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CHAPTER I

INTRODUCTION

1.1 Background

Ice cream is a frozen mixture of a combination of components of milk,

sweetener, stabilizer, emulsifier, and flavoring. Other ingredients, such as coloring,

may be also added. The visual appeal of color makes it an extremely important

quality parameter and is directly related to the acceptability of food products. In

addition, because ice cream should have a delicate, attractive color that readily

suggests to the consumer what the flavor is, most flavors of ice cream require the

addition of at least a small amount of color (Marshall and Arbuckle, 2000; Durge

et al., 2011). Carmoisine, ponceau 4R, and carmine are food colors which are

most often used to impart red color in ice cream (Deshpande, 2002). However,

they have some issues regarding their toxic effects, which make them being

banned in some countries, such as USA (Saddleback, 2009; Amin et al., 2010).

Consequently, there is an increase concern in research of colorants as their

substitution in ice cream.

Roselle (Hibiscus sabdariffa L.) is a tropical annual shrub of the

malvaceae family. This plant bears leaves, calyces, and seeds which are edible

and have versatile uses (Nnam and Onyeke, 2003). The anthocyanins pigments,

Dp-3-sambubioside and Cy-3-sambubioside (70.9:29.1), which are concentrated

in its calyces, are responsible for the brilliant red color of roselle calyces

(Olukemi and Olukemi, 2005; Cisse et al., 2011). In dry calyces, there is about 1.5

g total anthocyanins per 100 g dry weight (Duangmal et al., 2008). In addition to
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their colorful characteristics, the anthocyanins possess antioxidant properties

which may account for some of beneficial effects against cardiovascular and other

diseases (Olukemi and Olukemi, 2005). Because of their unique color and flavor,

the calyces are commonly used to make jellies, jams, sauces, and beverages (Tsai

et al., 2002; Mohd-Esa et al., 2010). Roselle has a long history of safe usage and

no reported toxicity (Olukemi and Olukemi, 2005).

The use of anthocyanins as colorant and antioxidant source in dairy

products, such as ice cream, has been proposed. Hence, considering its

anthocyanin content, roselle is expected to be utilized as natural colorant and

antioxidant source in ice cream. However, anthocyanins are most strongly colored

at low pH (around 3) by exhibiting their well-known purple-red color, while at

alkaline-neutral pH values, they are inherently unstable and are converted to their
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Higher level of anthocyanins in roselle imparts more redness

characteristics and higher antioxidant activity (Christian and Jackson, 2009;

Duangmal et al., 2008; Cisse et al., 2011). However, the higher concentration of

roselle calyces used also imparts more acidic and bitter aftertaste due to the

presence of various acid compounds, which are dominated by citric acid and

hibiscus acid (Mounigan and Badrie, 20073 7p<Sc`Scf-Calix and Badrie, 2004).

This taste is found to be pleasant at low levels, but it is disliked by the consumers

at extreme levels which leads to consumer rejection towards the consumption of

higher concentration of roselle calyces extract and therefore limits the

concentration of roselle calyces extract allowed to be added to the food products

as colorant (Selim et al., 2008; Henry and Badrie, 2007; Prescott et al., 2005).
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pH is one of factors affecting the color exhibition and stability of

anthocyanins. Roselle anthocyanins are almost stable for long period under acidic

conditions since acidic pH favours the appearance of the colored forms, the

flavvylium cation AH+ which is red, shown by the most intense red coloration of

roselle calyces extracts at p< j-(* #GSZW[ et al.' ,**13 7p<Sc`Scf-Calix and

Badrie, 2004). Citric acid has the ability to lower the pH which is known to affect

the color exhibition and stability of anthocyanins. Hence, its addition will increase

the color retention and significantly decrease the requirement of the natural

colorant without any change in productpa color. However, citric acid imparts acid

taste to the food products and the high level of this acid taste is not sensory

acceptable (Durge et al., 2011). Therefore, this research was carried out to

observe the effect of different concentrations of roselle calyces extract and citric

acid on the physico-chemical characteristics and consumer sensory acceptance of

ice cream, as well as to determine the optimum set of roselle calyces extract and

citric acid levels added to produce the most sensory acceptable ice cream.

1.2 Research Problem

The toxicity of carmoisine, ponceau 4R, and carmine has intensified

research efforts to discover and utilize natural compounds as natural colorants to

replace their usage to impart red color in ice cream. Roselle (Hibiscus sabdariffa

L.) calyces, which contain anthocyanins, possess a potential to be utilized as

natural colorant and antioxidant source in ice cream. However, anthocyanins are

most strongly colored at low pH (around 3) by exhibiting their well-known

purple-red color, while at alkaline-neutral pH values, they are inherently unstable
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and are converted to their corresponding carbinol bases, which are colorless. The

concentration of roselle calyces extract and citric acid which can lower the pH

will affect the degree of coloration of the products and the concentration is limited

due to the acidic and bitter aftertaste of roselle calyces extract and acid taste of

citric acid.

1.3 Objectives

1.3.1 General Objective

The general objective of this research is to develop colored functional ice

cream product with natural colorant derived from roselle (Hibiscus sabdariffa L.)

calyces with the optimum set of roselle calyces extract and citric acid levels.

1.3.2 Specific Objectives

The specific objectives of this research are:

1) To observe the effect of different concentrations of roselle calyces extract and

citric acid on the physico-chemical characteristics of ice cream.

2) To observe the effect of different concentrations of roselle calyces extract and

citric acid on consumer sensory acceptance of ice cream.

3) To determine the optimum set of roselle calyces extract and citric acid levels

added to produce the most sensory acceptable ice cream and to observe its

physico-chemical characteristics.

 


