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[bookmark: _Toc8832018]CHAPTER 1
[bookmark: _Toc8832019]INTRODUCTION
Analysis of foods is continuously demanding the development of more robust, efficient, sensitive, and cost-effective analytical methodologies to guarantee the safety, quality, and traceability of foods in compliance with legislation and consumers’ demands. At the Beginning of the 20th century old methods used which was based on the so-called “wet chemistry” have changed into the current powerful instrumental techniques used in food laboratories. 
E-books is something that everyone wants these days. Finding the perfect place for such things is a tedious task but not to worry, foodscienceuniverse.com brings you the largest collection of Food Science & Nutrition E-books. Available for free download. A perfect place for Food Technologists & Nutritionists. This improvement has led to significant enhancements in analytical accuracy, precision, detection limits, and sample throughput, thereby expanding the practical range of food applications. The growth and infrastructure of the modern global food distribution system heavily relies on food analysis beyond simple characterization as a tool for new product development, quality control, regulatory enforcement, and problem-solving (McGOrin, 2009).
[bookmark: _GoBack] Besides, currently, there is also a huge interest in the nutritional properties of foods as a result of an increasing public concern on how to improve health through the so-called functional foods, functional ingredients, and nutraceuticals. Thus, there is no doubt on the importance and current need of analytical techniques developments able to face all these demands (Cifuentes, 2012).
 Quantitative research is done to classify features then count them to construct more complex statistical models in an attempt to explain what we observed (Schmied, 1993).Different analyses to determine the amount or concentration of an analyte and expressed as a numerical value in appropriate units are said quantitative analyses. (IUPAC, 1995; Marie 2013).
E-books is something that everyone wants these days. Finding the perfect place for such things is a tedious task but not to worry, foodscienceuniverse.com brings you the largest collection of Food Science & Nutrition E-books. Available for free download. A perfect place for Food Technologists & Nutritionists.
E-books is something that everyone wants these days. Finding the perfect place for such things is a tedious task but not to worry, foodscienceuniverse.com brings you the largest collection of Food Science & Nutrition E-books. Available for free download. A perfect place for Food Technologists & Nutritionists.



[bookmark: _Toc8832020]OBJECTIVES 
· To Determine Quality Parameters of Candies 
· To Investigate Harmful Colors In Candies


[bookmark: _Toc8832021]CHAPTER 2 
[bookmark: _Toc8832022]REVIEW OF LITERATURE

Quantity has a quality all its own. Different parameters of quality of candies by different scientists have been studied which are reviewed here:
[bookmark: _Toc8832023]2.1. Trend of Confections 
WHO, (2008) narrates that Conventional food confectioneries still constitute a significant piece of the culinary culture particularly in creating nations. As a rule, readiness of these nourishments is basic, and their fixings are regular just about in all aspects of the world. Conventional foods are created throughout the years both at home and in little or expansive scale organizations. There is a concentrated taking care of by laborers, numerous steps are completed physically, and generally customary supplies is utilized amid the generation of these nourishments and cleanliness standards and regulations are for the most part disregarded in the premises. 
[bookmark: _Toc8832024]2.2. Hard Boiled Candies 
Hard candies are subcooled, highly supersaturated sugar solutions that have such a high viscosity they are in the slick form (Kitt, 1993; Jeffery, 2001). Lollipops, candy canes, medicated confections, soft-centered sweets, peanut brittle, and laminated or honeycombed sweets are examples of hard candy. They are made with glucose syrups, sucrose, and other sugars as well as colors, flavors, and acids (Jackson, 1995). Commonly used ratios of sugar to corn syrup are 70:30 for basic hard candies or 45:55 for center-filled co-extrusions (Jackson, 1995)
[bookmark: _Toc411215117][bookmark: _Toc411240988][bookmark: _Toc8832025]2.2.1 Toxicological Effects of Colors 
Amin et al., (2010) conducted a research at Tartrazine and Carmoisine which were coordinated orally in two doses, one low and the other high estimations for 30 days took after by serum and tissue test gathering for determination of ALT, AST, ALP, urea, creatinine, hard and fast protein, egg whites, lipid profile, fasting blood glucose in serum and estimation of GSH, catalase, SOD and MDA in liver tissue in male pale skinned individual rat. This data showed a colossal augmentation in ALT, AST, ALP, urea, creatinine full scale protein and egg whites in serum of rats dosed with tartrazine and carmoisine diverged from control rats and these huge change were more clear in high doses than low, GSH, SOD and Catalase were reduced and MDA extended in tissue homogenate in rats used high tartrazine and both estimations of carmoisine. Contemplated that tartrazine and carmoisine impact unfairly and adjust biochemical markers in vital organs e.g. liver and kidney at higher estimations and also at low doses.
[bookmark: _Toc411215118][bookmark: _Toc411240989][bookmark: _Toc8832026]2.2.2 Cytotoxicity and Carcinogenic Effects 
Hashimoto, (2000) showed that in vitro treated food color mixture itself demonstrated cytotoxicity. The sustenance color mixture improved cytotoxicity of Trp-P-1 clearly. Then researched the impacts of in vivo-dosed food added substances or sustenance colors on Trp-P-1-brought on lethality. Hepatocytes were detached and refined from rats bolstered an eating regimen containing a mixture of sustenance added substances or a mixture of nourishment shades with a large portion of the measure of their separate worthy day by day consumption for 4 wk. Trp-P-1 was controlled to the hepatocytes at different fixations for 12 h. These results recommend that the day by day admission of manufactured food colors may impede hepatic capacities, for example, gluconeogenesis and ureogenesis, when dietary cancer-causing agents are presented to the liver cells.
[bookmark: _Toc8832027]2.2.3 Psychological disturbances
Dalal and Poddar, (2009) evaluated that previous studies demonstrated that rehashed ingestion of erythrosine B [Red 3] (simulated sustenance color) created behavioral hyperactivity, however nothing is referred to about its single administration impact and in addition the neurochemical (s) inclusion. The level of erythrosine-impelled restraint of both motor activity and mind provincial serotonergic movement was dosage dependent. Inside and out these outcomes recommend that a solitary higher dose of erythrosine (10-200 mg/kg, p.o.) may decrease motor activity by lessening serotonergic activity with balance of focal dopaminergic action contingent upon the brain regions.
[bookmark: _Toc8832028]2.2.3.1 Physiological Effects 
Zahab et al., (2002) administered three different synthetic chocolate colourant agents (A, B and C) to healthy adult male albino rats for 30 and 60 day periods to evaluate their effects. Ingestion of colourant C (brown HT and indigocarmine) significantly decreased rat body weight, serum cholesterol and HDL-cholesterol fraction, while, T4 hormone, liver RNA content, liver enzymes (S. GOT, S. GPT and alkaline phosphatase), total protein and globulin fractions were significantly elevated. Significant increases were observed in serum total lipids, cholesterol, triglycerides, total protein, globulin and serum transaminases in rats whose diets were supplemented with chocolate colours A and B (sunset yellow, tartrazine, carmoisine and brilliant blue in varying concentrations). Haemoglobin concentrations and red blood cell counts were significantly decreased in the rats who were administered food additives A and B. ... Congested blood vessels and areas of haemorrhage in both liver and renal sections were revealed in those rats who were given colourants B and C.
[bookmark: _Toc8832029]2.2.3.2 Immunological Changes Due to Color 
Hashem et al., (2010) was carried out a study to investigate the effect of oral administration of Amaranth [Red 2], Sunset Yellow [Yellow 6] and Curcumin [natural coloring from turmeric] for 4 weeks at doses of 47, 315 and 157.5 mg/kg b.wt. ... Results revealed that oral administration of Amaranth, Sunset Yellow and Curcumin did not affect the body weight gain or the spleen weight. On the other hand Sunset Yellow and Curcumin significantly decreased the weight of thymus gland of the rats. Total leukocyte count were not affected while Amaranth and Curcumin-treated rats revealed a significant decrease in neutrophiles and monocytes and a compensatory increase in lymphocytes. Moreover, oral administration of Sunset Yellow revealed a significant decrease in monocyte percent. Amaranth, Sunset Yellow and Curcumin significantly decreased the delayed hyper sensitivity. Total serum protein, albumin, total globulin and albumin/globulin (A/G) ratio were not affected by administration of the colouring agents. Oral administration of Amaranth increases the density of albumin band. On the other hand oral administration of Curcumin decreases the density of the albumin band. Oral administration of any of the tested colouring agents did not change the density of globulin region as compared to control group. In conclusion we found that both synthetic (Amaranth and Sunset Yellow) and natural (Curcumin) coloring agents used at doses up to 10 times the acceptable daily intake exerted a depressing effect on the cellular but not humoral immune response.
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[bookmark: _Toc8832030]CHAPTER 3                                   
[bookmark: _Toc8832031]MATERIALS AND METHODS
[bookmark: _Toc410928923][bookmark: _Toc410981753]
[bookmark: _Toc8832032]3.1. Procurement of Materials
Samples of candies of different colors (orange, green, pink, yellow, brown, purple and red) were collected from market of slum and posh areas of Sargodha city and labeled and coded categorically like branded and local. The samples were transferred to Nutrition Lab, Institute of Food Science and Nutrition in ice box and were kept at appropriate temperature for further analysis. Standards of textile and low food grade and food grade colors, chemicals and other required items were purchased from market.
[bookmark: _Toc390768009][bookmark: _Toc402175759][bookmark: _Toc8832033]3.2. Physico-Chemical Analysis
The samples of different colored candies were analyzed for the following physio-chemical characteristics including: pH, Titratable acidity, Reducing sugar, Total sugar, Non-reducing sugar and °Brix/TSS.
[bookmark: _Toc8832034]3.2.1 Sample preparation of Candies 
Candies were grounded separately with a mortar and pestle. After crushing candy, it dissolved in distilled water (5g / 50ml) by gentle warming (Alves et al, 2008).
[bookmark: _Toc390768010][bookmark: _Toc402175760][bookmark: _Toc8832035]3.2.2. pH  
pH meter of model Consort pH meter P107 was standardized by using buffer of 7.00 and pH of candies were determined in 50 mL beaker and directly recorded by pH meter as recommended method of AOAC (2000).
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[bookmark: _Toc8832037]RESULTS AND DISCUSSIONS
Mandate of present study was to determine the quality of different candy samples with special reference to colors as these colors may have unhealthy consequences. The study included sensory evaluation and determination of physico-chemical characteristics of different candy samples with respect to colors. The study also deals with the quality evaluation of color additives used in candies during processing. The study also comprised quantification of colors to check safe limit of color additives. The results pertaining to these studies are given and discussed in this chapter.
[bookmark: _Toc8832038]4.1. Sensory Evaluation of Different Samples of Candies 
Sensory Evaluation is a very important quality attribute in food industry. Sensory evaluation is carried out to evaluate the response of judges towards the end product and they rate the liking on a scale.
 Candies were evaluated by trained taste panel for various sensory attributes including color, flavor, texture, after taste and overall acceptability. The fruit drinks were analyzed on 9-point Hedonic scale by following the procedure of Meilgaard et al., (2007).
In present study, branded and local candy samples were purchased and analyzed for sensory attributes to find out suitable composition of candies showing consumer acceptability. The brief description of each attribute is given below:
[bookmark: _Toc8832039]4.1.1. Color (Scores)
	Color serves as a cue for the doneness of foods. The appearance of food is very important because the consumers purchasing decisions are largely based on the expected appearance of certain foods. Often, the sensory attribute deemed most critical in foods is color (McWilliams, 1993).

                           
[bookmark: _Toc8832040]SUMMARY
It is concluded from above discussion that all treatments containing different types of citrus paneer were found acceptable during storage period of 1,7 and to some extend on day 14.but microbial results of 21 day storage period paneer were not acceptable. There were bad taste and flavour was produced in the citrus paneer and also in control. T4 was found the best among different. Total plate count and mold count increased significantly during storage but they were found under acceptable limits. Citrus juices development paneer on laboratory scale highlighted the possibility of using juices into paneer. The citrus paneer were evaluated and proved to be of good quality and were rated as superior to the similar imported product. The storability study revealed that the laboratory scale developed citrus paneer were of good shelf life till day 7 at refrigeration temperature(10ºC) These citrus paneer could be successfully manufactured on an industrial scale for marketing due to high protein and vitamin C, attractive color and delicious taste. The use of citrus juices is attractive to consumers as a positive alternative to a paneer that were produced with no flavour It will not only change the consumption pattern of paneer but also reduce the post-harvest losses of citrus varieties. So, quality evaluation of paneer and its stability against different microbes represent that these are highly nourishing that could be used at any time which fulfills the nutritional requirements of all age groups.
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