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Abstract
Any food item's most distinguishing characteristic is its colour, which increases its attractiveness and acceptance. A significant amount of colour is lost during processing. In order to make any food product appealing to customers, artificial or natural colours are added. Many different types of dyes are available on the market to colour food products, however due to consumer awareness that synthetic colours can seriously harm their health, natural colourants are gradually gaining popularity and relevance. The bulk of natural colourants are derived from plant sources, such as carotenoids, lutein, anthocyanidins, chlorophyll, and betalain, which are harvested from a variety of horticulture plants. Natural colourants are made from renewable resources. In addition to serving as food colouring, natural colourants also function as antimicrobials and antioxidants, preventing a number of human illnesses and disorders.
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Introduction
Colour is the most crucial feature for evaluating the quality of food, followed by flavour and texture. The visual palette and first impact provided by colours "sets the table" for future sensory experiences. The primary aspect of food is what makes it appealing to customers. Natural colouring agents are those that are derived from natural sources. These colourants are mostly created from pigments like anthocyanidin, carotenoids, etc., but there are natural colourants like structural colour and light- emitting luciferin that are not pigments in any condition (Chattopadhyay et al., 2008). Food is coloured for a variety of reasons, including to replace colour that is lost during processing, to enhance colour that is already present, to reduce batch-to-batch variations, to colour food that would otherwise be uncolored, and to add nutrients (Mortensen, 2006). Natural colour chemistry can't help but enchant and enthral, and it has evolved into the most crucial component of any  good (Clydesdale, 1993). As a result of perceived customer desire as well as legislative action, which has continued the delisting of permitted artificial dyes, the availability and use  of natural colourants have significantly expanded over the past few years. Natural colourants are currently preferred by consumers primarily because they are safe and of high quality. Additionally, since they can cause allergic and intolerant reactions, synthetic colourants tend to give an unpleasant taste and are bad for people (Chaitanya Lakshmi G, 2014). As a result, the creation of food colourants derived from natural sources has garnered interest on a global scale. Both food makers and consumers can greatly benefit from the use of food colourants as additives in the food business to assess the acceptance of processed foods.
The use & demand of natural colours in the market have risen for the reasons listed below:
· The benefits of natural food colouring for health
· It is becoming a top concern for consumers.
· Many new or improved food formulations aim towards low-fat content, substituting thickeners or other food additives for fats.
· A rise in organic food preferences among consumers
· A wide range of culinary flavour and colours.
· Use of colours for health reasons is widespread.
NATURAL COLORANTS
Sources of natural colorants
From the earliest procaryotic creatures, such as cyanobacteria, through the kingdoms of fungi, plants, and animals, pigments are abundant in nature. The Magnoliophyta subphylum of the plant kingdom, which includes flowering plants, produces the majority of natural food dyes. Today, natural food colouring comes from sources including cyanobacteria (Arthrospira spp. ),  scale insects (cochineal and lac), fungus (Blakeslea trispora & Monascus spp.), and scale  fungi (Blakeslea trispora and lac).
Extraction of pigments
Addition of a food with a strong colour, such as elderberry or black currant, to a food product, such as raspberry jam, is one method of food colouring. When cooking at home, this method is employed since some spices, such turmeric and paprika, may also provide colour. However, this strategy has a number of drawbacks for industrial food production:
Insoluble matter (such as peel and seeds) may not be an issue in some applications (jam), but is unacceptable in others (e.g., beverages) due to its low concentration, which means that a significant amount would need to be added to produce the desired shade. In order to get around the issues of low concentration, flavour, and insoluble material, pigments are removed. Lipid-soluble pigments like chlorophyll and carotenoids are frequently extracted using organic solvents, which are then eliminated. This process results in an oleoresin that is rich in pigments but also contains other materials including triglycerides, sterols, wax, and other lipid-soluble chemicals. Carminic acid and anthocyanins are two examples of water-soluble pigments that are often extracted using water or lower alcohols.
Carotenoids
One of the most significant categories of natural pigments is this one. All higher plants and certain animals have these lipid-soluble, yellow-orange-red pigments (Britton et al., 2004). Because carotenoids cannot be produced by animals, their presence must come from dietary sources. According to Zeb and Mehmood (2004), carotenes and xanthophylls such as violaxanthin, neoxanthin, zeaxanthin, and canthxanthin are the two most significant types of carotenoids. Carotenes include alpha-, beta-, betacryptoxanthin, lutein, and lycopene.
The oil-soluble, orange-yellow ß-carotene can be converted into a water-dispersible emulsion. A good source of ß-carotene is the carrot (Daucus carota). However, algae are currently the primary source of ß-carotene for industrial usage. According to Rymbai et al. (2011), oil palm, orange, apricot, mango, peach, and pepper greatly increased the amounts of ß-cryptoxanthin and ß-carotene in meals. Carotenes are utilised as colourants as well as provitamin A agents for nutrition, such as in margarine, where they also add colour, or as dietary supplements (Mortensen, 2006).
Being a precursor in the formation of carotene, lycopene is often present in plants containing carotene at extremely low (and perhaps undetectable) concentrations. Lycopene is a costly pigment that is very susceptible to oxidative deterioration (Mortensen, 2006), but it is also relatively stable throughout a broad range of temperature and pH, making it a frequent food colouring. It is offered as a liquid or a powder that dissolves in cold water. Tomatoes, watermelon, guava, and pink grapefruit are the lycopene foods that are most often consumed. Tomatoes (Lycopersicon esculentum; lycopersicon is Greek for "wolf peach") are the sole permitted source. Lycopene is orange in solution rather than the vivid crimson it is in the tomato (as anyone cooking  with tomatoes in oil would have observed) (Rymbai et al., 2011).
Another widely popular carotenoid is lutein. The term comes from the Latin word meaning yellow (see above discussion of xanthophyll). The most plentiful natural source of commercial lutein is unquestionably the marigold (Tagetes erecta) flower (Jothi, 2008). Although lutein is an oil-soluble substance, it is also offered in specifically designed water-dispersible forms, and as a result, is used in a variety of foods and beverages. It is crucial for the poultry sector as well since it may improve the colour of the egg yolk as well as the depth and shade of the skin. It is resilient to heat and acid, like other carotenoids, although oxidation can damage it. This issue can be solved by adding antioxidants such tocopherols and vitamin C.
Annatto
Some civilizations have known for a long time that annatto bush seeds may add flavour and colour to food. The two pigments found in annatto seeds are bixin, which is soluble in oil, and norbixin, which is soluble in water. As cartenoids, both pigments may be negatively impacted by light and oxygen. Ascorbic acid can be used to safeguard delicate items under severe situations (Hawkinswatts). Tocotrienols, antioxidants with properties resembling those of vitamin E, are abundant in annatto. Since tocotrienols from annatto are expected to prevent cancer because of their antiangiogenic activity, they are the focus of current nutritional & medical study (Sharma, 2013).
In contrast to how hard water or low pH circumstances can cause pigment precipitation unless carefully designed products are employed, norbixin is sensitive to sulphur dioxide at levels above 100 ppm. These pigments provide an orange colour and are heat stable. In order to obtain accurate yellow/orange hues, they are usually supplied as mixes with other pigments, particularly curcumin. Norbixin has historically been primarily used to colour cheese, but it is now utilised in a considerably wider range of goods, such as ice cream, flour confections, breadcrumbs, and dairy products. It is a colourant with a broad range of applications and is available in both liquid and powder versions.
Margarine, low-fat spreads, biscuit cream fillings, snack snacks, and other fat-based products all include bixin (Hawkinswatts).
Paprika
A solvent extraction method is used to extract it from sweet red peppers and create an oleoresin. The spice paprika is widely used in cooking and is well known for its flavour. Capsanthin and capsorubin, two carotenoid pigments, make up the majority of the extract. Depending on the concentration utilised, both oil-soluble pigments provide a deep orange or red colour (Mortensen, 2006). Paprika extracts are always utilised for colour reasons and always provide a spicy taste component. They are often better suited for savoury or softly coloured items. Although they are susceptible to oxidation, these pigments are heat stable and unaffected by pH changes. Its product line includes both water- and oil-dispersible items.
Saffron
Crocin, the pigment used to colour saffron, is obtained from the dried stigmas and styles of the Crocus sativa plant. It is water soluble and regarded as the priciest spice and colourant. The valuable component is the light purple blossom with a crimson stigma that resembles a thread. The hue is described as a strong yellow (Raina et al., 1996). Saffron's usage as a colourant is restricted to specific applications due to its flavour and expensive cost (Rymbai et al., 2011).
Chlorophyll
Chlorophylls, a class of naturally occurring fat-soluble pigments, are produced via solvent extraction of grass, lucerne, and nettle. Phaeophytins and magnesium chlorophylls, which are extremely light-
sensitive, are the main colouring agents. The pigments chlorophyll a (blue-green) and chlorophyll b (yellow-green), which coexist in a ratio of around 3:1, are responsible for the colour green (Hendry, 1992). In the presence of alkali, chlorophyll is transformed into chlorophyllins, making it water soluble. Chlorophyll has a limited utility as a colourant due to the lability of the coordinated magnesium and the resulting colour shift (Jam, Jelly, Candy, Ice Cream, and a number of other goods employ it; Mortensen, 2006).
Curcumin
The primary pigment in turmeric is curcumin. Curry powder's golden colour comes from turmeric. It is made up of Curcuma longa's dried, powdered rhizomes. Three pigments are found in turmeric; the two others are derived from the main pigment, curcumin. In a solution, curcumin produces a vivid, intense yellow hue. It is an oil-soluble pigment that is offered in practical, water- dispersible forms and utilised in a variety of meals. It is offered as a standalone pigment or in conjunction with other pigments, allowing for a wider variety of colours to be created. mostly found in dairy goods, drinks, cereal, pickles, sausages, sweets, ice cream, baked goods, and savoury goods. Due to its natural antibacterial properties, it is also utilised in skin and hair care cosmetics in addition to colouring. According to Delgado-Vargas et al. (2000), it is also utilised in Ayurvedic medicine as an analgesic, anti-inflammatory, anti-tumor, anti-allergic, antioxidant, and antiseptic in the treatment of anaemia, diabetes, indigestion, gallstones, food poisoning, and poor blood circulation.
Anthocyanins
Anthocyanins, also known as anthocyans, are water-soluble vacuolar pigments that, depending on the pH, can look red, purple, or blue. The word anthocyan comes from the Greek words "anthos" (flower) and "kyanos" (blue). They are odourless, practically flavourless, and contribute to taste as a somewhat astringent feeling. They are members of a parent family of molecules known as flavonoids that are produced via the phenylpropanoid pathway. The colour of many edible fruits and berries are mostly caused by these crimson pigments. The colouring of soft drinks, jams, most varieties of sugar confectionery, and other acidic items like fruit toppings and sauces is especially advised for anthocyanins. Some vegetables and flowers also benefit from their influence on colour (Anderson and Francis, 2004).
Betacyanins (betalains)
These are made from red beetroot extract (Beta vulgaris), which is mostly used as a culinary colour. The majority (95%) of the pigments in the extract are betanin, which also has a pleasant taste. According to its concentration, the betanin molecule found in beetroot root extract produces red, yellow, and bluish-red colour pigments that are stable at higher pH ranges than red cabbage extract (Im et al., 1990). It has a broad range of applications in various food items, including drinks, candies, dairy products, and beef products (Counsell et al., 1979).
Caramel
The food colouring component that is used the most in the world (by weight) is caramel colour, sometimes referred to as burned sugar. The controlled heating of carbohydrates (such as sugars, malt syrup, molasses, and/or starch hydrolysates) in the presence of food-grade acids, alkalis, and/or salts produces the caramel colour. This process is known as caramelisation. From a golden brown to a deep brown, caramels are available in a variety of hues.
Conclusion
Natural colours have a wide range of medical benefits in addition to their use as dyes. Thankfully, people are becoming more conscious of natural colours and plants that produce dyes nowadays. Natural colours are employed in everyday food goods as well as in the pharmaceutical business since they are non-toxic, have fewer side effects, and have more therapeutic potential. Although there are many plant resources in the globe, they have not yet been fully used. To evaluate the true potential and availability of naturally occurring dye-producing resources, which are in high demand for the commercial production of medicinal formulations of natural pharmaceuticals, more thorough studies and scientific investigations are required.
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