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Fig 1 Product life cycle, adapted from Kotler and
Armstrong [5].
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1. New product development
2. Product life cycle
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Table 1 Summary of product life cycle properties, objectives and strategies (adapted from Kotler et
al., [8]
Introduction Growth Maturity Decline
Properties
Sales Low sales Rapidly rising sales Peak sales Declining sales
Costs High cost per customer Average cost per Low cost per customer Low cost per customer
customer
Profits Negative Rising profits High profit Declining profits
Customers Innovators Early adopters Middle majority Laggards
Competitors Few Growing number Stable number.begmmng to Declining number
decline
Marketing Create product Maximize market share Maximize profit while Reduce expenditure and
objectives awareness and trial defending market share milk the brand
Strategies
Offer product
Product Offer a basic product extensions, service, Diversity brand and models Phase out weak items
warranty
Price Use cost-plus Price to penetrate Price to mat(;h or beat Cut price
market competitors
Distribution Build selective Build intensive Build more intensive Phase out unprofitable
1stributio distribution distribution distribution outlets
Build product awareness Build awareness and . Reduce to level needed
- . . Stress brand differences and )
Advertising among early adopters interest in the mass to retain hard-core

and dealers

Use heavy sales

Sales promotion promotion to entice trial

market
Reduce to take
advantage of heavy
consumer demand

benefits

Increase to encourage brand
switching

loyals

Reduce to minimal
level
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3. Idea screening
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5. Laboratory tests

6. Central Location Tests

7. Home-Use-Test

8. Process scale-up

9. Technology Readiness Level (TRL)
10. Market Readiness Level (MRL)

Process scde-upand
commrerdidization
Market Testing
Developent and
optimization
Ideagenerationand

sareening

Fig 2 New food product development process,
summarized from Fuller [9]
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4. Formula optimization
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12. 9-point hedonic test
13. Quantitative Descriptive Analysis
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11. Formula optimization
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Table 2 Design of experiment for optimizing of ice creams fortified with omega-3 fish and related

responses
Run Component Response  Response Response
1: fish oil (%) 1: Odor 2: Flavor 6: Overall
1 X1 20.5 45.6 60.8
2 X2 21.6 65.4 85.6
3 X3 65.1 26.9 67.7
4 X4 42.3 46.6 78.5
5 X5 19.9 56.4 76.5
6 X6 78.9 78.8 98.1
7 X7 69.7 64.3 75.5
8 X8 87.1 77.4 79.7
9 X9 76.5 43.5 57.5
10 X10 60.4 80.3 67.3

Table 3 Sensory vocabulary for ice cream fortified with omega-3 fish oil adapted from Shaviklo et al.,

[27].
Sensory attribute  Scale (0-100) Definition
Odor
Additives None | Much Odor of additives used in ice cream formulation
Fish None | Much Fish odor
Rancid None | Much Rancidity odor
Off odor None | Much Unusual odor
Appearance
Color Little | Much Golden yellow color
Flavor
Additives None | Much Flavor of additives used in ice cream formulation
Rancid None | Much Rancidity flavor
Fish None | Much Cooked fish flavor
Off flavor None | Much Unusual flavor
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Table 4 Predicted values (suggested by the software) and actual values obtained from the panelists for
sensory responses of ice cream fortified with fish oil.

Response Predicted values Actual obtained values P value
Odor 57.51 52.89 NS
Flavor 66.63 63.02 NS
Overall acceptance 83.46 80.98 NS

NS: not statistically significant (p>0.05)
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Table 5 Oxidative stability of ice cream samples

Storage time Free fatty acids Peroxide value
Prototypes . .
(month) (%Oleic Acid) (meq/ kg)
Control 0 0.08+0.01° 0.21+0.03°
1 0.11+0.02° 0.33+0.05°
2 0.11+0.06° 0.41+0.07*
4 0.14 +0.04° 0.34+0.02°
Fortified 0 0.10+0.02° 0.25+0.04°
1 0.12+0.03° 0.27+0.07°
2 0.14+0.01° 0.51+0.09"
4 0.15+0.01° 0.33+0.09°

Different lowercase superscript letters in the same column indicate significant differences among products.
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Table 6 Average flavor scores (scale: 0-100) for fortified ice cream with omega-3 fish oil during 0-4
months storage at -18°C

Sample add(i)t.ives rafl)c.id f'f:il Off-odor  Color addf{ives rarFléid ﬁFsil Off-flavor
Co0 13.21 0.0 0.0° 0.0° 4621  47.28° 0.0 0.0° 0.0°
C1 13.12 0.0 0.0° 0.0° 4512 45.32° 0.0 0.0° 0.0°
C2 19.35 0.0 0.0° 0.0° 46.02  38.41° 0.0 0.0° 2.01°
C4 15.21 0.0 0.0 0.0° 5031  35.26® 0.0 0.0° 3.25°
FO 11.01 0.0 0.0 7.35° 5256 11.25¢ 0.0 13.02° 17.56°
F1 13.25 0.0 5.21% 8.65" 53.02  12.36° 0.0 14.12° 18.60°
F2 11.41 0.0 10.28° 17.21° 5371  14.50° 0.0 16.56° 24,57
F4 18.65 0.0  37.56° 3514 5350  18.20° 0.0  50.40° 49.45°
Sig. NS NS  p<0.05  p<0.05 NS p<0.05 NS  p<0.05  p<0.05

Values are means of 16 evaluations. Different lowercase superscript letters in the same column indicate
significant differences among products. (C) Ice cream without omega-3 fish oil (control sample). (F) Fortified
ice cream with fish oil. O: odor; F: flavor. Numbers 0 to 4 represent storage time (month). Sig. Significant.

NS=Not significant (p>0.05).
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14. Process scale
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Table 7 Summary of the results from case study

New Product
Development Process Techniques used
Steps

Time resources Human resources Total resources
utilization utilization utilization

(Days) (Nr. of people) (%)

Data collection from the customer,

market etc.
Problem analysis
1. Idea generation and Brainstorming
screening Prototype concept development
Concept screening

Financial/ business plan feasibility

study

30 10 10

Product identification

Determination of experimental design:

Optimization experiments
D-optimal mixture design
Evaluation of optimized product
Shelf-stability
Sensory stability
Microbiology
Physicochemical characteristics

2. Development and
optimization

120 15 40

Customers involvement for product

3. Market testing testing
Central Location Tests

60 20 20

Scale-Up Testing

Defining target market (provinces).

4. Process scale-up and

commercialization teen agers 7-17)

Providing an action plan for

Defining target consumers (kids and

introducing the new product into the

selected market

60 20 30
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In the past decades, numerous efforts have been made to systematize the process of developing new
food products from idea generation to product commercialization. So, studies on consumer behavior in
foods have led to particular changes in the processing of food and beverage products. Food industry is
one of the most competitive industries in the country's economy, and manufacturing new products is
one of the key pillars of success in food and drink processing units. On the other hand, the change in
the taste and expectations of customers about the processed products makes the creation of new
products inevitable in accordance with their demands. The present paper consists of two parts
introducing "the process of developing a new food product” and the results of the research on
"developing omega-3 enriched ice cream using this approach." The first part is the author's experience
in teaching designing and developing of food products in a number of abroad universities and research
centers. The second part (case study) is an applied research carried out at the Animal Science Research
Institute of Iran. The purpose of this article is to open up a window towards the science of food design
and development, which in our country, unfortunately, has been systematically and scientifically less
attention paid to it. This article will introduce researchers and experts in the food industry to the
process of developing a new product and will be a useful guide for those interested in this science.

Keywords: New product development; Food industry; Fortified ice-cream; Omega-3 fish oil;
Introducing to market
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