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Introduction 
 

In today’s market, innumerable new products 

appear. Among these, a beverage is the easiest 

new fruit products introduction. Fruit 

beverages are able to provide more kinds of 

nutrient flavour and other physiological 

benefits with a greater margin of safety in a 
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This research paper concentrated on the “Conjoint Analysis for Selecting 

the Ingredients Levels of Fortified Beverage”. Conjoint analysis is a 

multivariate technique used specifically to understand how consumers 

develop preferences for products or services and to formulate predictions 

about ingredients levels towards product concepts and it is also called as 

trade-off analysis. The fortified beverage was prepared with various levels 

of ingredients such as Carrot (5%, 10% and 15%), Moringa (5%,10% and 

15%), Mushroom (3%,6% and 9%), Dates (1%,2% and 3%) and Seaweed 

(1%,2% and 3%). Since, this large number of combinations led to non-

responsible of consumers and improper results may be obtained. Hence, the 

conjoint analysis for selecting the best ingredient levels of ideal fortified 

beverage is based on the utility estimation and relative importance of 

attributes and was found that it should have the following attributes 

combination: Carrot – 15 per cent, Mushroom – 6 Per cent, Moringa – 5 per 

cent, Dates – 2 per cent and Sea Weed – 1 per cent. 
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drink with lower cost. Thus as an initial 

attempt, beverages were chosen in the study. 

Synthetic drinks which are more popular 

commercially are not so healthy or nutritive 

compared to natural ones. Hence, if natural 

drinks could substitute to synthetic drinks, it 

would offer numerous health benefits to 

consumers as well as farmers. However, the 

cost economics for natural drinks could not 

feasible as that to synthetic drinks. 

 

Due to the increase in demands for natural and 

organic products, fruit juice and other fruit-

based beverages has great scope in these 

recent days. India is second largest producer 

of fruits and vegetables in the world after 

china, India produced 99.07 million metric 

tonnes of fruits and 191.77 million metric 

tonnes of vegetables. On the other hand, many 

fruits are harvested cannot be fully utilized or 

processed due to lack of processing techniques 

and technical know-how. Being highly 

perishable fruit nature and its short life, it 

deteriorates at a very faster rate if proper post-

harvest handling practices and processing 

techniques are not adopted. Moreover, People 

in the developing countries like India, they 

could not afford to diversify their diet with 

adequate amounts of fruits, vegetables and 

animal sources of food containing 

micronutrients hence deficiencies are 

inevitable also micronutrient deficiencies are 

unnoticed within the community. For these 

reasons, fortification is a powerful and cost 

effective approach to curbs the micronutrient 

deficiencies. Since India is the largest 

producer of milk and milk is a staple food for 

some Indians, it can be fortified with essential 

nutrients are considered to be reliable source 

for the hidden hunger. Hence development of 

fortified milk beverage using fruits and 

vegetables is not only to treat or prevent the 

specific nutritional deficiencies but also to 

promote a general state of well-being in the 

different population. Conjoint analysis is a 

multivariate technique used specifically to 

understand how consumers develop 

preferences for products or services and to 

formulate predictions about ingredients levels 

towards product concepts and it is also called 

as trade-off analysis. This method is based on 

the multi-attribute product concepts, i.e. on the 

premise that consumers evaluate the value or 

utility of a product by combining the separate 

amounts of utility provided by each 

ingredients level. The power of the method is 

to provide an explanatory model of 

consumers’ preferences, which can then be 

used to define the product concepts 

constituting the optimum combination of the 

attribute levels. 

 

The most important decision in conjoint 

analysis is selecting the attributes to 

characterise the fortified beverage. When a 

large number of combinations(3 X3 X 3 X 3 X 

3 = 243) are presented to sensory panel, the 

non-response rate (due to fatigue, boredom) 

becomes very high. Fortunately, the number of 

cards can be reduced by generating an 

Orthogonal Array Method using SPSS 

statistical software. Hence the number of cards 

created is 16 as shown in Table 3.1. This card 

is the combination of ingredient levels of 

beverage. Now, the created card list was given 

to sensory panel for ranking each card from 1 

to16 (1 – highly preferred to 16 – least 

preferred). With this preference data, conjoint 

analysis was run. 

 

Materials and Methods 

 

In this section, materials and methods used in 

the preparation of Fortified Beverage, 

Optimization of Ingredients Levels through 

Conjoint Analysis are discussed. 

 

Material used for the development of 

Fortified Beverage 

 

Skim milk, Carrots, Moringa Leaves, 

Mushrooms, Dates and Sugar were the main 
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ingredients in the developed Fortified 

Beverage. No Chemicals or Synthetic 

Preservatives were used in the study. The 

glasswares and instruments utilized were 

completely sterilized before and after the 

processes. The analysis of Physico-chemical 

properties, Nutritional parameters, Microbial 

quality, Sensory attributes and Storage study 

of the developed Fortified Beverage followed 

were Standard methods. Figure.2. shows the 

flowchart for the product preparation. The 

following plates show the raw materials 

utilized for the development of fortified 

beverage and standardization of the resultant 

product based on statistical techniques 

scientifically. 

 

Results and Discussion 
 

The results of conjoint analysis show the part-

worth utility values and standard error for 

attribute levels. Utility refers to a number that 

represents the value that consumers place on 

an attribute (the relative worth of the attribute) 

i.e. higher utility values indicate greater 

preference. Utilities can be added together to 

arrive the total utility of any combination. The 

range of the utility values for each attribute 

provides a measure of how important the 

attribute was to the overall preference. 

Attributes with greater utility ranges play a 

more significant role than those with smaller 

ranges. Finally, the measure of the relative 

importance of each attribute known as an 

importance score or value is calculated. 

 

Relative importance 

=  

 

The values thus represent percentages and 

have the property that they sum to 100. Thus, 

the conjoint analysis identified the attribute 

combinations that confer the highest utility to 

the consumers. 

 

The result of conjoint analysis for ingredient 

levels of fortified beverage is presented in 

Table 3.2. Pearson’s R and Kendall’s tau 

values are 0.713 and 0.625 respectively 

indicating a better fit to the data.  

 

Table.1 Card list for Fortified Beverage 

 

CARD ID CARROT MUS MOR DATES SW 

1 15 3 10 3 1 

2 5 6 15 1 1 

3 5 3 5 2 1 

4 5 6 5 3 3 

5 5 9 10 1 1 

6 5 3 5 1 1 

7 10 3 15 3 1 

8 5 3 10 2 3 

9 15 9 15 1 3 

10 15 6 5 2 1 

11 10 9 5 2 1 

12 15 3 5 1 2 

13 10 6 10 1 2 

14 10 3 5 1 3 

15 5 3 15 2 2 

16 5 9 5 3 2 
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Fig.1 The following are the raw materials utilized for development of Fortified Beverage in their 

suitable form 
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Fig.2 Preparation of Fortified Beverage 

 
Table.2 Conjoint analysis for quality attributes of Fortified Beverage 

 

Attributes Levels Utility Estimate Relative Importance (%) 

Carrot 5 -.656 34.06 

10 -.742 

15 1.398 

Mushroom 3 -.696 21.28 

6 1.473 

9 -.777 

Moringa 5 .757 10.93 

10 -.725 

15 -.032 

Dates 1 -1.153 23.45 

2 1.622 

3 -.469 

Sea Weed 1 .705 10.18 

2 -.130 

3 -.575 

(Constant) 13.304  

Pearson's R value = 0.713**; Kendall’s tau value = 0.625** 

n = 15 
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The conjoint analysis for selecting the best 

ingredient levels of ideal fortified beverage 

found that it should have the following 

attributes combination: Carrot – 15 per cent, 

Mushroom – 6 Per cent, Moringa – 5 per cent, 

Dates – 2 per cent and Sea Weed – 1 per cent. 
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