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Abstract⎯ lemuru fish is a pelagic fish that is widely found in Indonesian waters that have an economical selling price. 

Fish is a food that is easily damaged so it requires good and correct handling. The purpose of this study was to determine 

the effect of temperature and storage time on the number of microbes in fresh lemuru fish. This study uses a quantitative 

research design. The treatment in this study was carried out with 2 treatments of differences in temperature and time. The 

number of microbes obtained at 00C at storage time for 0 hours (10,1 x 104 colonies / ml), 24 hours (8,8 x 104 colonies / ml), 

and 48 hours (6,3 x 104 colonies/ml). At 50C at storage time for 0 hours (10,2 x 104 colonies/ml), 24 hours (9,8 x 104 

colonies/ml), and 48 hours (9,0 x 104 colonies/ml). At 270C at storage time for 0 hours (10,4 x 104 colonies/ml), 24 hours (23,3 

x 104 colonies/ml), and 48 hours (29,8 x 104 colonies/ml). In conclusion, the longer the storage time of lemuru fish with low 

temperatures, the number of microbes that grow is small. 
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I. INTRODUCTION1 

Indonesia is a country with islands and is surrounded 

by oceans. This is what makes Indonesia has abundant 

fishery products. The fishery is in the form of marine life 

and one of them is fish [1]. Fish is said to be a very 

easily damaged food source whose handling process 

must be done quickly and appropriately. Using a poor 

handling method will lead to poor quality of fish 

products if a good handling method leads to good quality 

fish products. Lemuru fish is a fish that is widely found 

in Banyuwangi water. This fish is one of the pelagic fish 

that swim only on the surface of the waters so many 

fishermen in Banyuwangi water catch a lot. Many people 

catch pelagic fish for their consumption or are sold to the 

market and processed into products that have a high 

selling value. Fish, in general, have a high protein 

content, as well as lemuru fish. [2]. In addition, lemuru 

fish also contain unsaturated fatty acids namely omega 3 

consisting of EPA (Eicosa Pentaenoic Acid), DHA 

(Docosa Hexaenoic acid), and Linoleic [3]. 

Fish is a commodity that is easy and quickly 

decomposes so it requires handling in maintaining its 

quality [4]. Fish is a food that is easily damaged 

(perishable food). Many types of microbes can grow and 

cause foul odors and carnations that can decompose the 

nutritional components of these foods. Then it takes 

good handling somewhat the fish does not suffer damage 

[5]. 
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Fish contains many organic and inorganic 

compounds that are good for the human body. However, 

fish is also a food that is quickly damaged. With good 

fish handling, the fish can be maintained in quality until 

the fish is ready to be consumed. Various methods have 

been done to maintain the freshness of fish quality, one 

of which is by methods such as cooling and freezing [2]. 

The level of freshness and speed of quality decline in 

fish can be affected by several internal and external 

factors. Internal factors consist of the type and biological 

condition of the fish. External factors consist of the 

process of death, time, handling methods, and 

infrastructure in handling the fish. Good fish handling 

procedures can maintain the quality of fish ranging from 

capture to consumption by consumers by inhibiting 

spoilage, minimizing contamination, and no physical 

damage to fish. In general, each type of fish has a pattern 

and speed of decline in quality that is different from 

other types of fish. The speed of decline in the quality of 

fish that experience cuts or bruises are faster than fish 

with intact physical condition [6].  

Supporting factors that can cause microbial growth 

and foul odor are environmental factors. Environmental 

factors such as temperature, oxygen, pH, shelf time, and 

cleanliness of facilities and infrastructure [7]. Handling 

fish that can maintain the level of freshness of fish or the 

quality of fish by using low temperatures. The use of low 

temperatures can slow down biochemical processes that 

occur in the body of fish and can maintain the quality of 

fish. The biochemical process of the fish can also be seen 

in the pH level of the fish's body. So the pH in the body 

of the fish also affects the quality of fish [8]. Therefore, 

the goal of this study was to find out the effect of 

differences in temperature and storage time on the 

number of microbes in fresh lemuru fish (Sardinella 

lemuru). 
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II. METHODS 

This study uses a quantitative research design. The 

research conducted by testing the number of microbes in 

lemuru fish (Sardinella lemuru) was conducted at the 

Faperta Laboratory of PGRI Banyuwangi University. 

The treatment in this study was carried out with 2 

treatments of differences in temperature and time. The 

treatment of temperature differences is using 

temperatures of 00C, 50C, and 270C. The time difference 

between treatment is 0 hours, 24 hours, and 48 hours. 

III. RESULTS AND DISCUSSION 

Freshness is a detector to distinguish fish with good 

and bad quality. Fish can be said to be still fresh if 

biochemical, microbiological, and physical changes that 

occur have not caused damage to the fish's body. While 

fish are not fresh then there have been changes 

biochemically, microbiologically, and physically in the 

body of the fish [9].  Temperature treatment in fish can 

maintain the quality or level of freshness of fish. The 

lower the temperature of the fish can be lowered and the 

more stable the temperature maintained during handling 

then the quality of the fish or quality, the better the fish 

[10]. Temperature treatment of 00C, 50C, and 270C with 

storage time of 0 hours 24 hours, and 48 hours in lemuru 

fish (Sardinella lemuru) can be seen in table 1. 

 

 
TABLE 1. 

DATA FROM OBSERVATION OF THE NUMBER OF MICROBES 

Temperature Treatment Storage Time Total TPC 

Ʃ colonies / ml 

Temperature 00C 0 hour 10,1 x 104 

24 hours 8,8 x 104 

48 hours 6,3 x 104 

Temperature 50C 0 hour 10,2 x 104 

24 hours 9,8 x 104 

48 hours 9,0 x 104 

Temperature 270C 0 hour 10,4 x 104 

24 hours 23,3 x 104 

48 hours 29,8 x 104 

 

Can be seen in table 1, at the treatment of 

temperature 00C at storage time for 0 hours obtained a 

total TPC of 10,1 x 104 colonies/ml. At 24-hour storage, 

time obtained a total TPC of 8,8 x 104 colonies/ml. At 48 

hours of storage time, a total TPC of 6,3 x 104 colonies/ 

ml was obtained. From these results, the number of 

microbes is getting less and less along with the longer 

storage time with a temperature treatment of 00C. If the 

storage temperature is lowered then microbial growth 

will be inhibited, characterized by enzymatic reactions 

that take place in the cell. Decreased inhibition of 

microbial growth in low-temperature storage results in 

changes in membrane structure and reduced supply of 

nutrients to enzymes in cells. This can be demonstrated 

by the number of microbial responses that are decreasing 

in growth due to low-temperature storage treatment [11].  

The rate and pattern of decrease in the quality of fish are 

greatly influenced by temperature, where the higher the 

temperature the faster the decrease in the quality of 

freshness of fish [12]. The use of low temperatures of 

00C in fresh fish can slow the rigormortic phase in fish 

and suppress microbial activity, suppressing chemical 

reactions and organoleptic changes [13]. If food is not 

stored at low temperatures, many pathogenic bacteria 

will grow and cause disease in humans. Pathogenic 

bacteria that are often detected in fish include 

Achromobacter, Pseudomonas, Micrococcus, Bacillus, 

Clostridium, Shigella, Salmonella, and Vibrio. These 

bacteria can cause damage to the body of fish and if 

consumed by humans can cause disease in humans [14]. 

At the temperature treatment of 50C obtained the 

total result of TPC at storage time for 0 hours amounting 

to 10,2 x 104 colonies/ml. At 24 hours of storage time, a 

total TPC of 9,8 x 104colonies/ ml was obtained. At 48 

hours of storage time, a total TPC of 9,0 x 104 colonies/ 

ml was obtained. At 50C storage temperature treatment, 

there was a decrease in the number of microbes growing, 

but the decrease was not very significant compared to the 

storage temperature of 00C. At a storage temperature of 

00-50C in the fish, the preservation process can slow the 

growth of bacteria and some bacteria die and some songs 

remain slow-growing by forming spores. The use of low 

temperatures also resulted in a decrease in chemical 

processes and the number of bacteria associated with the 

decay process [7]. Fish contains many organic and 

inorganic compounds that are good for the human body. 

However, fish is also a food that is quickly damaged. 

With good fish handling, the fish can be maintained in 

quality until the fish is ready to be consumed. Various 

methods have been done to maintain the freshness of fish 

quality, one of which is by methods such as cooling and 

freezing. Handling with cooling and freezing to prevent 

damage or decay. This handling can also extend the shelf 

life. Refrigeration can only extend the storage life of fish 

within a few days. While freezing can extend the storage 

life of fish within a few months. Storage with low 

temperatures can not kill all microorganisms, but only 

inhibits the growth of microorganisms.  [2]. 

At the temperature treatment of 270C obtained the 

total result of TPC at storage time for 0 hours amounting 

to 10,4 x 104 colonies/ml. At 24 hours of storage time, a 
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total TPC of 23,3 x 104 colonies/ ml was obtained. At 48 

hours of storage time, a total TPC of 29,8 x 104 colonies/ 

ml was obtained. At a storage temperature of 270C 

obtained result of the longer the storage time, the 

increasing the number of microbes in fish. This is due to 

the absence of low temperature treatment that can inhibit 

enzymatic reactions in the microbial body so that the 

amount of microbial growth also increases. At room 

temperature 250-280C, the bacteria that can grow are 

bacteria belonging to the mesophil group, bacteria that 

can survive at an optimum temperature of 370C [14]. 

Cooling is the handling commonly used in fish to slow 

down damage to fishing products. In addition to good 

handling as well uses a cold chain system and prioritizes 

sanitation and hygiene [12].  

IV. CONCLUSION 

In this study, the number of microbes obtained at a 

temperature treatment of 00C at storage time for 0 hours 

(10,1 x 104 colonies / ml), 24 hours (8,8 x 104 colonies / 

ml), and 48 hours (6,3 x 104 colonies / ml). At 50C at 

storage time for 0 hours (10,2 x 104 colony/ ml), 24 

hours (9,8 x 104 colony / ml), and 48 hours (9,0 x 104 

colonies / ml). At 270C at storage time for 0 hours (10,4 

x 104 colonies/ ml), 24 hours (23,3 x 104 colony / ml), 

and 48 hours (29,8 x 104 colonies / ml). The results 

concluded that the longer the storage time with low 

temperatures, the number of microbes that grow is 

hampered. While the longer the storage time with the 

room temperature, the number of microbes that grow 

increases. 

REFERENCES 

[1]  Nandya F. R., Ika. N., Dewi M., Nadya A. 2021. 

Phytochemicals and Antioxidant of Seaweed Tea 

Padina Australis.  International Journal of Marine 

Engineering Innovation and Research 6 (4) : 255-

258.  

[2]  Nenobais, A.E., Nandya F.R., Dewi M., Al Farizi 

H., dan Moh. Ihza I. 2021.  Preservation of Lemuru 

(Sardinella lemuru) by Salting and Drying Methods 

at Istana Muncar Ikan SMEs of Banyuwangi 

District. Journal of Aquaculture Development and 

Environment 4 (2) : 263-265.  

[3]  Andhikawati, A., Rega P., Nora A., dan Pringgo 

K.D.N.Y. P. 2020. Karakteristik Minyak Ikan 

Lemuru Yang Disimpan Selama 30 Hari Pada Suhu 

Rendah (50). Jurnal Akuatek 1 (1) ; 46-52.  

[4]  Nuryanti, I. F., Arfiati U.U., dan Nandya F.R., 

2020. Penanganan Pasca Panen Ikan di UD. 

Karunia dan UD. Berkat Food. Jurnal Ilmu 

Perikanan dan Kelautan 2 (1): 22-31.  

[5]  Handayani, A., A. Alimin, dan W. O. Rustiah. 

2014. Pengaruh Penyimpanan Pada Suhu Rendah 

(Freezer -3oC) Terhadap Kandungan Air dan 

Kandungan Lemak pada Ikan Lemuru (Sardinella 

longiceps). Jurnal Penelitian Sains Kimia 2 (1) : 64-

75.  

[6]  Metusalach, Kasmiati, Fahrul dan Ilham J. 2014. 

Pengaruh Cara Penangkapan, Fasilitad Penangan 

dan Cara Penanganan Ikan Terhadap Kualitas Ikan 

Yang Dihasilkan. Jurnal IPTEKS PSP 1 (1) : 40-52.  

[7]  Pandit, I.G. S., N. T. Suryadhi, I. B.Arka, dan N. 

Adiputra. 2021. Pengaruh Penyiangan dan Suhu 

Penyimpanan Terhadap Mutu Kimiawi, 

Mikrobiologi dan Organoleptik Ikan Tongkol 

(Auxis tharzard, Lac). Fakultas Pertanian 

Universitas Warmadewa : 1-12.  

[8]  Simangunsong. J. F. 2019. Karakteristik Mutu 

Organoleptik dan pH ikan Baung (Mystus nemurus) 

Dengan Perendaman Kitosan. Jurnal Fakultas 

Perikanan dan Perikanan Universitas Riau :1-11.  

[9]  Hadiwiyoto. 1993. Teknologi Pengolahan Hasil 

Perikanan. Edisi Pertama, Liberti : Yogyakarta.  

[10]  Junianto. 2003. Teknik Pengolahan Ikan. Penebar 

Swadaya : Jakarta. Hlm 62-78.  

[11]  Waluyo. L. 2005. Mikrobiologi Umum. Universitas 

Muhammadiyah : Malang. Hlm 45-61.  

[12]  Litaay. C., Sugeng H. W., John H., dan Bambang 

H. 2017. Pengaruh Perbedaan Metode Pendinginan 

dan Waktu Penyimpanan Terhadap Mutu 

Organoleptik Ikan Cakalang Segar. Jurnal Ilmu dan 

Teknologi Kelautan Tropis 9 (2) : 717-726.  

[13]  Murniyati, A. S dan Sunarman. 2000. Pendinginan, 

Pembekuan, Pengawetan Ikan. Kanisus. 

Yogyakarta. Hlm 5-21.  

[14]  Kadir, Laksmyn. 2003. Pengaruh Suhu dan Lama 

Penyimpanan Terhadap Jumlah Kandungan Bakteri 

dan Kualitas Fisik Ikan Tongkol Asap (Euthynnus 

afinis). Universitas Erlangga. Hlm 53-55. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


