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Abstract: Fish is vertebrate animal with great importance for human nutrition. Fish contains a low-fat, a great source of 

protein, vitamins and minerals so that millions of people getting benefit from fish harvesting, processing, distributing and 

consuming. This review was initiated with the objective of assessing some smoking methods and the quality of microbiology 

on smoked fish. Fish is highly perishable and lose its freshness with in very short period of time unless different preservative 

methods are applied. To preserve and keep its quality and safety, smoking fish is one of the methods that keep quality and 

safety of the fish and fish products. Hot smoking, warm smoking and cold smoking are being applied nowadays. These 

smoking methods do have their own positive and negative impacts. Smoked fish products are rich in essential amino acids, fat-

soluble vitamins, and unsaturated fatty acids that are considered healthy ready-to-eat products and it also have great 

importance to the consumer due to their desirable in taste, aroma, and color. Moreover, Smoking minimizes spoilage and 

pathogenic bacterial activities due to integrated effect of heating, drying, salting and also as a result of deposition of 

polyphenolic constituents on fish. To ensure the quality and safety as well as extend shelf life of fish and its product, smoking 

and proper handling of the food products is important. In addition to this, improving smoking techniques and materials that can 

give maximum nutritive quality and keep the optimum safety of the fish is highly recommended. 
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1. Introduction 

Fish is vertebrate animal that lives in the fresh and sea 

water [14]. According to the estimation Food and Agriculture 

Organization, increase in fish production from aquaculture 

will increase with annual growth rate of 4% and reach 109 

million by 2030 [21]. Fish do have a great importance in 

human nutrition. Fish contains a low-fat, a great source of 

protein, vitamins and minerals [20]. Millions of people 

getting profit from Fish harvesting, handling, processing and 

distributing [2]. Animal based protein is the most important 

food protein found from animal sources. Globally, about 14% 

of all animal protein available represented in the tropic [1]. 

Fish and fishery products are very essential food component 

for a large part of the world's population, with an average 

consumption level of 20.1 kg per capital [15]. Fish is 

relatively less costly and easily accessible source of protein 

in developing country. Fish is perishable and lose freshness 

in short time due to the microbial spoilage and autolytic [13]. 

Conservation of fresh fish in tropical region remains a 

problem because of lack of adequate infrastructure and the 

environmental condition that contribute for spoilage of fish in 

short time [7]. Various preservation methods are applied to 

prevent postharvest losses and spoilage. Some of them are 

frying, fermentation, drying, salting, and smoking [4]. 

Smoking implies fish to direct or indirect action of smoke 

during the incomplete combustion of certain trees used as 

fuel. Smoking of foodstuffs do have great importance on the 

improvement of food organoleptic characteristics, induces 

water loss, and reduces the microbial load [12]. Smoked fish 

products are rich in essential amino acids, minerals, fat-

soluble vitamins, and unsaturated fatty acids that are 

considered healthy ready-to-eat products. Improving the shelf 

life of hot smoked rainbow trout will have economic value on 

the market demand that minimizes the loss [16]. Globally, 

fish are known for having nutritious food items. The need for 

fish consumption is growing due to having high protein with 

omega-3 and-6 polyunsaturated fatty acids, that are essential 
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for human [24]. For having such numerous benefits of 

consuming fish and its products, fish processors have been 

searching for different methods that can easily be processed 

and keep its nutrition, safety and delicacy of taste that can be 

secured [18]. From these different techniques, drying, 

freezing, cooking, salting and smoking are known. Smoking 

is a traditional fish preservation method, having great 

importance worldwide [11]. Currently, smoking fish products 

have great importance to the consumer due to their desirable 

in taste, aroma, and color [8]. Smoking treatment preserves 

food by the synergetic effect of temperature, table salt, and 

other chemical substances released from sawdust with a 

reduced water activity [10]. Food items can be prevented 

from the growth of microbes and extend change of oxidation 

by smoking [17]. Smoking technology maintains good 

physicochemical characteristics of foods, such as pH level, 

volatile basic nitrogen level, thiobarbituric acid reactive 

substances level, textural characteristics, and fatty acid 

profile and eventually improves sensory quality to the end-

point consumer with extended shelf life [19]. 

2. Fish Smoking Methods 

2.1. Hot Smoking 

Hot smoking does have different main processes that: 

cooking; when the smoking is performed at temperatures 

above 80°C, the flesh of the fish is cooked, the heat can 

destroy the microbes that found inside and, on the fish, and 

inactivate enzymes in the gut and flesh, drying: the smoke 

that produced from fire also generates heat that he to dry the 

fish and smoking; the smoke is produced by burning wood 

containing a number of compounds, some of which kill 

bacteria; the process has a preservative value. The smoking 

process can take the form of wet hot smoking or dry hot 

smoking. Both processes are carried out at temperatures high 

enough to cook the fish. Wet hot smoking usually takes about 

1–2 h and yields a moist, versatile product with about 40–

55% moisture content but a limited shelf life of 1–3 days. 

Dry hot smoking, which is usually preceded by the former 

process, takes about 10–18 h, sometimes days, and yields fish 

with 10–15% moisture content, sometimes even below 10%. 

Fish smoked by this process have a shelf life of 6–9 months 

when stored properly. The fish treated with hot smoking is 

ready to consume and has desired aroma. It is applied at the 

temperature of 50–80°C for 20–60 min. [8]. 

2.2. Warm Smoking 

It is fish smoking that carried out by applying a 

temperature between 25–50°C. 

2.3. Cold Smoking 

Cold smoking treatment is that the flesh is not going to be 

cooked, the protein will not be coagulated, does no inactive 

spoilage enzymes or destroy the food pathogen so that storing 

the food inside the refrigerator until consumption is necessary 

[5]. Cold smoking is performed below 25°C and the 

temperature used in the cold smoking process varies depending 

on the species of fish but is usually between 15–23°C. 

3. Microbiology of Smoked Fish 

Spoilage and pathogenic bactericidal activity of smoke are 

due to integrated effect of heating, drying, salting and also as 

a result of deposition of polyphenolic constituents on fish. 

polyphenolic constituents like formaldehyde and acetic acid 

are found to show bactericidal effect which can prevent 

fungal growth and can inhibit viral activities [3]. According 

to [22], the count of bacteria from smoked fish in improved 

smoking kiln; Total Plate Count, Salmonella, Total coliforms, 

and Escherichia coli count were (1.936 × 10
6
, 1.550 × 10

4
, 

2.00 × 10
4
 and 0 cfu/g) than fish smoked in traditional 

smoking kilns (5.656 × 10
6
, 2.100 × 10

4
, 4.53 × 10

4
 and 6.67 

× 10
2
 cfu/g). Smoking of fish product minimizes the number 

of Salmonella, Total Coliforms, and E. coli found in the C. 

gariepinus fish as highest figures were found in fresh samples 

3.575 × 10
4
, 1.80 × 10

5
, and 4.00 × 10

4
 cfu/g, respectively 

and that higher temperatures during smoking resulted in more 

microorganisms being killed and not able to multiply [22]. 

Microbiological study shows the microbiological changes 

of hot smoked rainbow trout fillets treated with/without nisin 

and lysozyme during 42 days of storage at 4°C. The Total 

Mesophilic Aerobic Bacteria in raw rainbow trout was 

determined as 4.40 log cfu/g, indicating a good quality of 

fish. The smoking and brining process significantly reduced 

the microbial load of rainbow trout [16]. 

Aerobic Mesophilic Bacteria and Lactic Acid Bacteria 

were found dominant flora in both types of processed fish, 

with AMB reaching concentrations up to 9.5 and 7.8 Log10 

(CFU/g) in the smoked fish and smoked dried-fish samples, 

respectively and Enterobacteriaceae, E. coli, B. cereus, C. 

perfringens, yeasts, and molds have been found in many 

samples, while other bacteria like Salmonella spp., L. 

monocytogenes, and S. aureus were not detected [6]. The 

variation showed between the minimum and maximum 

values indicates that it has important variability within the 

samples. This variation can be explained by the fact that the 

samples were collected from various processors and sellers 

where the quality of the raw material varied, as well as 

handling and hygiene practices. The density AMB, 

Enterobacteriaceae, and E. coli was also significantly higher 

(p < 0.05) in SF than in SDF [6]. This may occur due to that 

of smoke d fish have more moisture content than that of 

smoked dried-fish. The high load of Aerobic Mesophilic 

Bacteria is likely due to a high contamination level of the raw 

material, and these microorganisms were not fully eliminated 

during the smoking treatment. The postprocess handling and 

storage conditions are also potential sources of renewed 

pollution of the processed fish [23]. The detection of E. coli 

in ten samples suggested a contamination by fecal matter 

from animal or human origin during post smoking handling. 

The presence of B. cereus and C. perfringens beyond the 

permitted limits may arise a hazard to consumer's health. [6]. 

Fish and fish products are exposed more for the spoilage as 
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of bacteria biomass get increased. Smoking with wood-

smoke has antibacterial activities that could effectively 

suppress bacterial growth. According to [9], the bacterial 

count significantly decreases as of increasing time of 

smoking at 20, 25, and 30 minutes. 

4. Conclusion 

In conclusion, Smoking fish do have so many advantages 

in terms of quality and safety of the products. However, there 

may present some harmful microbes due to improper 

processing and handling techniques. Making some 

improvements to minimize pathogenic as well as spoilage 

microbes and maximizing the quality of these smoked fish 

products is important in addition to proper processing and 

handling. Application of Hazard Analysis Critical Control 

Point plays a Lion share in here. 
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