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Abstract 

Pasteurized canned blue swimming crab (Portunus pelagicus) meat is an important export 

fisheries product from Indonesia. Ozone treatment in food is known to kill bacteria and 

other microorganism. The purpose of this study was to determine the effects of ozone 

treatment in chilled storage on the quality of steamed whole blue swimming crab. A total 

of four combinations of chilled storage with ozone treatment were tested: storage in cool 

box with ice (CBI), storage in cool box with ice and ozone treatment (CBI-O), storage in 

refrigerator with ozone treatment (REF-O), storage in refrigerator (REF). Steamed whole 

blue swimming crab were stored in each storage for 6 days. Melted ice was replaced every 

12 hrs. Samples were taken every day for central temperature measurement and sensory 

analysis. Water holding capacity (WHC), total volatile base nitrogen (TVBN), moisture, 

pH, and total plate count (TPC) analysis were carried out every 3 days. The results 

showed that whole steamed blue swimming crab were rejected after 3 days in CBI, after 4 

days in cool box with ozone treatment CBIO and after 6 days were still accepted in both 

refrigerated storages. Ozone treatment could prolong the freshness of steamed blue 

swimming crab but reduce the typical aroma. 

1. Introduction 

Blue swimming crab (Portunus pelagicus) is one of 

the important Indonesian fishery commodities and has a 

high nutritional content and it has a high selling value. 

Generally, blue swimming crab are traded in the form of 

canned blue swimming crab that have been pasteurized 

(Hutajulu et al., 2019). Blue swimming crab is a food 

that quickly declines in quality; therefore, it must be 

processed quickly and accurately. According to Jumiati 

and Zainuddin (2019), the decrease in the quality of blue 

swimming crab was caused by the activity of enzymes 

and bacteria contained in the blue swimming crab. The 

final process of processing crab is storing steamed and 

boiled crab meat that has been peeled, storage methods 

affect the quality and prevent the deterioration of the 

quality of the blue swimming crabs. 

Steaming is the first step in processing blue 

swimming crab which aims to inhibit quality 

deterioration. The thermal process in blue swimming 

crabs has an influence on sensory and chemical 

characteristics such as TVBN, TPC, pH and water 

holding capacity. Dima et al. (2020) reported that the 

process of steaming blue swimming crab increased TVB-

N and pH due to the absence of a diffusion medium. 

Furthermore, the WHC value in blue swimming crab 

decreased after the steaming process. This requires a 

food product preservation technology such as ozonation 

technology (Suharyono et al., 2011). 

Ozone is known as oxygen which can react with the 

reduction of inorganic compounds and organic materials. 

According to Sachadyn-Król (2020), the application of 
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ozonation in the food industry is used to extend shelf life 

so as to increase production profitability. In addition, 

ozone is used to decontaminate meat, seafood, poultry 

and vegetable products. According to Rijal and Nur 

(2015), the application of ozone to food products can 

eliminate fungi, protozoa, bacteria, and viruses. This can 

be seen from the success of ozonation in influencing rice 

characteristics such as moisture, carbohydrates, and fat 

with different irradiation times. 

The addition of ozone during the storage process in 

foodstuffs has been widely carried out. Based on 

Melantina et al. (2022), ozone was used to preserve fresh 

fish so that it could slow down the decline in quality 

during storage and prolong the length of time for 

preservation. The longer the preservation time, the 

protein content would increase. The aim of this study 

was to determine the effects of ozone treatment in chilled 

storage on the quality of steamed whole blue swimming 

crab.  

 

2. Materials and methods 

2.1 Materials 

This study used whole fresh blue swimming crab 

caught by fishermen in District of Tugu, Semarang. 

Whole fresh blue swimming crab immediately steamed 

after landed and then taken to the laboratory for storage 

treatments. The “deozone” ozone generator used was the 

product of PT. Dipo Technology Semarang with an 

ozone capacity of 120-130 grams/hr. The gas flow rate 

set in the range of 3–4 lpm using a “wiebrock” 

flowmeter. Two “Modena” refrigerator with a volume 

capacity of 137.5 liters and set at a temperature of 1-7oC 

were used for chilled storage treatment with refrigerator 

and two insulated plastic boxes with volume 112 L were 

used for chilled storage treatment with cool box and ice. 

In both cool boxes with ice treatments, the ratio of 

steamed crab with ice was 1:2, melted ice was replaced 

every 12 hrs. Digital thermometers were used to observe 

the temperature in each chilled storage treatment. 

2.2 Experimental procedure 

Fresh whole blue swimming crab were cleaned with 

water and steamed for approximately 30 mins. Steamed 

crab was cooled by aeration and drained. Steamed crab 

meat was stored in chilled storage with four treatments: 

refrigerator (REF), cool box with ice (CBI), cool box 

with ice and ozone (CBI-O) and refrigerator with ozone 

(REF-O) (Figure 1). Ozone delivery was carried out 

twice a day with an interval of every 12 hrs. The given 

ozone density ranges from 19–20 mg/l. Ozone density in 

the cooling chamber was the product of the ozone 

capacity and the gas flow rate, divided by the volume of 

the cold storage room (SNI 8759:2019, Badan 

Standardisasi Nasional (2019)). Quality assessment of 

crab meat were carried out at the 0, 1st, 2nd, 3rd, 4th, 5th, 

and 6th days of storage for central temperature of whole 

steamed crab, sensory value, pH and water holding 

capacity (WHC), while quality assessment for moisture 

content, total volatile base nitrogen (TVBN), and total 

plate count (TPC) were carried out at 0, 3rdand 6th days 

of storage. 

Cold storage with cool box used generator 2 and cold 

storage with box used generator 1. 

Considering the default flow rate is 20 lpm, to get a 

density in the range of ±20, then 98.21 mg/l divided by 5 

gives 19.64 mg/l, thus the required flow rate is 20 

divided by 5 which is 4 lpm. 

Considering the default flow rate was 20 lpm, to get 

a density in the range of ±20, then 132 mg/l divided by 

6.67 gives 19.79 mg/l, thus the required flow rate was 20 

divided by 6.67 which is 3 lpm. 

2.3 Central temperature 

The central temperature of the steamed blue 

Determination of ozone density in chilled storage rooms:  

Cool box room dimensions = 

40×40×70 cm = 112000 cm3 = 112 l  

 

(1 m3 = 1000 l) 

Cool box room dimensions =  

60×35×36 cm = 75600 cm3 = 75.6 l  

Ozone density in cold storage: 

Generator capacity 1 (blue) = 120 g/hr (with built-in 

flow of 20 lpm)  

Generator capacity 2 (light blue) = 132 g/hr (with built-

in flow of 20 lpm)  

Density on cool box cold storage: 

 

 

 

 

Density on cool box iced: 
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swimming crab meat sample was measured using a 

digital thermometer during the storage period. Central 

temperature measurements were carried out every day 

for 6 days. 

2.4 Moisture content 

Moisture content analysis of steamed blue swimming 

crab used the sample drying method in an oven at a 

temperature of 105°C and determined the moisture 

content with the difference in weight between dry and 

wet ingredients according to the Association of Official 

Analytical Chemist to constant weight (AOAC, 2005). 

Based on the method described by Holma et al. (2013), 

an empty crucible that would contain the sample was 

weighed, using an electronic scale. The blue swimming 

crab (2±0.5 g) were weighed and put into the crucible. 

The crucible was then reweighed. The sample in the 

crucible was then placed in an air oven at a temperature 

of 105°C. The samples were then left for more than 18 

hrs. The crucible was removed and put into a desiccator. 

Then it was weighed again to get the value of the dry 

sample. The sample was put back into the oven and 

reweighed every 2 hrs until a constant weight of the dry 

sample was obtained. 

2.5 Water holding capacity  

A sample of 10 g of steamed blue swimming crab 

meat was placed in a 50 mL plastic centrifuge tube and 

heated for 15 mins in a water bath (90°C). Then, the 

sample was cooled to room temperature and centrifuged 

at 9000×g at 4°C for 20 mins. The supernatant was 

removed and the WHC of the remaining samples was 

calculated as follows:  

WHC (%) = 1 - ([weight of sample before heating - 

weight of sample after heating and centrifugation]/total 

moisture content in sample × 100)         (Jin et al., 2014). 

2.6 pH 

Measurement of pH began with making a thick blue 

swimming crab slurry. 10 grams of blue swimming crab 

muscle and 10 mL of deionized water were homogenized 

using a sterile blender. The pH of the blue swimming 

crab thick slurry was measured using a pH meter 

(Arulkumar et al., 2017). 

2.7 Total plate count  

TPC analysis refers to the testing procedure 

according to SNI 2332.3:2015 (Badan Standardisasi 

Nasional, 2015). The 25 g steamed crab sample was 

homogenized with 225 mL of butterfield's phosphate 

buffered solution for 2 mins in a sterile plastic. 10 mL of 

the homogenate was added to 90 mL of Butterfield's 

phosphate buffered solution to obtain a 10-2 dilution, 

then dilution is carried out up to 10-3. The 1 mL dilution 

sample was spread on nutrient agar using an L-rod. 

Incubate the petri dishes in an inverted position at 37°C 

for 48 hrs. Total colonies were calculated by multiplying 

the number of colonies in the nutrient agar plate by the 

dilution factor. 

2.8 Total volatile base nitrogen  

TVBN measurements were carried out according to 

SNI 2354.8:2009 (Badan Standardisasi Nasional, 2009). 

This method was carried out using volatile base 

extraction and steam distillation. The distillate was 

accommodated in perchloric acid (6% w/v), then the 

distillate was titrated with standard hydrochloric acid 

0.02 mol/L using phenolphthalein.  

2.9 Sensory analysis 

Sensory analysis was carried out using the SNI 

4224:2015 (Badan Standardisasi Nasional, 2015) 

scoresheet assessment sheet, with a sensory scale of 1-9 

with color, aroma, aroma, and texture parameters. 

Samples were divided into four groups according to 

storage treatment. The panelists were undergraduate 

students of Fisheries Products Technology Study 

Program, Faculty of Fisheries and Marine Science, 

Universitas Diponegoro.  

 

3. Results and discussion 

3.1 Central temperature 

Central temperature measurement of the whole blue 

swimming crab was aimed to measure the effectiveness 

of chilling with different methods during storage. 

Temperature is an important factor that affects the shelf 

life and freshness of fishery products, so keeping the 

temperature low could maintain freshness and extend the 

shelf life of fish. Mercier et al. (2017) reported that 

temperature is the most important factor affecting the 

durability of a food product. The temperature factor must 

be considered to determine the compatibility of food 

products during storage. The results of the central 

temperature measurement are presented in Table 1. 

Figure 1. Four chilled storage treatments of steamed blue 

swimming crab. 
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Based on data obtained, there was a significant 

difference between the central temperature of steamed 

blue swimming crab in cool box iced, refrigerator with 

ozone and cool box iced, refrigerators without ozone 

additions on storage for 6 days of storage which are 

marked by the same superscript on ANOVA analysis 

with 95% confidence interval. The central temperature of 

the steamed blue swimming crab in cool box iced storage 

without and with the addition of ozone was higher than 

the central temperature of the steamed blue swimming 

crab in the refrigerator storage without and with the 

addition of ozone. Chilled storage treatment of whole 

blue swimming crab in refrigerator with the addition of 

ozone was the best treatment because the central 

temperature of the steamed blue swimming crab was 

lower so that it could maintain the quality of the steamed 

crab. The central temperature of the steamed blue 

swimming crab tended to decrease during the 0, 1st, 2nd, 

3rd, 4th, 5th, and 6th days of storage, respectively, by 

31.23°C, 6.51°C, 6.18°C, 5.05°C, 5.16°C, 5.10°C and 

5.29°C. This is in accordance with the research of 

Pratiwi et al. (2017), who reported that the temperature 

and storage time in refrigerator at 4°C, and ice at 10°C 

significantly affected the quality of fish. Refrigerator 

storage gave better results than ice storage. The fish 

stored in the refrigerator was rejected (already smelled 

not fresh) on the 15th days of storage while in the ice 

storage it was rejected earlier at the 5th days of storage. 

Afsah-Hejri et al. (2020) reported that O3 did not affect 

the temperature of food products, but only reacted with 

atmospheric water in the storage room and lowers the 

RH of the air. O3 can be used as a safe and 

environmentally friendly technology for food 

preservation and contaminant control. 

3.2 Moisture content 

Moisture content is the amount of water contained in 

a material. Moisture content analysis was carried out to 

determine the amount of free water contained in crab 

meat. According to Cheng et al. (2015), moisture is very 

important for the freshness quality of fish, which can 

affect the texture and muscles found in fish meat. The 

results of the measurement of moisture are presented in 

Table 2.  

Based on the data obtained, it shows that there was 

no significant difference of moisture content in meat of 

blue swimming crabs in four storage treatments during 

storage. The moisture of blue swimming crabs tended to 

increase during storage, but chilled storage in refrigerator 

could reduce the rising pattern of moisture content 

during storage. This is also in accordance with the 

research of Goliat et al. (2016) on the increasing 

moisture of tilapia until the 6th day of observation. The 

increase in initial moisture of fish with increasing ice 

storage time could be due to the fact that fish absorb 

water during the first days of storage. The increase in 

moisture during storage also occurred in the study of 

Murthy et al. (2015), they reported that during ice 

storage for whole fish and shelled fish, the moisture 

increases with the storage period. The increase in 

moisture was relatively higher in shredded fish and 

reached 84.55% at the end of 13 days of ice storage, 

while in whole fish the moisture reached 82.95% at the 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 32.50±0.00Aa 30.72±0.00Aa 31.11±0.00Ab 30.61±0.00Ab 

1 11.3±2.03Ba 11.60 ±1.72Ba 1.33±1.00Bb 1.80±1.49Bb 

2 10.76±3.64Ba 11.52±4.32Ba 1.06±1.06Bb 1.39±1.83Bb 

3 7.96±3.00Ba 8.65±1.04Bc 1.63±0.75Bb 1.96±1.81Bb 

4 9.70±0.80Ba 9.94±2.10Ba 0.02±0.35Bb 0.96±1.00Bb 

5 8.35±0.64Ba 10.15±2.59Ba 0.74±2.20Bb 1.17±1.26Bb 

6 9.22±0.70Ba 8.91±0.32Ba 1.33±3.68Bb 1.69±1.38Bb 

Table 1. Central temperature of steamed blue swimming crab.  

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 75.29±1.83Aa 75.77±2.40Aa 74.87±0.56Aa 75.22±1.11Aa 

3 74.35±0.85Aa 75.69±0.42Aa 75.28±1.75Aa 76.21±0.75Aa 

6 76.66±1.71Aa 76.46±0.88Aa 75.31±0.40Aa 74.89±1.64Aa 

Table 2. Moisture content of steamed blue swimming crabs during storage (%). 

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 
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end of 13 days. Based on research of Rieuwpassa et al. 

(2017), during storage at low temperatures, fish would 

experience damage, for example denaturation of 

myofibril proteins and thus cause an increase in moisture 

due to the reduced ability of myofibrils to hold water in 

their tissues. 

3.3 Water holding capacity 

WHC is the power to bind water to a material by 

other molecules through high-energy bonds such as 

proteins, carbohydrates and salts. According to Kaale et 

al. (2014), WHC was an important quality parameter 

because it affects profitability and quality, because it 

affects changes in weight during storage and shrinkage 

during cooking, juiciness, and softness of food products. 

The low WHC is caused by post-mortem structural 

changes in the muscles. These changes could be in the 

form of shrinkage of the myofilaments lattice, myosin 

denaturation and an increase in extracellular space. 

Listrat et al. (2016) reported that a decrease in WHC 

usually occurs during cold storage and cooking. WHC is 

strongly influenced by the rate and extent of the decrease 

in pH. The results of the WHC measurements are 

presented in Table 3. 

Based on the data obtained, there is a significant 

difference between the WHC data of blue swimming 

crabs for cold box ice storage, refrigerator with added 

ozone and refrigerator with storage on cool box ice with 

added ozone for 6 days of storage which is marked by 

different superscripts on ANOVA analysis with 95% 

confidence interval. Steamed blue swimming crabs in 

refrigerator storage with the addition of ozone had a 

higher WHC value than other treatments on the 

observations of the 0, 1, 2, 3, 4 and 6 days with an 

average WHC value of 34.84%. The blue swimming 

crabs in the ice cool box storage without the addition of 

ozone produced a WHC value that was greater than the 

ice cool box storage with the addition of ozone on the 

observations of the 0, 1, 2, and 6 days with an average 

WHC value of 29.52% and 28.95%, respectively. Blue 

swimming crab in refrigerator storage without the 

addition of ozone resulted in the smallest WHC values 

on the 0, 1st, 2nd, 3rd, 4th and 6th day observations, with an 

average of 27.37%. The best treatment was in 

refrigerator and ozone storage because with these storage 

treatments the WHC value of steamed blue swimming 

crab was higher than other treatments so that the ability 

of blue swimming crab products to hold or bind water 

were stronger. The WHC values in all treatments 

resulted in fluctuating values with the length of storage, 

on the 0, 1st, 2nd, 3rd, 4th, 5th, and 6th days, were 27.2%, 

31.5%, 33.84%, 29%, 29.33%, 25.5% and 34.83%, 

respectively. According to Prabawa et al. (2021), the 

decrease in WHC occurs due to reduced hydrophilic 

properties, thereby reducing the ability to bind water so 

that the amount of water released is increasing. It was 

influenced by storage time and storage temperature. 

According to Hughes et al. (2014), myofibrils are linked 

to each other to cell membrane through protein bonds 

that comprise the cytoskeleton in muscle cells. If this 

bond is intact, the fluid will come out into extracellular 

space, when cytoskeleton and intermediate filaments are 

damaged, so that cell membrane has been damaged, the 

fluid remains in muscle cell. 

3.4 pH 

The pH value is one indicator of the quality of 

steamed blue swimming crab. The difference in pH in 

fishery products is caused by the activity of lactic acid 

bacteria and the accumulation of organic acids 

(Tumonda et al., 2017). The initial pH value of steamed 

crab was 7.3, then it increased with the length of storage 

time. The increase in pH in the steamed blue swimming 

crab indicated the level of quality deterioration. The 

results of measuring the pH of steamed blue swimming 

crabs in ozone storage for 6 days are presented in Table 

4. 

Based on the results obtained, there is a significant 

difference between steamed blue swimming crabs and 

storage in cool box with ice, cool box with ice + ozone, 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 20±0Aa 26.67±5.77Aa 31.2±9.89Aa 30.93±30.93Aa 
1 32±5.29Aa 34.67±1.15ABa 33.33±6.11Aa 26±5.29Aa 
2 33.33±11.55Aa 36.67±3.06ABa 34.67±8.33Aa 30.67±9.45Aa 
3 30±7.21Aa 23.33±5.03ABa 34±7.21Aa 28.67±3.06Aa 
4 29.33±2.31Abc 28±3.46ABab 39.33±4.62Aa 20.67±5.03Aa 
5 32.67±1.15Ab 23.33±4.16ABab 20.00±2Aa 26±10.39Aab 
6 29.33±11.72Aa 30±22.54Ba 51.33±42.16Aa 28.67±3.06Aa 

Table 3. Water holding capacity (%). 

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 
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refrigerator + ozone, and refrigerator for 6 days of 

storage which were marked by different superscripts on 

ANOVA analysis with 95% confidence interval. 

Changes in pH at each storage treatment fluctuated with 

the longer the storage process causing the pH of the 

steamed blue swimming crab to be higher. Anam et al. 

(2019), the pH of soymilk beverage with the application 

of ozone has a different pH, in which there was an 

increase and a decrease. This is related to the buffering 

capacity of the liquid. 

3.5 Total plate count   

TPC is a method used to determine the number of 

bacteria in a product. TPC in steamed blue swimming 

crabs indicated the level of quality deterioration which 

has implications for damage to nutritional components. 

Steamed blue swimming crabs with storage of cool box 

iced, cool box iced and ozone, refrigerator and ozone, 

and refrigerator for 6 days had an increasing TPC value. 

The results of the steamed blue swimming crab TPC 

measurement are presented in Table 5. 

Based on the results of data processing, there is 

significant differences between steamed blue swimming 

crabs stored in cool box iced, cool box iced and ozone, 

refrigerator and ozone, and refrigerator on day 3 to day 6 

which were marked by different superscripts. The TPC 

value in the steamed blue swimming crab sample on day 

0 was 1.30×103 CFU/mL. The TPC value of steamed blue 

swimming crab storage in the cool box iced had the 

highest TPC value compared to other treatments, where 

the TPC value of steamed blue swimming crab on the 3rd 

and 6th days of cool box iced storage was 1.88×104 CFU/

mL and 7.4×105 CFU/mL. The average TPC value of 

steamed blue swimming crab on the 3th and 6th days of 

cool box iced and ozone storage was 2.12×104 CFU/mL 

and 5.73×104 
CFU/mL, while the average TPC value of 

steamed crab on the 3th and 6th days of refrigerator 

storage was 2.23×104 CFU/mL and 3.51×105 CFU/mL. 

Storage of steamed blue swimming crab in a refrigerator 

and ozone is the best practice because it is able to inhibit 

the growth of bacteria or has the lowest TPC value 

during the storage process. The average TPC value of 

steamed blue swimming crab on the 3th and 6th days of 

refrigerator and ozone storage was 1.92×104 CFU/mL and 

4.02×104 CFU/mL. This shows that the use of ozone was 

able to give a real effect on the storage time of steamed 

blue swimming crab. According to Zhao et al. (2019), 

ozone can extend the shelf life of fishery products by 

means of microbial inactivation. The application of 

ozone to swabbed fish was able to reduce TPC, where 

the TPC value of swabbed fish not washed with ozone 

was 7.5×104 CFU/g and swabbed fish washed with 

ozone was 2.1×103 CFU/g (Sopher et al., 2007). Based 

on the research by Susan et al. (2018), the application of 

ozone to tomatoes was able to inhibit the growth of 

bacteria from a TPC value of 4.8×105 CFU/g on day 12, 

while tomatoes without application of ozone were only 

able to last 6 days with a TPC of 9.7×108 CFU/g. 

3.6 Total volatile base nitrogen 

TVBN is an indicator of the freshness of fishery 

products based on the accumulation of basic compounds 

(ammonia, trimethylalamine, and other volatile 

compounds) through bacterial activity. The higher the 

TVBN, the higher the total bacteria. Nitrogen bases will 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 7.3±0A 7.3±0A 7.3±0A 7.3±0A 
1 7.25±0.19Aa 7.6±0.18ABab 7.575±0.49Abab 7.85±0.05Abb 
2 7.57±0.20Aa 7.67±0.20Ba 7.77±0.05ABCa 7.77±0.27Bca 
3 8.15±0.26Ba 8.25±0.12Ca 8.22±0.37ABCa 8.27±0.15Bca 
4 8.02±0.05Ba 8.17±0.05Cb 7.72±0.09BCc 7.52±0.05Cd 
5 8±0.11Ba 8.07±0.22Ca 8.05±0.19Ca 7.92±0.09Cda 
6 8.17±0.12Ba 8.25±0.12Ca 8.17±0.17Ca 8.1±0.18Da 

Table 4. pH of blue swimming crab during chilled storage. 

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 3.11±0.00A 3.11±0.00A 3.11±0.00A 3.11±0.00A 
3 4.27±0.09AB 4.30±1.87B 4.26±0.18B 4.34±0.05B 
6 5.47±0.84B 4.71±0.25B 4.52±0.35B 4.82±0.59B 

Table 5. Total plate count (Log CFU). 

Values are presented as mean±SD of three replicates. Values with different superscripts are statistically significantly different 

(p<0.05). 
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increase during the decay process (Sholahuddin, 2020). 

TVBN measurement results are presented in the Table 6. 

The TVBN values of steamed blue swimming crabs 

with storage of cool box iced, cool box iced + ozone, 

refrigerator + ozone, and refrigerator on day 3 to day 6 

showed significant differences which were indicated by 

different superscripts. Based on the TVBN graph, it 

shows that steamed blue swimming crabs stored in an ice 

cool box have the highest TVBN value, while steamed 

blue swimming crabs with ozone and refrigerator storage 

have the lowest TVBN values. The longer the storage 

time of the steamed blue swimming crab, the higher the 

TVBN value, which can be an indicator of the decline in 

the quality of the steamed blue swimming crab. Yunizal 

et al. (1998) in Bentalen et al. (2017) showed that the 

indicator of fish freshness can be seen from the number 

of TVBN, where the higher the TVBN, the lower the 

freshness of the fish. This is due to the reshuffling of 

proteins by the activity of microorganisms into volatile 

compounds during the storage process. Based on the 

research of Yuliani et al. (2018), the TPC value in tuna, 

milkfish, and shrimp stored with ozone in cold storage 

has a smaller value than the control. Tuna with ozone 

storage and cold storage had a TVB-N value of 21.40 

mgN/100 g on day 15, while the TVB-N value of control 

samples was 10.32 mgN/100 g on day 4. 

3.7 Sensory analysis 

Sensory test is a form of testing that uses the human 

senses to determine the physical acceptance of product 

quality characteristics. Sensory evaluation is carried out 

at various processing levels such as after landing to after 

processing (Bernardi et al., 2013). The sensory test 

parameters of steamed crabs consist of texture, taste, 

color, and smell. The results of sensory observations are 

presented in Table 7. 

Based on the results obtained, there were significant 

difference between steamed blue swimming crabs and 

storage in a cool box iced, cool box iced + oxon, 

refrigerator + ozone, and refrigerator for 6 days of 

storage which is marked by a different superscript on the 

95% confidence interval ANOVA analysis. Steamed 

blue swimming crabs with storage in the refrigerator + 

ozone and cool box iced+ozone has sensory values that 

can be accepted by consumers until after the sixth day, 

but the sensory values of refrigerator+ozone were higher. 

Steamed blue swimming crabs with cool box iced 

storage only lasted on the fourth day, while steamed blue 

swimming crabs with refrigerator storage lasted until the 

fifth day. This shows that the use of refrigerator + ozone 

in the storage of steamed blue swimming crabs can 

increase the shelf life and sensory quality. Okpala (2016) 

reported that the technological advances encourage the 

application of ozone in the food industry because ozone 

was able to extend shelf life and maintain product 

sensory quality. In addition, ozone can come into contact 

with food briefly. 

 

4. Conclusion  

Different chilled storage treatments of whole blue 

swimming crab gave different effects to whole steamed 

blue swimming crab. Central temperature of whole blue 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

0 14.39±0.00A 14.39±0.00A 14.39±0.00A 14.39±0.00A 
3 23.50±12.67Aa 23.12±12.96Aa 20.66±5.83Aa 17.68±2.65Aa 
6 40.33±17.14Aa 23.10±1.80Ba 22.11±4.31Aa 23.84±5.97Aa 

Table 6. Total volatile base nitrogen (mgN/100 g). 

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 

Storage Time 
(days) 

Storage Treatments 

CBI CBI-O REF-O REF 

1 8.75±0.34Aa 8.58±0.28Aa 8.91±0.28Aa 8.66±0.28Aa 
2 8.33±0.33Aa 8.5±0.57AEa 8.83±0.28Aab 8.41±0.31Aa 
3 7.25±0.31BCa 7.75±0.31ABCab 7.91±0.28BCDEab 7.50±0.44BCab 
4 6.83±0.28Ca 7.05±0.04BCDbcd 7.66±0.33CDEc 7.25±0.50Cd 
5 5.83±0.44DEa 7.33±0.33CDbc 7.58±0.04Dec 6.41±0.21Da 
6 4.50±0.57Ea 7.16±0.28Dbc 7.41±0.31Ec 5.25±0.31Ea 

Table 3. Water holding capacity (%). 

Values are presented as mean±SD of three replicates. Values with different uppercase superscripts within the same column are 

statistically significantly different (p<0.05) while values with different lowercase superscripts within the same row are 

statistically significantly different (p<0.05). 
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swimming crab in refrigerator were lower than blue 

swimming crab in cool box. Ozone treatment (CBI-O 

and REF-O) showed better preservation results in TPC, 

TVBN and sensory value compare to non-ozone 

treatment. The results showed that whole steamed blue 

swimming crab were rejected after 3 days in CBI, after 4 

days in CBI-O and after 6 days were still accepted in 

both refrigerated storage (REF and REF-O). Ozone 

treatment could prolong the freshness of steamed blue 

swimming crab but reduce the typical aroma. 
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