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CHAPTER 1 
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. 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).
 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. Qualitative Analysis may take place with Quantitative Analysis, but quantitative analysis always requires the identification (qualification) of the analyte for the numerical approximations (IUPAC, 1995; Marie 2013).
I want to thanks my all friends, especially Food Science Universe (FSU) who support and guide me about thesis writing whose moral support as well as guiding hands gave me a boost to accomplish my thesis and complete this endeavour in time.     


OBJECTIVES 
· To Determine Quality Parameters Of Candies 
· To Investigate Harmful Colors In Candies
CHAPTER 2 
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:
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. 
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)
2.3. Quality of candies 
Durrani et al., (2015) studied different quality parameters of candies with respect to color, flavor, texture, mouth feel and overall acceptability. Candy was prepared with 3 different combinations of honey and carrot by using 750 g honey + 1,000 g carrot (T1), 1,000 g honey + 1,000 g carrot (T2) and 1,250 g honey + 1,000 g carrot (T3). To establish the best product, sensory evaluation was done on 9-point Hedonic scale. I want to thanks my all friends, especially Food Science Universe (FSU) who support and guide me about thesis writing whose moral support as well as guiding hands gave me a boost to accomplish my thesis and complete this endeavour in time.     

[bookmark: _Toc402175753]CHAPTER 3                                   
MATERIALS AND METHODS
[bookmark: _Toc410928923][bookmark: _Toc410981753]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]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.
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]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).
[bookmark: _Toc390768011][bookmark: _Toc402175761]3.2.3. Titratable Acidity (%)
Titratable acidity in samples was determined by method given in methods of AOAC (2000). Acidity in candies were determined on the basis of organic acid present in it. I took 10ml candy sample with pipette in a conical flask. I want to thanks my all friends, especially Food Science Universe (FSU) who support and guide me about thesis writing whose moral support as well as guiding hands gave me a boost to accomplish my thesis and complete this endeavour in time.     

CHAPTER 4                           
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.
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:
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).
Mean squares for color score of candies have been given in Table 4.1. The results showed that color score of candies vary highly significantly among different candy samples. Table 4.2 has been represented the mean values of colors of all candies regarding sample wise comparison. 
It has been clearly notified that among these seven color samples Purple scored maximum (7.70±0.46) while Red got minimum scores (6.67±0.81) by judges regarding color of these candies. Mean values of Brown, Green, Orange, Pink, Purple, Red and Yellow ranges from 7.30±0.56, 6.93±0.73, 7.24±0.60, 7.10±0.75, 7.70±0.46, 6.67±0.81 and 7.53±0.50 respectively. These mean values and graph (fig.4.1) showed that color scores were highly significantly differentiate among each other.
	Mean values for color score of type wise comparison of candies have been given in table 4.3.Branded candies have high values 7.36±0.61 as compared to local candies 6.92±0.78 which shows that the color of branded candies were more appealing to the consumer as compared to local candies.
Adubofuor et al., (2010) observed significant variation in color, flavor and mouth feel among different candies. Appearance is commonly used by consumers to infer food product quality; frequently this is the only cue available, especially at the moment of purchase (Schröder, 2003).
	Table 4.1. Mean Squares for Color of Different Candies Samples 

	SOV
	Df
	SS
	MS
	F-Value

	Candy Color   
	6
	47.44
	7.907
	19.20***

	Type
	1
	13.12
	13.121   
	31.87***

	Residuals
	492
	202.58
	0.412
	

	Total
	499
	
	
	

	
	
	
	

	NS = Non-Significant (P > 0.05)
	* = Significant (P ≤ 0.05)
	** = Highly Significant (P ≤ 0.01)
	*** = Highly Highly Significant (P ≤ 0.001)


Table. 4.2. Mean Values Indicating Colors of Different Candies Samples (Type wise Comparison)
	Samples
	Mean ± Standard Deviation

	Branded
	7.36±0.61a

	Local
	6.92±0.78b
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Fig 4.1. Color Scoring of Different Candies Samples
4.1.2. Flavor (Scores)
Flavor is very important parameter of quality of any food. If it tastes good people will like it more. Means squares pertaining to the taste of different candies samples are given in the table 4.4. Table 4.4 has been showed that the values of taste during different candies vary highly significantly. 
Table 4.5 represented the mean values of candies samples for taste. It has been notified that Purple got highest score (7.37±0.49) while Green got lowest score (6.70±0.95) for taste. Mean values of  Brown, Green, Orange, Pink, Purple, Red and Yellow  regarding taste  ranges from 7.35±0.58, 6.70±0.95, 6.77±0.78, 6.92±0.72, 7.37±0.49, 7.14±0.35 and 6.90±0.83 and, respectively. Graphical representation (fig.4.2) also showed that taste value was highly significantly differ from each other it may be due to added flavor and sweeteners in candies.

	Samples
	Mean ± SD

	Brown
	7.35±0.58a


	Green
	6.70±0.95c

	Orange
	6.77±0.78c


	Pink
	6.92±0.72bc

	Purple
	7.37±0.49a

	Red
	7.14±0.35ab


	Yellow
	6.90±0.83bc



Mean values for flavor score of type wise comparison of candies have been given in table 4.6. Branded candies have highly significant values 7.30±0.58 as compared to local candies 6.49±0.78 which shows that branded candies were tastier and liked by consumers as compared to local candies due to usage of good quality flavors and sweeteners.
Adubofuor et al., (2010) observed non-significant results regarding taste, after taste and overall acceptability of candies. Fasoyiro et al., (2005) also observed significant variation in taste scoring among different fruit flavored candies.    
	Table 4.4. Mean Squares for Flavor of Different Candies Samples 

	SoV
	Df
	SS
	MS
	F-Value

	Candy Color   
	6
	24.69    
	4.11   
	9.734***

	Type
	1
	79.92   
	79.92
	189.086***

	Residuals
	492
	207.95    
	0.42                     
	

	Total
	499
	
	
	

	
	
	
	

	NS = Non-Significant (P > 0.05)
	* = Significant (P ≤ 0.05)
	** = Highly Significant (P ≤ 0.01)
	*** = Highly Highly Significant (P ≤ 0.001)



 Table. 4.5. Mean Values Indicating Flavor of Different Candies Samples

	Samples
	Mean ± SD

	Brown
	7.35±0.58a


	Green
	6.70±0.95c

	Orange
	6.77±0.78c


	Pink
	6.92±0.72bc

	Purple
	7.37±0.49a

	Red
	7.14±0.35ab


	Yellow
	6.90±0.83bc
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Fig 4.2. Flavor Scoring of Different Candies Samples
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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 flavor 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 was 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 paneers 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 flavor 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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