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ABSTRACT

Shrimps are an extremely good source of protein, making them a healthy choice of food. They are low in fat and calories.
Minerals are an important part of shrimp nutrition. Freezing is a phase transition where a liquid turns into a solid. The
present study was carried out to investigate the impact of the freezing process on the nutritive content of the flesh of
white shrimp (Penaeus indicus) in the Thoothukudi coastal region of Tanil Nadu. The biochemical analysis of the flesh
was done periodically (7, 14, 21,28 and 35 days) according to the standard procedures of Association of Official
Analytical Chemists (AOAC) methods. In the fresh shrimp, calcium (121.3 mg/100g), potassium (45.7 mg/100g),
magnesium (10.11 mg/100g), sodium (55.3 mg/100g) and iron (3.42 mg/100g) contents were recorded. Changes in
moisture, ash, protein, carbohydrate, lipid and minerals values were decreased as the storage days increased. The level
of ash, moisture, protein, carbohydrate and lipid was found to be 0.5%, 29.8%, 13.9%, 8.2% and 2% after 35 days of
frozen shrimp. The nutritional values exhibited a low variation in the flesh content on continuous freezing of even 35
days. Thus, indeed, consumption of fresh shrimp should be preferred compared to frozen shrimp on the basis of
biochemical components.
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INTRODUCTION

Shrimps are one of the most important types of seafood that are consumed worldwide. There are many
inorganic elements in the body of shrimp associated with vital physiological functions. It also provides
good quality proteins, vitamins A and D for humans and animals. It also contains various dietary minerals
such as Ca, Fe, and others [1]. It is also believed that the freezing process plays a key role in causing
functional and vital changes in the protein. The change in some properties of the meat upon freezing
depends on the events of changes in the susceptibility of the protein. The changes in the specific qualities
of the meat was observed that the freeze has a direct effect on the enzymes and protein degradation [2].
Freezing is a prevalent procedure in the meat, fish, and other animal protein-based industries. It
preserves quality for a more extended period and provides various benefits such as minimal changes in
product dimensions and colour, flavour, and texture [3]. Beroumand and Jooyandeh [4] reported that the
types of packaging, maintenance of proper storage temperature and freezing properties of different
species are important on the quality of fish. This means that fish should be stored for a short period to
retain the taste and to maintain both the protein and fat at the optimal level.

The highest shrimp quality is maintained by freezing immediately after being harvested. There are many
commercial methods for freezing shrimp. Although freezing is an effective method of preserving foods,
some deterioration in frozen food quality occurs during storage. Nakazawa and Okazaki [5] have reported
that the meat of fish and shellfish exhibits a higher moisture content than livestock meat, and the
proteins, lipids, and tissue structures are highly unstable, leading to substantial-quality changes during
freezing and thawing.

The present work was undertaken to determine the variation in the biochemical components like
moisture, ash, protein, carbohydrate, lipid and mineral contents based on freezing in commercially
important species of white shrimp Penaeus indicus.
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MATERIAL AND METHODS

Collection of samples:

The white shrimps P. indicus were collected from the Thoothukudi coast, Gulf of Mannar (lat 8°35'- 9°25°
N and long 78708 - 79°30 E) coastal region. The flesh of the shrimp was washed with deionized water to
remove any adhering contamination, drained under folds of filter paper and then brought to the
laboratory. A few samples were used for biochemical analysis of moisture, ash, protein, carbohydrate,
lipid and mineral contents. The remaining washed shrimps were wrapped in aluminum foil and frozen at
-4°C for 7 days. The analysis was done periodically at an interval of 7, 14, 21,28 and 35 days as per the
standard procedures.

Preparation of samples:

The edible part flesh, which represented the parts consumed by the local population, was cut into small
pieces and minced. For lipids analyses, fresh edible part was used immediately. For proteins, ash and
mineral analyses, the samples (edible part) were dried in an oven (Blinder, 14D-78532) at 45°C for 48 h.
They were homogenized thoroughly in a food blender with stainless steels cutters.

Determination of biochemical composition:

The percentage of moisture content in the white shrimp was determined using the hot air oven by drying
the sample at 105°C + 2°C until a constant weight was obtained. Ash content was determined by muftle
furnace at 550°C for 20 h.Crude protein content was determined by converting the nitrogen content
obtained by Kjeldahl's method after acid digestion using a Kjeldahl system (Nx6.25) [6, 7 and 8]. 2 g (W)
of the sample was taken into the digestion tube, 5 g catalyst (K2S04: CuS04.5H20 = 9:1) was added and
then 15 ml of concentrated sulfuric acid was added, and poured into the digester (380°C) until a clear
solution was obtained. Carbohydrate was estimated following the slightly modified method of [9] using
anthrone reagent. A known weight of the tissue was homogenized with 2ml of 10% Trichloroacetic acid
(TCA) and 8ml of distilled water. The homogenate was centrifuged at 3000 rpm for 10min. The
supernatant was collected and measured. One ml of the supernatant was taken in a clean test tube. To this
4ml of anthrone reagent was added and mixed well. The test tube containing the mixture was kept at
room temperature. The developed colour was read at 620nm against a standard reagent blank in a UV-VIS
Spectrophotometer-118 model.

Total lipid was determined by Bligh and Dyer method using chloroform/methanol (1/1, v/v) Bligh and
Dyer [10]. Crude lipid content was measured by 3 g sample in 105°C oven for at least 6 hours and then
extracted the lipid with ether in a Soxhlet extractor for 6 hours. After extraction, the fat cup was put into
the 105°C oven until constant weight to remove moisture and then cooled down in the desiccator and
recorded the extract weight. Some important minerals (Ca, K, Mg, Na) and trace mineral (Fe) were
analyzed in the flesh part of white shrimp. For mineral analysis accurately weighted ash samples were
treated with nitric acid (HNO3), HClO4 and deionized water [11]. The mineral content of the digested
samples was determined by Flame atomic absorption spectrophotometry using a BUCK Scientific 200 A
apparatus for Ca, K, Mg, Na and Fe as cited in Anderson and Ingram[6]; Benton [12].

RESULTS AND DISCUSSION

The proximate composition of the flesh of white shrimp P. indicus is presented in Fig 1. The results
showed a continuous decrease in the level of ash, moisture, protein, carbohydrate and lipid in frozen
shrimp for 7, 14, 21, 28 and 35 days. The level of ash, moisture, protein, carbohydrate and lipid was found
to be 0.5%, 29.8%, 13.9%, 8.2% and 2% after 35 days of frozen shrimp.

Hazim Ali Hussein et al.[13] estimated the effect of freezing on chemical composition and nutritional
value in meat and concluded that decrease in moisture continued from the continuous storage period in
buffalo, cow, sheep, and chicken meat, respectively, reducing the level of fat by increasing the storage
period even for 4 months. The low humidity in frozen meat can also be caused by the rupture of frozen
meat cell tissue due to the formation of large ice crystals, leading to the release of a portion of the cytosol
after dissolving.

In the current study, results showed the level of protein varied continuously after freezing. The protein
value in frozen shrimp after 7, 14, 21, 28 and 35 days were 23, 20, 17, 15 and 13.9%, respectively, due to
the fractionation of protein during the storage period. Flesh of the fresh shrimp showed the amount of
25%. Aberoumand [14] observed thatthe most susceptible fish to protein loss during frozen storage was
fish Sparidae (13.02% - 12.74%) respectively, while the fish Liza dussmieri was the least susceptible
(10.13% - 10.06 %). The present study correlates that in case of white shrimp (Penaeus indicus) also, loss
of nutrient quality is susceptible during freezing.

The level of carbohydrate was observed to be 18% and it was minimized after 7,14,21,28,35 days of
continuous freezing to 8.2%. The lipid content was found to be 3.74% in the flesh of fresh shrimp and
after 7,14,21,28,35 days of freezing showed the decrease in the level of lipid. The Prawn has great
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importance as food. It is valuable in the diet, because of good quality proteins and vitamins, it also
contains several dietary minerals such as calcium, iron etc, which are beneficial to human and other
organisms. The mineral composition of the flesh of white shrimp P. indicus is depicted in Fig 2.

Bereket Abraha et al.[15] explored the effect of processing methods on nutritional and physico-chemical
composition of fish.The freshness largely determines consumer approval of fish products, and there is
substantial evidence that freezing is the most effective approach for preserving fish quality. Furthermore,
freezing temperatures can alter protein denaturation during long periods of storage, albeit initial freezing
at -20°C did not affect the degree of denaturation of myofibrillar proteins in minced mackerel in studies
related storage temperature [16, 17 and 18]. However, the decrease in ash, moisture, protein,
carbohydrate, lipid and mineral levels (Ca, K, Mg, Na and Fe) of the shrimp changed due to freezing.
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Fig. 1: Biochemical composition in the flesh of fresh and frozen white shrimp
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Fig. 2: Mineral composition in the flesh of fresh and frozen white shrimp

CONCLUSION

The present study showed that freshly collected shrimp consisted of the proximal composition of 3.86%,
58.3%, 25%, 18%, 3.74%. But after 7,14,21,28,35 days it started to decrease. Thus research into different
freezing methods is needed to preserve quality of the shrimp to the seafood industry.

It was concluded that though the shrimp can be consumed after freezing, but should be consumed as early
as possible as quality remains better in the earlier stage.
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