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Marination and post marination storage of shark

By
Merita Joseph

ABSTRACT

Fish has been one of the main foods for humans for many centuries and still constitutes
an important part of the diet in many countries. The advantages of fish as a food is due to
easy digestibility and high nutritional value. Sharks are a valuable resource. Sharks are
commonly termed fish, even though they are only distantly related to the classical (bony)
fish. Shark fin is eaten by people around the world and it is very popular. Fishermen
harvest the shark in the sea and remove the fins and throw the flesh back to the sea or sell
the shark flesh for low price. The reason for this is the bulky body of sharks and it’s low

market value due to the urea smell.

Hence, this study was undertaken to evaluate the possibility of utilizing the flesh of the
shark and increase its market value by reducing the smell and also to increase the shelf
life of shark flesh as food. Marination is one of the best methods to reduce the smell and

to increase the shelf life of the shark flesh.

The process involves marinating the shark in vinegar and spices. In this study shark
fleshes were immersed in a mixture of vinegar and spices for 12 hours, so the spices and
vinegar can penetrate to into the fleshes. After 12 hours one portion of shark flesh was
dried for 36 hours another portion was kept in refrigerator (4°C) and third portion was
kept in the freezer (-18°C).



The samples were subjected to chemical and microbiological analyses during the storage

period. Sensory evaluation was also done at the end of the storage period.

The moisture content gradually increased during the storage period. The moisture content
of the fresh fish was 78.96%, after marination it was 70%. The moisture content of the

fresh fish was 82% after three months, it exceeded the critical limit.

The histamine content gradually increased during the storage period. According to the
results the histamine content of dried fish after three months was 7.1ppm, chilled fish 8.7
ppm and the frozen fish 8ppm. The values did not exceed the critical limit of 30 ppm
(http://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2013/ucm374636.htm).

Histamine content of the untreated sample was 33ppm. It exceeded the critical limit.

Trimethylamine content of the marinated and untreated fish samples were determined
during the storage period. According to the results the TMA of marinated and dried fish
was 19.4mg/100g, marinated and chilled fish was 19.9mg/100g and marinated and frozen
fish was 19.1mg/100g. These results did not exceed the critical limit of 26mg/100g
(Journal of the Fisheries Research Board of Canada, 1945). So they are safe for
consumption after three months. But the TMA content of the untreated fish after three

months was 30mg/100g, which is unsafe for consumption.

Microbial analysis was done on untreated and marinated fish samples. The microbial
count for marinated and dried fish after three months was 8.2 x 10%, marinated and chilled
fish 3.1 x 10° and marinated and frozen fish was 5.2 x 10%. The results showed that, the
microbial content was in the acceptable range. But the microbial count of untreated

sample was not in the acceptable range.



Sensory evaluation is used in the testing of fishery products for conformity requirements.
Four types of samples (fresh fish, marinated and dried fish, marinated and chilled fish,
marinated and frozen fish) were steamed and kept for evaluation. Twenty assessors

evaluated the sample. From the results of evaluation statistical analysis was done.

According to Kruskal-wallis test results the P values for taste, texture and odour are P=
0.000, P= 0.000 and P= 0.000 respectively. There exists enough evidence to conclude
that there is a difference in the median test scores (and, hence, the mean test scores)
among the four methods based. According to Mann-Whitney test the untreated sample
and the marinated samples show significant difference in taste, texture and odour. But the
marinated samples did not show any significant difference among them. Since the p-
value is not less than the chosen a level of 0.05, in the marinated samples there is

insufficient evidence to reject Ho.

According to all results obtained from chemical, biological and sensory evaluation the
perceptible Organoleptic properties of these types of marinated fishes are acceptable.
Also the odour of fresh flesh of shark is very much reduced and the flavour is increased
by this method. So these types of products can be marketable and consumable within

three months.



CHAPTER 1
INTRODUCTION

Fish has been one of the main foods for humans for many centuries and still constitutes
an important part of the diet in many countries. The advantages of fish as a food are its
easy digestibility and high nutritional value. Since 70% of the Earth’s surface is covered
by water, there are plenty of sources to harvest fish. The range of fish products is very
large and includes foods prepared using a broad spectrum of both traditional and modern
food technologies. Fish and seafood products are some of the most important protein
sources in human nutrition. At the same time these products are highly perishable and if
left unpreserved, spoil rapidly. Fish is favored over meat is because fish has omega-3-
fatty acid. And also it reduces the risk of cholesterol and some heart diseases. Many
pelagic fish species have adequate content of protein, fat and acceptable amount of

nutrition (Kannaiyan 1980).

Sharks are a valuable resource. Sharks are commonly termed fish, even though they are
only distantly related to the classical (bony) fish (Schubring, 2007). Shark fin is eaten by
people around the world and it is very popular. So when a shark is caught, its fins are cut
off and the body is thrown back into the sea, often while the shark is alive. Unable to
swim the shark slowly sinks toward the bottom where it suffocates or is eaten alive by
other fish. Fishermen do not specifically target sharks for capture, but normally catch
them as bycatch, with the more important targeted bony species. Once caught however,
the sharks are not discarded, but are brought back whole to the port where the meat is
sold for a low price and the fins sold at a much higher price due to their higher demand.
The smaller species of sharks are generally used as sources of fresh, chilled, or frozen
meat, while the larger sharks provide fins and hides. But, shark product preservation
including drying is still limited (Ali ef al., 1999). Sometimes Shark Finning takes place at
sea, so only the fins have to be transported back to land. Shark meat is considered low
value because of the urea smell and therefore not worth the cost of transporting the bulky

shark bodies to market.



There are numerous species of fish caught annually throughout the world but they are not
all necessarily commercially important (Yapar et al., 2006). However, from the economic
and nutritional standpoints, it is essential to utilize the entire catch for human

consumption.

One of the objectives of this project is to utilize the flesh of the shark and increase its
market value by reducing the smell. Another objective of this project is to increase the
shelf life of shark. Marination is one of the best methods to reduce the smell and to

increase the shelf life of the shark flesh.

Sharks have high urea and trimethylamine in the blood and tissues, substances that help
sharks to maintain their osmotic balance. According to Gordievskaya, Sharks have
various urea concentrations which are species characteristic. And Urea is not dangerous
but it gives the mat a particular smell and a somewhat bitter and acid taste. This affects
either the choice of species for human consumption or the processing techniques. With
the difference in the urea concentration, the intensity of the smell and taste differs
between species. Accordingly some species need a more through treatment than others, in
order to reduce the urea content. Urea must be removed by bleeding the shark
immediately after capture. If this is not promptly done, the urea will degrade into
ammonia which will contaminate the shark’s flesh. Urea is a non-toxic by product of
protein Metabolism which is formed in the blood and body fluid of all marine fish both
bony and cartilaginous. The only difference is that the bony fish excrete urea quickly
while sharks retain it in their blood. As a result the blood of shark has a higher osmotic
concentration than that of the bony fish and absorbs fresh water through membranes by
osmosis. The intensity of Urea varies by age and species. Accordingly some species need

a more through treatment than others, in order to reduce the urea content.



