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			Abstract

			Functional foods serve nutrients and physiologically active components for a healthy living. Though dairy is the ideal food matrix for probiotics but because it might cause allergy in certain segments of the population, the trend of non-dairy probiotics is growing among consumers. The aim of this research was to provide a non-dairy probiotic drink to attend people that cannot eat dairy products due to lactose intolerance and determine its phytochemical and proximate composition. Proximate analysis (moisture, crude fiber, crude ash, protein, carbohydrate and fat and oil) and Photochemical analyses on Steroids, Cardiac glycosides, phenols, tannins, terpenoids, alkaloids, flavonoids, Saponins and reducing sugars were determined in triplicates according to standard methods. The statistical analysis was conducted using the SPSS software version 18.0 (Chicago, IL, USA). Proximate composition of probiotic juice showed increase in level of moisture content, reduction in level of fat and absence of crude fiber. The probiotic beverages showed positive for cardiac glycosides, Alkaloids, Flavonoids and reducing sugars but showed negative for steroids, phenol, tannins, terpenoids, glycosides and saponins. These juice samples were found to be nutritionally and phytochemically rich. 

		

		
			Introduction

			Foods have many aims of satisfying hunger and providing the necessary nutrients for humans, promoting a state of physical and mental well-being, improving health, preventing and/or reducing nutrition-related diseases. Nowadays, food is no longer considered by consumers only in terms of organoleptic properties and immediate nutritional needs, but also in terms of their ability to provide specific physiological benefits in management and prevention of diseases beyond their basic nutritional value. Foods that provide a health benefit beyond basic nutrition are known as functional foods [1] and is estimated that a 20% reduction in healthcare expenditure could be achieved through their widespread consumption. Pro-biotification of foods is one of the methods used to produce such new functional foods. Currently, the largest segment of the functional food market is dominated by healthy food products targeted towards improving the balance and activity of the intestinal microflora [2]. Probiotic products are known to have medical uses in particular [3] and for a variety of gastrointestinal conditions and in preventing antibiotic-associated diarrhea. Apart from people consuming probiotics as fermented food products, now probiotics are added as supplements [4]. The mechanism of action of probiotics with anti-microbial properties maybe due to the production of bacteriocins such as niacin [5] or lowering the pH by producing acidic compounds like lactic acid [6]. Probiotic strains compete with other infectious bacteria for nutrients and cell-surface and help toward them off by inhibiting their colonization [7]. A few strains are also known to produce active enzymes which inhibit other pathogenic 

bacteria [8]. In addition, reduction of serum cholesterol, alleviation 
of lactose intolerance, reduction of cancer risk, resistance to enteric 
pathogens, etc. are some of the documented benefits of ingestion of probiotics [9].

			Dairy fermented products have been traditionally considered as the best carriers for probiotics; but, nowadays, up to 70% of the world population is affected by lactose-intolerance and also the use of milk-based products may be limited by allergies, cholesterol diseases, dyslipidemia, and vegetarianism. Furthermore, dairy products especially to yoghurt, can only be afforded by the privileged few in the developing countries. Thus, to satisfy the food needs of all groups of people, non-dairy probiotic product becomes an obvious choice [10]. Therefore, several raw materials have been extensively investigated to determine if they are suitable substrates to produce novel non-dairy functional foods [11]. Fruit juices including mango, rosehips and strawberry are being employed as carriers of probiotic strains [12]. The market available non-dairy probiotic products are juice, fruits and vegetables, cereal based products, chocolate-based products, meat-based products and many others [13-15]. Fermented fruits and vegetables can be used as a potential source of probiotics as they harbor several lactic acid bacteria such as Lactobacillus plantarum, L. pentosus, L. brevis, L. acidophilus, L. fermentum, Leuconostoc fallax, and L. mesenteroides. Juices combine nutritional effects with the added value of a healthy benefit from a probiotic. Many authors reported on the effects of juices on health; for example, Sutton et al. [16] demonstrated that aqueous extracts of kiwifruit and avocado had very low cytotoxicity and high anti-inflammatory activity in a Crohn’s gene-specific assay. Non-aqueous extracts of kiwifruit, blueberry and avocado had similarly high anti-inflammatory activity, with slightly higher cytotoxicity than the aqueous extracts. Fruits and vegetables have been suggested as suitable media for cultivation of probiotics because they inherently contain essential nutrients; high amount of vitamins, mineral and polyphenolic compounds, free from allergens and easily available with attractive appearance and taste [17,18]. The aim of this research was to provide a non-dairy probiotic drink to attend people that cannot eat dairy products due to lactose intolerance and determine its phytochemical and proximate composition. 

			Materials and Methods

			The materials applied in probiotic beverage production process were crude extracts of oranges, banana, apple, carrot, watermelon, coconut water, pineapple, ginger, Moringa leaf powder and Roselle flowers. The mixture of the fruits above were provided as ratios 20%, 30% and 40% and reached volume 1000ml by distilled water and the specimen was kept in the water bath for pasteurization at 80 °C for 5minutes [19]. Proximate analysis (moisture, crude fiber, crude ash, protein, carbohydrate and fat and oil) were determined using standard method [20]. Photo chemical analyses were carried out on Steroids, Cardiac glycosides, phenols, tannins, terpenoids, alkaloids, flavonoids, Saponins and reducing sugars according to standard methods [21,22].

			Statistical analysis

			All experimental measurements were carried out in triplicate. The statistical analysis was conducted using the SPSS software version 18.0 (Chicago, IL, USA). Analysis of variance (ANOVA) was performed using the ANOVA procedure. Significant differences (P<0.05) between means were determined by Duncan`s multiple range test.

			Result

			Phytochemical Constituents of the Probiotic Beverage

			The phytochemical constituents of the probiotic beverage before and after fermentation was shown in Table 1 & 2. The probiotic beverages showed positive for cardiac glycosides, Alkaloids, Flavonoids and reducing sugars but showed negative for steroids, phenol, tannins, terpenoids, glycosides and saponins. The proximate composition of the probiotic beverages after fermentation was shown in Table 1. The highest moisture content level was 96.34% in 30% (con) and the lowest was 96.30% in 40% (106). The carbohydrate content was relatively low. The highest was 2.39% in 40% (106) and the lowest was 20% (107). There was no crude fiber recorded as fruits do not contain crude fiber. The crude fat was relatively low. The highest crude fat was 0.101% in 40% (106) and the lowest was 0.062% in 30% (106). The highest crude ash was 0.90% 40% (107) and the lowest was 0.82% in 30%(con) and the highest protein was 0.333% in 40% (107) and the lowest protein was 0.300% in 40% (con). The highest energy value was 11.7Kcal/100g and the lowest was 11.3Kcal/100g.

			Table 1: Phytochemical constituents of the Probiotic beverages before fermentation.
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			Table 2: Phytochemical constituents of the Probiotic beverages after fermentation.
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			Keys: con= control, - = not detectable, + = Low concentration, ++ = Medium concentration, +++ = High concentration

			Discussion

			Probiotics are live microorganisms that contribute a beneficial effect on the host when administered in proper amounts. Multiple reports have described their health benefits on gastrointestinal infections, antimicrobial activity, reduction in serum cholesterol, immune system stimulation, improvement in lactose metabolism, anti-mutagenic properties, anti-carcinogenic properties, anti-diarrheal properties [23-25].

			Phytochemicals are non-nutritive plant chemicals possessing varying degrees of disease-preventive properties. They are invaluable sources of raw materials for both traditional and orthodox medicine. The presences of cardiac glycosides are known to play a major role in heart muscles by inhibiting Na+ and K+ pump that increase the availability of sodium ions and calcium ions to heart muscles which improves cardiac output and reduce heart distension. Thus, they are used in the treatment of congestive heart failure and cardiac arrhythmia. Flavonoids are the group of phenolic compounds that act as primary antioxidants and posse’s antimicrobial, anti-inflammatory, anti-allergic, anticancer, antineoplastic activity, and for the treatment of intestinal disorders. Alkaloids are one of the largest groups of phytochemicals that have led to the invention of powerful pain killer medications. Results of the phytochemical constituents in the sample materials as shown in Table 1 & 2 implied that the phytochemical analysis of the beverages was done before and after probiotication. The samples had high concentration of reducing sugars. Flavonoids, alkaloids, phenols and cardiac glycosides were also present. These results agree in part with the findings of who reported the presence of reducing sugars, phenols and flavonoids in citrus juice. These differences may be due to differences in species and geographical location.

			Table 3: Proximate composition of the beverages.
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			Keys: con= control, - = not detectable, + = Low concentration, ++ = Medium concentration, +++ = High concentration

			Energy value of a food measures its value to the body as a fuel and it measures the inherent chemical energy inherent in the bonds of the organic compounds of foods such as their protein, carbohydrate and fat constituents as well as minor constituents such as organic acids. The study of ash content is very important to the extent that it provides an insight into the nutritionally important inorganic mineral elements as shown in Table 3 reported that the ash content of a food sample gives an idea of the mineral elements present in the food sample [26]. It has been reported by Salvi et al. [27] that proximate compositions of fruits vary with location where the fruits are grown. The moisture content of the probiotificated juice was relatively high because of the state of the sample which is in liquid form. There was absence of crude fiber and very little fat in the sample. 40% (107) had the highest moisture content of 96.34% and 30% (106) has the lowest moisture content of 96.30%.

			According to David Asante [28], the highest moisture content was 93.49% and the lowest was 92.58% which agrees to my result. There was no significant difference (P<0.05) between the percentage moisture content of the nine juice samples. This result shows that statistically the percentage moisture content of the nine probiotic beverages drinks were the same at 95 % confidence level. The high-water content helps the body as the body does not need to use some of its own water to digest them. This means that the body uses less energy and resources to digest and can then assimilate all the nutrients much faster. Less pressure is therefore put on the digestive system [28]. The 40% (107) sample had the highest crude protein of 0.333% and 40% (con) had the lowest crude protein of 0.300%. This result disagrees with the findings of [29]. 

			There was no significant difference in the percentage crude protein of the nine beverage samples. This result shows that statistically the percentage crude protein of the nine probiotic beverages drinks were the same at 95% confidence level. The highest carbohydrate and crude fat were 2.38% and 0.101% respectively; the lowest was 2.35% and 0.065% respectively. These findings are not in agreement with that of [30]. This could be since it was only one kind of fruit and one type of probiotic organism that was used in that study compared to the ten different fruits and vegetables with ten different organisms used in this study. The energy value of the nine juice concentrations are not significantly different from each other (P>0.05). The beverages had very low calories ranging from 11.7 to 11.3Kcal/100g. This could be since the fruits and vegetables used for this research had low calories therefore manifesting in the mixture. There was no significant difference in the energy content of the nine beverages. This result shows that statistically the energy content of the nine probiotic beverages drinks were the same at 95% confidence level. Thus, fruit juices represent a promising carrier for probiotic bacteria.
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