juice.
· Carbon had a higher peak in fresh and processed fruit juices and fresh juice contained more of oxygen compared to processed apple juice.
· Carbon content of fresh apple juice weighed lower of 41.69 and atomic percentage of 48.88. The oxygen weight found in fresh apple juice was higher of 53.71 and atomic percentage was 47.28.
Fresh and Processed Pomegranate Juices

· The carbon present in fresh pomegranate juice was 42percent and processed pomegranate juice contained (34percent of carbon). The processed pomegranate juice had higher content of oxygen (60percent) and 55percent in fresh pomegranate juice.
· Two percent of sodium, aluminium and chlorine were equally distributed in processed juice. Potassium was absent in processed juice.
· Oxygen had a peak in both fresh and processed pomegranate juices. The carbon was high peak in fresh pomegranate juice (6.56k).
· The fresh pomegranate juice had higher amount of oxygen which weighed of 59.22 and atomic weight (52.78).
· The fresh and pomegranate juice was magnesium and potassium had minimum difference in weight and atomic weight.
· The oxygen was present in a processed pomegranate juice higher level which weighed 61.66 and atomic percentage 55.56. The carbon content of processed pomegranate juice weighed lower of 35.94 and atomic percentage of 43.13.

Fresh and Processed Grape Juices

· The oxygen content of processed grape juice was 54percent and it was lowerd in fresh grape juice (59percent).The carbon content was  higher in processed grape juice then the fresh grape juice.
· The potassium was equally distributed in both grape juices. Magnesium, selenium and nitrogen were only present in fresh grape juice.
· Oxygen content in fresh and processed grape juices had higher peak, the value of the fresh grape juice was higher than processed grape juice.
· Carbon present was 35.55 weight and atomic percentage (42.64). Magnesium, selenium and nitrogen were only present in fresh grape juice.
· In processed grape juice comparatively oxygen was higher amount in weight (58.38) and atomic percentage was 52.01 and processed grape juice then fresh grape juice (35.55).
Fresh and Processed Pineapple Juice

· The comparison of pineapple juices, the carbon present in processed pineapple juices was 39percent which was slightly higher in amount then fresh pineapple juice.
· The oxygen (60percent) and potassium (1percent) was equally distributed in both fresh and processed pineapple juices. Nitrogen was absent in processed grape juice.
· Both fresh and processed carbon was higher peak leave and oxygen was minimal different in this graph.
· The amount of oxygen weighed was 61.90 and 55.71 atomic percentage. Comparatively the atomic percentage of carbon was 41.89 and it is high and its weight was 34.94.
· The carbon and oxygen was higher in both weight and atomic percentage. The oxygen weighs about 62.29 and its atomic percentage was about 56.01.

Fresh and Processed Guava Juices

· While comparing the fresh guava juice with processed guava juice, the carbon present in fresh guava juice (59percent) was higher than processed guava juice.
· In concentrate the oxygen was present highly in processed guava juice. The 2percent of nitrogen and sodium present in fresh guava juice and its absents in processed guava juice.
· The 1percent of calcium and chlorine present in fresh guava juice. The 2percent of nitrogen and sodium present in fresh guava juice and its absents in processed guava juice.
· The higher the peak level of oxygen in processed guava juice which was about 6.84. The levels of nitrogen, sodium, chlorine, potassium and calcium this nutrients fount to be minimal.
· The fresh guava juice contained high amount of carbon. In this carbon weighs about 50.60 and its atomic percentage was 58.58. The oxygen weighed higher its about 42.29 and atomic percentage was 36.75.
· The processed guava juice contained oxygen which weighs (63.04) and its atomic percentage was 56.54. Carbon had minimal difference in weighed and atomic percentage 43.15 and its weight was about 36.12.
CONCLUSION

Carbon and oxygen were present in both fresh and processed fruit juices. Potassium was absent in grape, pineapple and guava processed fruit juices which was comparatively less. The FESEM analysis, showed that surface of processed fresh fruit juices was substantially more different from fruit juices. The pores were prominent in fresh than processed fruit juices. The processing techniques which were followed could be a reason for absence of nutrients. Therefore the study proves that fresh fruit juices are better than processed fruit juices.
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ANNEXURE VII

II. QUESTIONNAIRES


Name:
Age	:	Sex:
Education:	Contact no:
Address:



	
	Name
	Qualification
	Occupation

	Father
	
	
	

	Mother
	
	
	

	Siblings
	
	
	




1. Do you consume fruit juices?
a) Yes	b) No

2. If yes what do you prefer?
a) Apple	b) Pineapple c) Orange
d) Watermelon	e) Mango	f) Lemon
	g) Grapes
	h) Pomegranate
	i) Muskmelon

	j) Carrot
	k) Mousambi
	l) Guava

	m) Papaya
	n) Amla
	



3. How often do you consume fruit juices?
a) Daily	b) Once in three days
c) Twice in a month	d) rarely

4. Why do you prefer the particular fruit juices?
a) Taste	b) Health benefits
c) Hot weather d) Quick source of energy
e) Just for refreshment

 (
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5. What kind/source of fruit juices do you prefer?
a) Fresh	b) Processed

6. If processed what brand do you prefer the most?
a) Fruity	b) Tropicana	c) Minute maid
d) Real	e) Others

7. Are you aware of the preservatives used in processed fruit juices?
a) Yes	b) No

8. If yes, are you aware of the consequences of consumption of those preservatives?
a) yes	b)No

9. If yes what are the consequences of consuming those preservatives?
a) Allergic reaction	b) Vomiting c)diarrhoea
d) Others
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