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1.0 INTRODUCTION

Milk is composed of different amounts of water, fat, lactose, proteins and minerals depending on the species of
mammal and further varies with the days of lactation, environmental conditions, genetics, physiological and
nutrition conditions (Dunshea et al., 2019). Milk is the main source of saturated fat in human nutrition and it is a
good source of macro minerals Ca, Mg, P and K as well as Micro minerals such as I, Se and Zn (Tabaran et al.,
2015). Dietary fibre is one of the nutrition least consumed by urban population, which is also lacked in dairy
products (Alfieri et al., 1995). Global dairy milk consumption data clearly shows a trend of less consumption of
liquid milk over the decades due to various reasons, one such cause is lactose intolerance. Part of the adult
population lacks the ability of digestion of dairy sugar, which results less consumption of dairy milk among adult
population, yet it is possible for them to consume cultured dairy products due to the conversion of lactose into

lactic acid during the fermentation process happened in cultured dairy product production (Dekker et al., 2019).

Cultured dairy products had been made for centuries with the use of milk drawn from cows, buffalos,
sheep, goat or horses with the addition of inoculums containing lactic acid bacteria. Bacterial inoculums convert
the dairy sugar, lactose, to lactic acid which results properties in the products having higher shelf life, organoleptic
properties and nutritional properties (De Santis, 2019). Cultured dairy products play a main role in diet in modern
diets and variety of novel value added products are produced to cater the needs of consumers. Yogurt leads the
cultured dairy products in most of the countries and it is one of the highly value added products among the cultured

dairy products (Aryana and Olson, 2017).
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There are many different yogurt types such as set, stirred, frozen, drinking, strained (Greek), further they are
diversified with many modifications by adding different flavours, different types of fruit, blending with other deserts
(Bylund, 2003). Attempts were taken in this study to develop yogurt blended with vegetable nutrition, carrot, by

incorporating the vegetable nutrition, yet maintaining the organoleptic properties of yogurt.
2.0 METHODOLOGY

Carrot yogurt was prepared using dairy milk, carrot pulp, sugar, skim milk, gelatin as ingredients, freeze dried bacterial
starter culture as inoculums and potassium sorbate as preservative. Firstly, prepared carrot pulp was added with skimmed
milk power and bacterial culture to develop a mother culture. Thereafter, boiled milk was added with sugar and gelatin and
mixed to dissolve. When the temperature of milk mixture dropped to 45°C, it was added with mother culture to prepare the
yogurt mixture. The organoleptic features with different levels of ingredients were measured using sensory evaluations.
Best recipe of the carrot yogurt was tested for shelf life with the addition of potassium sorbate as preservative. During the

study all the yogurt samples kept under the refrigerated conditions (4°C).
2.1.1 Carrot Pulp Preparation

Well cleaned carrot was taken after removing the vegetative parts and, steam cooked using a pressure cooker. When the
carrot was cooked thoroughly, skin of the carrot and centre core of carrot were removed. Then the carrot flesh was pulped

to have a smooth texture using a blender.
2.1.2 Mother Culture Preparation

Skimmed milk powder (75 g) and three levels of carrot pulp (200 g, 300 g and 400 g) were mixed thoroughly to have
different ratios. Mixtures were added and mixed with commercially available pure freeze dried lactic acid bacteria starter

culture (0.34 g) and left for mother culture preparation at 45°C for 1 hour and 30 minutes.
2.1.3 Yogurt Mixture Preparation

Cow’s milk (1 L) was boiled for 40 minutes at 85°C and added with well mixed sugar (three levels 100g/L, 150g/L and
200g/L) and gelatin (three levels 4 g/L, 6 g/L and 8 g/L) mixture. When the temperature dropped to 45°C, previously
prepared mother culture was added and mixed well. Then mixture was added to yogurt cups having 85 g of total mixture
and incubated for 2 hours at 45°C.

2.2 Sensory Evaluation

Sensory tests were carried out to find out the optimum organoleptic characteristics such as sweetness, flavour and colour
and texture. Further, separate sensory test was carried out to find out the consumer preference for novel carrot yogurt and
regular yogurt (control). Each sensory test was conducted using 30 untrained panellists in Makandura premises, Wayamba
University of Sri Lanka. Ranking test was used to evaluate the responses of the panellists.

2.3 Shelf Life Evaluation
In determining the shelf life of the carrot yogurt, chemical parameter analysis and microbial analysis were done.
2.3.1 Chemical Analysis

Moisture content determination, pH value of yogurt and titrable acidity of yogurt were done by oven drying method, by
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using pH meter method and, acid base titration method respectively.

2.3.2 Microbial Analysis

Yeast and mould count was done using pour plate method using potato dextrose agar as the medium.
2.4 Statistical Analysis

Data was statistically analysed using R studio software.

3.0 RESULTS

The recipe containing 300 g/L carrot pulp was considered as the most preferred by the panellists. Composition of the most

preferred carrot yogurt recipe is given in Table 1.

Table 1: Composition of Carrot Yogurt

Ingredient Amount
Milk 1(L)
Skim milk powder | 75 (Q)
Carrot pulp 300 (g)
Sugar 150 (g)
Gelatin 8(q)

The above recipe resulted 14 carrot yogurt servings having 85 g per serving. Nutrition analysis of carrot yogurt was done
using the Food Processor SQL software and it revealed that one serving provides about 110 kcal per serving. Further, one
serving of carrot yogurt supplies 40% vitamin A and 15% calcium daily requirement values. Detailed nutrition composition

of carrot yogurt is given in Table 2.

Table 2: Detailed Nutrition of Carrot Yogurt per Serving (85 g)

Basic Components Value' per Vitamins Value. per Minerals Value_ per
Serving Serving Serving
Gram Weight (g) 85 Vitamin A - 1U (1U) 1940.68 | Calcium (mg) 162.03
Calories (kcal) 111 Vitamin A - RAE (RAE) 124.11 Chromium (mcg) 0.05
Cal. from Fat (kcal) 21.2 Carotenoid RE (RE) 183.92 Copper (mg) 0.03
Cal. from SatFat (kcal) 12.02 Retinol RE (RE) 32.14 Fluoride (mg) 0.01
Protein (g) 4.96 Beta-Carotene (mcg) 897.71 Iron (mg) 0.1
Carbohydrates (g) 17.9 Vitamin B1 (mg) 0.07 Magnesium (mg) 17.02
Dietary Fibre (g) 0.32 Vitamin B2 (mg) 0.25 Manganese (mg) 0.02
Soluble Fibre (g) 0 Vitamin B3 (mg) 0.19 Phosphorus (mg) 122.9
Total Sugars () 17.18 Vit. B3 - Niacin Equ (mg) 0.65 Potassium (mg) 215.66
Monosaccharides () 0.08 Vitamin B6 (mg) 0.07 Selenium (mcg) 3.01
Disaccharides (g) 17.1 Vitamin B12 (mcg) 0.56 Sodium (mg) 70.3
Other Carbs (g) 0.4 Biotin (mcg) 0.54 Zinc (mg) 0.52
Fat (g) 2.36 Vitamin C (mg) 1.39 Poly Fats
Saturated Fat (g) 1.34 Vitamin D - U (1U) 1.43 Omega 3 FA (9) 0.05
Mono Fat (g) 0.58 Vit. E - Alpha-Toco (mg) 0.16 Omega 6 FA (9) 0.1
Poly Fat (g) 0.15 Folate (mcg) 7.92 Other Nutrients
Trans Fatty Acid (g) 0 Folate, DFE (mcg) 7.92 Alcohol (g) 0
Cholesterol (mg) 7.14 Vitamin K (mcg) 1.68 Caffeine (mg) 0
Water (g) 72.86 Pantothenic Acid (mg) 0.46 Choline (mg) 11.38
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3.1 Organoleptic Properties

Colour and flavour of the yogurt was resulted by added carrot pulp and out of the 30 non-trained panellists, 18 and 16
panellists preferred the colour and flavour of carrot yogurt added with 30% pulp over the other pulp ratios. Sweetness of
carrot yogurt added with 150g/L was preferred by 16 out of the 30 non-trained panellists. Texture of carrot yogurt was
mainly resulted by added gelatin and 22 out of the 30 non-trained panellists preferred the texture of carrot yogurt made out
of gelatin added with 8 g/L ratio.

3.2 Moisture Content of Carrot Yogurt Recipes

Moisture contents of all carrot yogurt samples added with different potassium sorbate levels (0.0%, 0.05%, 0.075%, 0.1%)

did not vary significantly (P>0.05).
3.3 Variation of pH Value of Carrot Yogurt

Carrot yogurt added with different levels of potassium sorbate as preservative were tested for the variation of pH value for
32 days and lowest pH value drop was observed in carrot yogurt added with 0.1% and highest pH drop was observed in
control (0.0 % potassium sorbate) sample. Control sample had significantly lower (P<0.05) overall pH drop compared to
all samples added with potassium sorbate and also significantly lower overall pH drop was observed in samples treated
with 0.1% potassium sorbate compared to 0.05% treated samples. Variation of the pH value of carrot yogurt over time is
given in Figure 1.
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Figure 1: Variation of pH value of Carrot Yogurt Samples Added with Different Levels of Potassium Sorbate

3.4 Variation of Titrable Acidity of Carrot Yogurt

Titrable acidity of yogurt was tested and represented as lactic acid in this study. Highest titrable acidities (P<0.05) were
observed in the control samples compared to samples treated with potassium sorbate. Similar titrable acidity levels were
observed in carrot yogurt samples treated with potassium sorbate. Variation of the titrable acidity of carrot yogurt over time

is given in Figure 2.
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Figure 2: Variation of Acidity value of Carrot Yogurt Samples Added with Different Levels of Potassium Sorbate
3.5 Variation of Yeast and Mould Counts of Carrot Yogurt

Control samples had significantly higher (P<0.05) overall yeast and mouldvalues compared to 0.075% and 0.1% potassium
sorbate treated samples, yet no overall yeast and mould count differences (P>0.05) were observed among the potassium

sorbate treated samples. Variation of the yeast and mould counts of carrot yogurt over time is given in Figure 3.
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Figure 3: Variation of Yeast of Mould Count of Carrot Yogurt Samples added with
Different Levels of Potassium Sorbate
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4.0 DISCUSSION

Yogurt is a good source of nutrition and yet lacks dietary fibre. Carrot yogurt was developed aiming the combination of
dairy nutrition with vegetable nutrition. In comparing the carrot yogurt with regular yogurt, carrot yogurt serving supplies
very high amount of vitamin A requirement (40% of daily value) compared to regular (USDA, 2019). Further, it provides
0.32 g of dietary fibre as it contains carrot. Modern day kids consumes less vegetables, therefore, carrot yogurt can be
utilized to supply vegetable nutrition as kids prefer to consume deserts such as yogurt. High value of vitamin A precursor
(beta carotene) available in carrot yogurt acts as an anti-oxidant (Green and Fascetti, 2016), provides nutrition essential for
vision, slows down cognitive slow decline (Carter, 2011) and, helps to develop a lighter skin tone at high level of

consumption.

Yogurt added with no preservatives generally has a 2 week shelf life at refrigerated conditions (4°C) and it has a 4
week shelf life with the use of preservatives. Yogurt is a fermented product made by lactic acid bacteria; therefore, it is
preserved from other bacteria by the naturally produced lactic acid. Since the yogurt is an acidic food, it is hormally
spoiled by yeast and mould (Buehler et al., 2018). Further, excessive microbial action in yogurt results higher acidity in
yogurt and yogurt is not suitable for consumption when the total acidity exceeds 1%. Potassium sorbate is most commonly
used preservative in yogurt preservation and generally allowed level in yogurt is 0.1% (Codex Alimentarius, 2003). With
compared to acidity level and yeast and mould counts of carrot yogurt, it can be preserved for 4 weeks under the
refrigerated condition by adding 0.1% potassium sorbate as the preservative.

5.0 CONCLUSIONS

Carrot yogurt can be made by adding 30% of carrot pulp without changing the organoleptic characteristics. In getting
preferred textural characteristics of carrot yogurt, required gelatin level is 8 g/L. Carrot yogurt can have a 4 weeks shelf life

without changing the organoleptic, chemical and microbial properties by adding 0.1% potassium sorbate as preservative.
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