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Abstract

Shrimp is a very popular fishery product, has a high protein content and has a delicious taste. Shrimp is a
product that is very easy to experience physical, chemical and microbiological degradation. How to handle
tiger prawns can be done in a whole way, how to remove the headless, and how to remove the head and
skinless. To obtain a low temperature, crushed ice was added in a ratio of 1:3. The aim of the study was to
evaluate the quality of fresh tiger prawns with different handling methods during low temperature storage. This
study is an experimental study to evaluate the quality of day 1, 3 and 5.

The results showed that there was a significant difference in the way of handling fresh whole tiger prawns,
removing the headless and removing the head and skinless on histamine levels, moisture content, bacterial
count, appearance, texture, odor and non-significant on protein content, fat content and ash content during
storage. at low temperatures (5-15°C). There was an increase in histamine levels of fresh tiger prawns on the
1st to 5th days due to the number of bacteria due to different handling methods and the temperature of 5-15°C
which still allows bacteria to metabolize to grow and reproduce. This was supported by a decrease in water
content, and an increase in the number of bacterial colonies. These changes cause a decrease in the
organoleptic score of appearance, texture and smell. The evaluation on day 5 of how to handle fresh headless
tiger prawns and how to handle tiger prawns without heads and skinless were still acceptable to the panelists,
while the whole handling method on day 5 has been rejected by the panelists.
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. INTRODUCTION

Shrimp is a food ingredient that has high value and is popular, both domestically and abroad. The
assessment is based on the commercial value and nutritional value. There are many requests for products in the
form of fresh shrimp both in Indonesia and abroad, therefore how to handle it must be considered so that the
shrimp are not damaged or rotten when marketed or during transportation at the processing site and at the
consumer. Tiger prawns are the prima donna of non-oil and gas commodities from the fisheries sector, as well
as marine products that are favored and consumed by the public, even though there are some consumers who are
sensitive (allergic) to this commodity. Allergies and sensitivity due to consuming shrimp are caused by the
body's intolerance to histamine content and high histamine content causes poisoning. Histamine poisoning can
be characterized by red spots on the skin and itching. Shrimp is very popular in the market because of its
distinctive taste, therefore the marketing of shrimp in fresh form is highly favored by consumers. One way to
maintain the quality and freshness of the shrimp to be marketed is by proper handling followed by refrigeration.

Low temperature preservation is one way that can be done to inhibit microbial activity, prevent
chemical reactions and enzyme activity that can damage the nutritional content of food, namely fresh shrimp
[1]. Shrimp has a high nutritional content, especially protein content. In order to maintain good quality, there has
been quality standardization covering shrimp raw materials, handling methods, cooling and sanitation methods,
both implemented in factories and in marketing and distribution. Therefore, in the shrimp trade, it is known how
to handle shrimp in whole form, headless shrimp, namely headless shrimp, and headless and skinless shrimp.
Therefore, the way of handling must be considered so that the shrimp are not damaged or rotten.
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The sources of bacteria in shrimp are found on the skin, head and entrails. The results of the study [2],
the chemical content in tiger prawns shell is 4.16% protein, 60.00% minerals, 1.10% dye, and 35.90% chitin.
This area is a source of bacteria. Shrimp that have been contaminated with bacteria will cause the bacteria to
survive for a long period of time in cold or frozen conditions. The most common treatment for shrimp is cooling
by adding ice cubes immediately after harvesting. However, the handling is not enough to reduce the numberof
bacteria content. According to [3], stated that the damage to fishery products including shrimp is mostly caused
by the growing number of microbial growth, especially spoilage bacteria. The purpose of the study was to
evaluate the quality of tiger prawns with different handling methods during low temperature storage.

1. METHODOLOGY

This study uses a comparative experimental method with onefactor, namely; How to handle fresh tiger
prawns, which are divided into 3 levels, how to handle tiger prawns. The material used for this study was fresh
tiger prawns obtained from tiger prawns traders at the Fish Market, Kedonganan Village, Badung Bali. Tiger
prawns has a length of + 12 cm, and a weight of + 10 grams. It is confirmed that tiger prawns are shrimp that
have just arrived at the shrimp traders, whole, without defects, and still fresh. Low temperature storage with the
addition of ice cubes during storage. Quality evaluation of each treatment was carried out on the 1st, 3rd and 5th
days including; chemical quality such as histamine content, protein content, fat content, moisture content and
ash content, microbiological quality, namely total bacteria and organoleptic quality such as appearance, odor
and texture.
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Figure 1. Research Flow

The research data were analyzed using statistical analysis, if there were differences, then continued with the
BNT test. The difference is declared significant if the P value <0.05

1. RESULTS AND DISCUSSION

Evaluation of the weight of 1 fresh tiger prawns + 30grams with a total length of 14 cm, an evaluation
of fresh tiger prawns treated with different handling methods obtained results from the handling of whole tiger
prawns weighing 1 kg, treated with headless handling the weight became 70 grams (30%), then the method of
handling with headless and skinless the weight was obtained to be 55 grams (45%). Based on the above
treatment, each treatment was stored at low temperatures with the addition of crushed ice so that the temperature
reached 5-15°C. Evaluation was carried out on the first day of treatment (A1B1, A2B1, A3B1) including;
chemical tests in the form of water content, protein content, fat content, ash content, and histamine levels.
Microbiological tests such as total microbial and organoleptic tests which include appearance, odor and texture
based on the score sheet. Evaluation was continued with low temperature storage on the third day of treatment
(A1B2, A2B2, A3B2). Evaluation of low temperature storage was continued on the fifth day of treatment
(A1B3, A2B3, A3B3), then the following results were obtained;

Table 1. The average evaluation of the quality of fresh tiger prawns and different handling methods (A) and the
duration of low temperature storage (B).

Treatment | Water Protein | Fat (%) | Ash histamine Bacterial Appearance Smell texture
content (%) (%) (mgN/100g) count
(%) (koloni/g)
AlB1 79.30% | 15,672 | 1,247 2,542 2.95°¢ 1.0x10°¢ 9.0° 9.02 9.0%
A1B2 79.14% | 15137 | 1,20° 2,36° 3.00° 1.2x10%" 8.0° 7.0° 8.0°
A1B3 76.349 | 15,027 | 1,007 2,33° 6.56 1.7x10°? 5007 5.09 5007
A2B1 78.06° | 14,627 | 1,197 1,69° 0.63°¢ 6.7x10%¢ 9.0° 9.0° 9.0°
A2B2 77.19¢ | 14,627 | 1,107 1,30° 1.92¢ 4.5x10%" 8.0° 9.0? 8.0°
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A2B3 7552° [ 14,47% | 1,00° 1,152 464° 2.6x10%° 70° 8.0° 70°
A3B1 77.32° | 12,14 | 0,972 0,94° 0.23° 1.2x10%" 9.0? 90° 90?2
A3B2 75.12°¢ 12,00% | 0,907 0,882 1.20° 2.3x10'" 8.0° 8.0° 9.0°
A3B3 73927 | 11,81% | 0,852 0,88° 261 1.5x10%9 70° 8.0° 8.0°

Notations with different letters represent significant differences

Based on the data above, it is clear that the evaluation of the quality of fresh tigerprawnstreated with
different handling methods and low temperature storage has a significant effect on water content, histamine
levels, bacterial count, appearance, odor and texture, this is due to the development of the number of bacteria in
the water. each treatment is different caused by different handling methods, namely the whole handling method,
removing the head and removing the head and skinless which is a source of microbes that cause the decay
process during storage at a temperature of 5-15°C which is a temperature that still allows bacteria to grow and
develop. While the effect on protein content, fat content and ash content, there was a decrease in protein content,
fat content and ash content and statistically not significant. This is because the microbes have not been able to
perform metabolism optimally at a temperature of 5-15°C. Based on the temperature range of activity, bacteria
are divided into 3 groups, namely psychrophilic bacteria live at a temperature of 0-30°C with an optimum
temperature of 15°C, mesophilic bacteria live at a temperature of 15-55°C with an optimum temperature of 25-
40°C, and thermophilic bacteria. live at high temperatures between 40-75°C with an optimum temperature of
50-65°C. If the temperature is not in accordance with the needs of the bacteria, it can cause cell damage [4].

At the initial stage of the evaluation on the first day, the water content of tiger prawnswith intact
handling was 79.30%, the head was removed, the water content was 79.14% and the head and skinless were
removed 76.34%. The evaluation on the third day experienced a decrease in water content, and the evaluation on
the fifth day the water content became 77.32%, 75.12% and 73.92%. This is due to the effect of different
treatment methods for handling tiger prawns, then after storage at low temperatures there is a decrease in the
water content of tiger prawnsdue to dehydration, this is in accordance with the results of the study [5]. The
protein content of fresh tiger prawnsby whole handling, cutting of heads and cutting of heads and skins (Table
1) above, there are differences, in the form of a decrease in protein levels to the treatment method of handling
and during low temperature storage, but statistical analysis showed non-significant. Statistical analysis showed
that after storage at low temperatures (5-15°C) the evaluation of the first day to the evaluation of the fifth day
there was no significant difference in the decrease in protein content. At the initial stage of the evaluation on the
first day, the protein content of tiger prawnswith intact handling was 15.67%, the head was removed the protein
content was 15.13% and the head and skinless were removed 15.02%. The third day evaluation decreased
protein content, and on the fifth day evaluation the protein content became 12.14%, 12.00% and 11.81%.

This is due to the effect of different treatment methods for handling tiger prawns, then after storage
there is a decrease in the protein content of tiger prawnswhich is not significantly different due to the protein
content of tiger prawnslocated mostly in the meat, while in the head and skinless the protein content is not so
large. Based on the results of research [6], the meat of tiger prawnshas a protein content of 18.35%. The
decrease in protein levels of fresh tigerprawns during storage is due to the growth of microbes which causes the
reshuffling of macromolecules into micromolecules such as proteins, fats and minerals which are lysed into
amino acids, fatty acids and minerals out with melted ice. This is supported by the results of research that the
liquid waste from the fish processing process contains 0.32% protein, 10.95% fat, 83.44% water, 0.18% crude
fiber, Ca 2 ppm, P 0.02 ppm and salt. others by 12.08% [7].

Histamine levels of tiger prawnswith whole handling methods have 0.23 mgN%, the fat content of the
heads is 1.20 mgN% and the heads and skins are removed 2.61 mgN%. This shows the histamine levels of
tigerprawns are still very fresh. On the third day of evaluation, there was a slight increase in histamine levels,
and on the fifth day, histamine levels increased to 2.95 mgN%, 3.00 mgN% and 6.56 mgN%. This is because the
effect of different treatment methods for handling tiger prawnscauses the amount of histamine levels to also
differ, then after storage there is an increase in histamine levels of tigerprawns which are significantly different
due to histamine levels caused by the breakdown of histidine amino acids by bacteria into histamine. Histamine
is one of the biogenic amine compounds which is considered the main cause of food poisoning from fish,
especially from the scombroid group. Furthermore, it is said that the results of the study showed that there were
15 types of histamine-forming bacteria in the meat and 11 types in the stomach contents. During the
fermentation process, when histamine was produced intensively, the bacteria in peda fish was dominated by
Enterobacter spp. and Staphylococcus spp. Enterobacter spp. already in the raw materials, both in the meat and
in the stomach contents, while Staphylococcus spp. are bacteria that contaminate during the processing [8].

The number of bacterial colonies of tiger prawnswith intact handling methods has a number of colonies
of 1.2x10" colonies/g, the number of tiger prawnsremoved is 2.3x10" colonies/g and the heads and skins are
removed to 1.5x10% colonies/g. This shows the number of tiger prawnsbacteria is still very fresh. According to
SN, fresh tiger prawnshave a bacterial count of 5.0x10° colonies/g. The third day evaluation experienced a
slight increase in the number of bacteria, and the fifth day evaluation the number of bacteria increased to
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1.0x10° colonies/g, 1.2x10* colonies/g and 1.7x10° colonies/g. This was due to the effect of different treatment
methods for handling tiger prawnscausing the number of bacterial colonies to also differ, then after storage there
was an increase in the number of tiger prawns bacteria which was significantly different because bacterial
colonies were still able to grow and reproduce at a temperature of 5-15°C. The results of the study [9] showed
that temperature and storage time affected the growth of bacteria and fungi in milkfish. Freezing temperatures (-
60°C) and cold temperatures (10°C) for 24 hours storage of bacteria were still able to grow and develop and the
optimum growth temperature for bacteria occurred at room temperature (30°C) storage. Histamine levels after
storage increased to 59.73 mgN% for belly meat, 131.10 mgN% back meat, and 96.04 mgN% tail meat [10].

The evaluation of the first day of the appearance of fresh tiger prawnswith different handling methods,
there was no difference, namely having an appearance score of 9.0. This shows that the appearance of tiger
prawnsis still very fresh, namely intact, clear and between segments is still solid according to the SNI score
sheet for fresh tiger prawns. Evaluation on the third day of appearance decreased slightly to a score of 8.0, and
the evaluation of the fifth day also saw a very sharp decrease to a score of 5.0. Different things on the fifth day
of appearance in the treatment of cutting the head and the treatment of cutting the head and skinless to a score of
7. This is due to the effect of the treatment. Different ways of handling tiger prawnscause the number of
bacterial colonies to also differ and an increase in the number of colonies. The growth of bacterial colonies
causes the reshuffling of complex compounds into simple compounds, namely proteins into amino acids and
other compounds [11]. This overhaul was followed by a decrease in the score of clear appearances to fade. The
smell of tiger prawnswith intact handling on the first day evaluation has a different odor score, with an odor
score of 9.0, which is a very fresh odor specific to the species. The tigerprawns that had their heads removed got
a score of 9.0 and the smelly heads and skins were removed, the score was 9.0. This shows that the smell of
tiger prawnsfor all treatments was still very fresh, in accordance with the SNI score sheet for fresh tiger prawns.
The evaluation on the third day of the smell decreased slightly to a score of 7.0, and the evaluation on the fifth
day also saw a very sharp decrease to a score of 5.0 The difference in the smell of evaluation on the fifth day on
the treatment of cutting the head and the treatment of cutting the head and skin became a score of 8. This was
due to the effect of different treatment methods for tiger prawns causing the number of bacterial colonies
centered on the head and entrails of whole tiger prawns. The growth of bacterial colonies causes the reshuffling
of complex compounds into simple compounds, namely proteins into amino acids, fats into fatty acids as well as
other compounds. This reshuffle was followed by a decrease in the odor score from a specific fresh smell to a
foul smell of ammonia. The texture of tiger prawns, the way of handling intact, on the first day of evaluation,
had a texture score of 9.0. Tiger prawnsthat were removed from the head texture became a score of 9.0 and
removed the head and skin, the texture score became 9.0. This shows that the texture of tiger prawnsfor all
treatments still has a very fresh tiger prawnstexture, according to with the SNI score sheet for fresh tiger prawns.
On the third day of evaluation, the texture decreased slightly to a score of 8.0, and on the fifth day of evaluation
there was also a very sharp decline to a score of 5.0. The difference in the texture of the evaluation on the fifth
day was the treatment of cutting the head with a score of 7.0 and the treatment of cutting the head and skinless
to a score of 8.0. This is because The effect of different treatment methods for tiger prawnscauses the number of
bacterial colonies centered on the head and entrails of whole tigerprawns. The growth of bacterial colonies with
a temperature that is still possible for bacteria to grow and develop causes a reshuffle of complex compounds
into simple compounds, namely proteins into amino acids, fats into fatty acids and other compounds. The same
thing was also conveyed [12], stating that there was a reshuffling of complex organic compounds such as
macromolecules of carbohydrates, proteins and fats into simpler forms by the reshuffling of proteins into amino
acids and other amine compounds, which caused the tiger prawnsto become soft in texture. This reshuffle was
followed by a decrease in the texture score, from an elastic and dense texture to an inelastic and non-compact
texture (Figure 1).

o

Figure 1. The texture of the tiger prawnssegments becomes flexible and mushy
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IV.  Conclusion
Evaluation of the quality of fresh tiger prawnsincludes chemical tests, microbiological tests and
organoleptic tests according to SNI by handling whole tiger prawns, during low temperature storage (5-15°C)
only has a shelf life of < 5 days, and handling fresh tiger prawnsby removing the headless, has a shelf life of 5
days, while the method of handling fresh tiger prawnsby removing the head and skinless has a shelf life of > 5
days.
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