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Abstract

Fish is a commodity with high nutritional value. The content of this nutritional value causes fish to be
easy to decompose. Therefore, it is necessary to develop and process skipjack fufu (smoked skipjack)
fish that improve the quality of smoked skipjack tuna (smoked skipjack) chemically, microbiologically,
and with low histamine content. The purpose of this study was to determine the chemical,
microbiological, and histamine quality of smoked fish with conventional and non-conventional smoking.
This type of research was a quantitative study with a randomized block design. This research is a
laboratory experiment with two treatments, namely conventional and non-conventional methods
equipped with three replications and three blocks.

The results of the test on the third day (H3) and the ninth day (H9) of storage showed that there was no
growth of Salmonella sp. and Vibrio cholera in smoked fish samples with conventional (P2) and non-
conventional (P1) smoking techniques. There were differences in non-conventional and conventional
smoking on the histamine content in smoked fish.

Conclusion. There was no growth of Salmonella sp and Vibrio cholera in smoked fish. There is a
difference in the histamine content of conventional (P2) and non-conventional (P1) smoking techniques
in smoked fish.
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1. Introduction

Fish is a fish product commodity with high nutritional value. The content of high nutrition value causes fish
to be rotten easily. High water and protein content lead to free amino acids used for the metabolism of
proliferating microorganisms that produce ammonia products, biogenic amines, organic acids, ketones, and
sulfur components (Radjawane, Darmanto, & Swastawati, 2016). Skipjack tuna (Katsuwonus pelamis) is a
type of marine fish commonly consumed by the Indonesian people and enriched by a high protein content
which is good for the human body (Kekenusa, Watung, & Hatidja, 2012).

The number of captured fisheries products in North Maluku Province is 254,877 tons which processed
products have only reached 25,292 tons (BPS 2017). Meanwhile, data on fish trade out of Ternate City to
Bitung, Jakarta, Makassar, and Batam only about 1,076,031 kilograms in good condition. Proper processing
of fufu (smoked skipjack tuna) can increase the economic value and quality of the fishery commodity, which
has an impact on the PAD of North Maluku and the City of Ternate.

Tuna is one type of fish that immediately decayed due to the activity of microorganisms (if left at room
temperature). Spoiled tuna will cause histamine poisoning that shows the emergence of allergy symptoms
(Fendjalang, 2018). This poisoning will usually arise due to the high levels of histamine found in the fish we
consume. Histamine poisoning will be dangerous if someone consumes fish with a histamine content of 50
mg/100 g of fish (Amir, Metusalach, & Fahrul, 2018). The cause of the high histamine content in raw
materials is the sanitary conditions during the handling of fish on board and also the temperature in
maintaining the quality of the fish (Joshi & Bhoir, 2011).

To maintain the quality and shelf life of skipjack tuna, the people of North Maluku make it in smoked fish
form. Smoked fish in North Maluku is known as fufu fish. The community is like this because it has a good
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taste and a distinctive smell (Hamid, 2018). UV detector is one the factors that determine histamine
concentrations with a high-performance liquid chromatography (Peivasteh-Roudsari et al., 2020). Thus,
efforts are needed to develop and process skipjack tuna fufu (smoked skipjack) which can improve the
quality of tuna fufu (smoked skipjack) chemically, microbiologically, and histamine content.

In Ternate, the processing of Smoked skipjack still uses the traditional smoking technique, the raw material
for burning using a coconut belt. The processing process requires a large amount of fuel and requires a long
time in the fumigation process. Therefore, it is necessary to develop appropriate technology that is more
efficient and effective in smoking raw materials the smoking time becomes shorter. Nowadays, the problem
faced by producers is the need to develop an oven as a traditional smoking tool. It is considered safer, more
effective, and efficient in processing smoked fish. Moreover, this oven uses less fuel than ordinary smoking.
Furthermore, the smoking process is faster. A study proved that the smoked fish from the fabricated
smoking kiln have a longer shelf-life than those from the commonly used drum oven (Magawata & Musa,
2015).

From these descriptions and reviews, researchers are interested in researching with the title The Effect of
Conventional and Non-Conventional Smoking on Microbiology and Histamine in Fufu Fish (Smoked Fish).

2. Method

This study aims: To know the difference between conventional and non-conventional smoking on
microbiology and histamine in smoked fish.

This type of research is quantitative research with a randomized block design. The study is a laboratory
experiment with two treatments: conventional and non-conventional smoking processes. There were three
replications and three blocks. The process involved conducted in three stages. The first stage is to prepare
two samples of 1000 grams of fresh skipjack fish each. The second stage is smoking using a FAVEN or
conventional oven and ordinary traditional smoking or non-conventional smoking. The raw material for
smoking uses a dry coconut belt. The third stage carried out microbiological analysis (Salmonella sp and
Vibrio cholera) twice on day three and day six. Histamine analysis was carried out on day 3, day 6, day 9,
and day in pairs, respectively.

The study location was in the Nutrition Laboratory of the Ternate Health Polytechnic and the PT. Saraswanti
Indo Genetech Bogor. It takes time from February to November 2019. Bluefin tuna is the study population.
It is the most commonly used by producers as the base material of smoked fish.

3. Result

a. Demographic Data

Smoked fish used in this study was bluefin tuna obtained from fishermen with a catch age and stored for 1-2
days in a fresh state. Smoked fish samples consisted of two groups with three replications for histamine
measurement, salmonella sp and vibrio colerae measurements were repeated twice. The sample codes for
non-conventional smoking treatments were P1H3 (third day testing), PLH6 (sixth day testing), P1H9 (ninth
day testing). Meanwhile, conventional smoking uses the sample code, namely P2H3 (third day testing),
P2H6 (sixth day of testing), P2H 9 (ninth day of testing).

b. Salmonella sp and Vibrio Cholerae

Table.1 Results of Microbiological Testing of Salmonella sp in Conventional and Non-Conventional

Smoked Fish
Day of Salmonella sp
Testing P1 P2
H3 Negative Negative
H6 Negative Negative

Note
P1: Non-conventional smoked
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P2: Conventional smoked

Based on the results of the study in table 4.1, testing on the third day (H3) and the ninth day (H9) of storage
showed that there was no growth of salmonella sp in smoked fish samples using conventional (P2) and non-
conventional (P1) smoking techniques.

c. Vibrio Cholerae
Table 2 Test Results of Vibrio Cholerae on Conventional and Non-Conventional Smoked Fish

Day of Testing Vibrio Cholerae
P2 P1
H3 Negative Negative
H6 Negative Negative

Note:
P1: Non-conventional smoked
P2: Conventional smoked

Based on the results of the study in table 4.2, on the third day of testing (H3) and the ninth day (H9) of
storage there was no growth of Vibrio cholerae in smoked fish samples using Conventional (P2) and Non-
Conventional (P1) smoking techniques.

d. Kandungan Histamin

Table 3 Histamine Test Results on Conventional and Non-Conventional Smoking Techniques Smoked Fish

Day of Histamine p
Testing Pl P2
H3 251.60 106.96
H6 1040.81 524.65 0,026
H9 2602.91 2384.10
Average 1298.44 1004.24
SD+ 1196.639 1210.550

Table 4.3 shows the third day of testing (H3) of storage of histamine content in smoked fish samples with
non-conventional smoking techniques (P1H3) was 251.60 mg/kg. While the results of the sixth day of
storage (H6) showed an increased Histamine content in smoked fish samples with conventional smoking
technique (P2H6) was 106.96 mg/kg and increased up to 2602.91 mg/kg on the ninth day (H9) of storage.
The average histamine value on the third day (H3) to the ninth day (H9) was 1298.44 mg/kg with
SD+£1196.639 mg/kg. In contrast to the third day of testing (H3), histamine content in smoked fish samples
with conventional smoking techniques (S2H3) was 106.96 mg/kg. The test on the sixth day (H6) of storage
of histamine content in smoked fish samples with conventional smoking techniques (P2H6) was 524.65
mg/kg and increased to 2384.10mg/kg on the ninth day (H9) of storage. Tilapia average on the third day
(H3) to the ninth day (H9) was 1004.24 mg/kg with SD+1210.550 mg/Kkg.

4. Pembahasan

a. Effect of Conventional and Non-Conventional Smoking on the Content of salmonella sp in smoked fish
Salmonella sp bacteria is a type of bacteria that belongs to the Enterobacteriaceae group. The results showed
that conventional smoking different from non-conventional smoking on the content of salmonella sp in
smoked fish. No salmonella sp was detected, presumably because it has been well-handled. In the processing
stage, all food safety standards: the use of gloves and media for placing samples are provided in a sterile
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condition so that it helps in maintaining the quality of smoked fish. Factors that influence the contamination
of salmonella sp bacteria, namely the application of poor sanitation and hygiene applied when producing
smoked fish to the transportation and marketing process because of the high risk of contamination occurring
at this stage of the production chain (Ekawati, Martini, & Yuliawati, 2005).

The quality of smoked fish can be maintained because the process that is maintained properly, starting from
the process of selecting fish, processing, distributing to the sales process, control, and standardized handling
must be carried out because fish is a potential medium for growth (Amra, Ali, & Hamid, 2018).

b. The Effect of Conventional and Non-Conventional Smoking on the Content of Vibrio cholerae in
Smoked Fish

Mewengkang H.W (2010) stated that Vibrio Chorelae has an optimal growth temperature of 5°-40°C. At
50°C. These bacteria cannot grow because the Vibrio cholerae bacteria cannot tolerate heat. Smoked
skipjack tuna processed in hot smoke. It can kill Vibrio cholera because these bacteria are intolerant to heat,
especially when the blade temperature is above 50°C. The factor that causes smoked fish to be free of Vibrio
cholera is because it is processed well. The treatment during processing where the fish stomach must be
clean and the equipment used is sterile (Mewengkang, 2010). A study showed there was no Vibrio cholera
in smoked fish that is properly processed (Hadinoto, Kolanus, & Manduapessy, 2016).

c. The Effect of Conventional and Non-Conventional Smoking on the Histamine Content in Smoked Fish
Based on the results of statistical tests using the two-way ANOVA method in table 3.4, it shows that there
are differences between conventional and non-conventional smoking on the histamine content of smoked
fish with a significant level of p 0.026 0.05. This difference is presumably because the technique of the
conventional smoking produced heat equally in the smoking cabin to resulting a perfect level of maturity so
that the water content in smoked fish is lower than non-conventional smoking. Water content is one of the
important characteristics of foodstuffs, because water can affect the appearance, texture, and taste of
foodstuffs (Mailoa, Lokollo, Nendissa, & Harsono, 2019). The high and low water content in foodstuffs
determines the freshness and durability of these foodstuffs, high water content results in easy bacteria and
mold.

Based on the results of previous studies showed that the average value of the water content of conventional
smoking on the first day to the ninth day was 44.2550 with SD+2.68719 and the average value for non-
conventional was 45.8325% with SD+1.94087 which was below the standard of smoked fish water content.
The standard value of smoked fish moisture content based on SNI (2013) is a maximum of 60-65%.

The Indonesian National Standard for histamine content in smoked fish is 100 mg/100 grams. The test data
on the third day (H3) shows that the histamine content is still below the SNI standard, while on the sixth day
(H6) and the ninth day (H9) it becomes 1040.81 mg/kg and 2602.91 mg/kg is above the standard.

Moisture content is an important parameter to determine the quality of smoked fish produced. The water
content contained in smoked fish can affect the shelf life of smoked fish (Tumonda, Mewengkang, &
Timbowo, 2017). Because the water content is a medium for microbes to breed. Water content is an
important parameter to determine the quality of smoked fish produced. The water content contained in
smoked fish can affect the shelf life of smoked fish. The rapid increase in histamine levels is the result of the
optimum growth of histamine-producing bacteria (Kanki, Yoda, Tsukamoto, & Baba, 2007).

Another suspected factor is the handling during the smoked fish production process. Fish smoked by
conventional smoking is carried out in a closed manner so that it does not come into contact with the open
air, while non-conventional smoking techniques are carried out openly so that it is potentially contaminated
with sources of histamine-producing bacteria. Handling is the main key in inhibiting the formation of
histamine, discoloration, protein solubility, and microbial growth in skipjack tuna (Singh, Mittal, &
Benjakul, 2021). Smoking fish is intended to maintain freshness, in the sense that it still meets the
requirements for human consumption by preventing the occurrence of fish spoilage. Fish smoking is one of
the fish processing methods that combines the process of salting, heating and attaching the chemical
components of smoking (Prasetyo, Darmanto, & Swastawati, 2015). Incidence of histamine producing
bacteria in all fish samples and their incidence can be minimized by implementation of more hygienic and
sanitary conditions during handling and processing of fish based on the guidelines of FDA (Joshi & Bhoir,
2011).
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5. Concl
a. Concl

usion
usion

1. There was no Salmonella sp. in conventional and non-conventional smoking of smoked fish

2. Vibrio cholera bacteria was not found in both conventional and non-conventional smoking of
smoked fish

3. There is a difference between non-conventional and conventional smoking on the histamine content

in smoked fish.

b. Suggestion
1. Conduct further research by conducting phytochemical analysis starting from the first day of

research

2. Conducting further research by conducting microbiological testing on the raw materials used and
testing smoked fish on the first day as a comparison.
3. Conducting further research in testing histamine-producing bacteria
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