
FishTech Rep. 2 (2), July-December 2016

9

Omega-3 fortified fish based granola bar as high
value snack food
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Food fortification is a convenient and efficient

means for enriching foods with different micro

and macro nutrients. The changing lifestyle adds

to the requirement of nutritious energy

supplements along with a pleasing food portability

method. Fortification of fish protein offers high

quality digestible protein with fewer calories than

similar sized portion of meat (Shaviklo et al.,

2011). Fish protein having a high biological value

can balance the low lysine and sulphur-containing

amino acids (methionine and cysteine) in cereals-

based diet. Fish oil, an excellent dietary source

of polyunsaturated fatty acids, Eicosa pentaenoic

acid (EPA) and Docosa hexaenoic acid (DHA) has

been encapsulated before incorporation in the

food system in order to avoid oxidation

(Kolanowski et al., 2007; Santhanam et al., 2015).

The food bars are ready to eat snacks of good

sensory and nutritional characteristics due to their

high carbohydrate, proteins, lipid and mineral

content (Izzo and Niness, 2001). In the present

study, fish granola bars fortified with omega-3

fatty acids, which also contained fish protein and

various sources of carbohydrates, minerals and

vitamins, was developed (Fig 1). Further, the

stability of the formulated bar was evaluated

under ambient, elevated (37 ºC) and sub-zero

(-18 ºC) temperatures.

The granola bars are snack foods consisting

of oats, wheat, puffed rice, corn, nuts and al-

monds usually baked until crisp, followed by heat-

ing the mixture, with continuous stirring to main-

tain a loose but cereal type consistency. Fish oil

was added as a source of omega-3 fatty acids and

fish protein powder as protein supplement.

Accordingly, fish oil to a maximum level of 2% and

fish protein powder at 5% level was found to be

sensorily more acceptable. Ingredients composi-

tion and process optimization were done based

on the physical and sensory evaluation of the for-

mulated bar. The bars were packed in Paper-Alu-

minium Foil Polyethylene laminate (PFP) and

stored under various storage conditions. The

stored bars were analyzed for their nutritional

composition, sensory, physico-chemical and mi-

crobial parameters at frequent intervals (Fig. 2

and 3).

The developed bars provide high calorific

value of 395 kcal/100g. On an average each bar

weighing 25 g contributes about 30 mg EPA + DHA

to contribute to the daily requirements of 250 mg

EPA + DHA. The storage analysis under ambient,

elevated and extreme low temperature indicated

low water activity (below 0.5) throughout the stor-

age period, which is congenial for the low micro-

Fig. 1. Omega-3 enriched fish-based granola bar

Fig. 2. Changes in TBARS value at different

temperature of storages
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sub-zero temperature and can be a good snack

food for consumers.
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Natural pigments add consumer appeal of
fishery products
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The demand for natural colours in food is set to

increase due to consumer awareness on the

deleterious effects of synthetic colours. Fortifying

fishery products with natural colours from fruits

and vegetables not only improves the aesthetic

value of food, but also provide health benefits.

Carrot and beetroot are rich source of pigments

which are known for their antioxidant, anticancer,

anti-atherogenic, anti-inflammatory and

antimicrobial properties (Stintzing and Carle,

2004; Koley et al., 2014). In the present study,

fishery products namely battered and breaded

stretched shrimp and fish wafers were fortified

with beetroot and carrot pigments to enhance

consumer appeal for the products.

Extraction of natural pigments: Natural pigments

were extracted from beetroot (Beta vulgaris) and

carrot (Daucus carota; orange cultivar) using a

screw presser. The yields of pigment-laden liquid

from beetroot and carrot were 73% (v/w) and 62%

(v/w), respectively.

Battered and breaded shrimp fortified with

natural pigments: Litopenaeus vannamei shrimp

(mean weight 14.5g) were stretched using the

CIFT-shrimp stretching mould. The extension in

length ranged between 2 and 2.5 cm. Battered

and breaded stretched L. vannamei was prepared

by pre-dusting the stretched shrimp with dry

batter and later coating the pre-dusted shrimp

bial proliferation of the product during storage.

The oxidative indices slightly increased during

storage in the fortified bars, especially in those

samples stored at 37 °C. The decrease in L* and

increase in a* and b* values observed in 37 °C

stored samples indicated the occurrence of

Maillard reaction. Sensory scores indicated a simi-

lar consumer acceptance for all the three bars.

The study indicated that fish-based bars were

physico-chemically and microbiologically safe and

shelf stable at room temperature, elevated and




