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ABSTRACT

: Fermented fish products have an important role in stimulating appetite by providing unique
aromas and flavours, Many kinds of fermented fish products can be found in various parts of
Indonesia. Raw materials include whole fish, comminuted fish and viscera from marine and fresh
water fishes. The products are peda, jambal roti, kecap ikan, terasi, ikan tukai, bekasang, bekasam,
naniura, picungan, and cincaluk.

INTRODUCTION

Traditional processing makes a significant contribution to fish preservation in Indonesia as about
50 percent of the total marine catch is processed and traditional methods account for more than 40 percent of
that.

One of the traditional fish processing methods is fermentation and many kinds of fermented fish
products can be found in parts of Indonesia. Those products are able to provide specific unique characteristics.
In fermented processing, there is a transformation of organic substances into simpler compounds either by the
action of micro-organisms or by the action of enzymes from the fish (Beddows, 1985). At the same time, the
fish odour of the starting material is changed to the flavour and aromas of certain foods (Bukholder et al., 1968).
Enzymes are most significant in changing the texture and producing some of the flavour but micro-organisms aid
in the development of aroma and flavour (Beddows, 1985).

Consumption of fermented fish products in Indonesia is mainly to introduce specific flavours which
encourage the appetite. The many fermented fish products available in Indonesia provide many different
flavours which meet various consumer appetites. Unfortunately, most of the férmented products are only
available locally. Thus, a fermented product in one province will be very difficult to find in other provinces.

This paper mainly addresses fermented fish products found in Indonesia. Due to lack of scientific
information about most of the products, the paper emphasizes processing technologies, which are traditionally
employed by processors.

PRODUCT TYPES

Based on the information which has been compiled, Indonesian fermented figh can be divided in several
ways, such as in terms of raw materials, fermentation types and final product forms.
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a. Raw Materials

—_

fresh water fish: bekasam

2. marine fish:

2.1. whole gutted fish: peda, jambal roti, ikan tukai, cincaluk, picungan, and naniura
2.2. pounded fish/shrimp: terasi

2.3. visceral: bekasang

b. Types of Fermentation

1. fish and salt fermentation: peda, jambal roti, ikan tukai, bekasang, terasi, and kecap ikan
2. fish, carbohydrate and salt fermentation: bekasam, cincaluk, naniura, and picungan

c. Final Product Forms
1. dried fish: peda, jambal roti, and ikan tukai
2. moist fish: bekasam, naniura, and picungan
3. lumped pounded fish/shrimp: terasi
4. liquid/semi-liquid: kecap ikan, bekasang, and cincaluk,

FERMENTED FISH PRODUCTS

Peda

Peda is mainly found in Java. This product is processed using mackerel (Rastrelliger negletus) as raw
material. Fresh water fish processed into peda did not result in products with similar quality (Sukarsa, 1979).
Nutritional quality of peda can be seen in Table 1.

Table 1. Nutritional quality of Peda.

Parameter Amount in 100 g sample
Moisture content (g) 46
Energy (Calorie) 156
Protein content (g) 28
Fat content (g) 4
Ca (mg) 174
P (mg) 316
Fe (mg) 3.1
Vitamin A (IU) 110
Vitamin B1 (mg) trace
Vitamin C (mg) trace

Source: Soedarmo and Sediaoetama (1977)

The basic method of peda processing is a salting process with two steps. The first salting step takes
several weeks to develop its characteristic flavour and texture, and this is followed by a maturation phase.
Salting is carried out using a 1:3 salt to fish ratio. Fish and salt are arranged in layers alternately in a salting
tank. By the end of the process, the fish are soaked in saturated brine pickle with coarse salt remaining at the
bottom and the top covering the fish. This salting process normally takes 3 days. Maturation is performed by
mixing the fish and salt thoroughly. The amount of salt used is a one third of fish weight. During maturation,
the fish are kept in bamboo baskets, the process taking around 1-2 weeks (Rahayu, 1992). Better products can
be obtained by using eviscerated fish (Hanafiah, 1987) and without salt addition in the second fermentation
(Hanafiah, 1987; Irianto, 1990; Irianto and Brooks, 1994).
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Investigations conducted by Nur and Sjahri (1979) indicate that fish viscera and vacuum encourage the
fermentation process. Use of a starter made from matured peda has a similar effect to fish viscera. Sjachri and
Nur (1979) improved pedah quality by introducing antifungals and antioxidants during processing.

F

Microbiological studies on peda conducted by Hanafiah (1987) revealed Gram-positive cocci
predominated and some were identified as lactic acid bacteria. Isolation of halo-tolerant bacteria from peda by
Suwandi (1988) concluded that bacterial growth in peda was characterized as Gram positive cocci, which were
non-motile, aerobes or facultative aerobes, catalase positive, non-indole producers and oxidase negative. They
can utilize citrate as the only carbon source, ferment glucose and show proteolytic activity. Some of them are
able to reduce nitrate. These bacteria can be classified as mesophiles and require a pH of 6-8. They show
variations in salt tolerance and can be divided on the basis of salt tolerance as weak, moderate and halotolerant
bacteria. Idawati (1996) showed that lactic acid bacteria isolated from peda were homo-fermentative and hetero-
fermentative Lactobacillus sp., Leuconostoc sp., and Streptococcus sp..

Jambal Roti

Jambal roti is processed from marine catfish (Arius thalassinus). Production centres in Java are
Pekalongan, Cilacap, Cirebon and Pangandaran. Basically, processing methods applied in all production places
are the same, but each location has their own specific ways to process jambal roti.

In the processing method employed by processors in Cirebon, the fish are first beheaded and eviscerated.
They are then washed and soaked in fresh water for 24 hours. After draining, the fish are arranged in a basin.
Each layer of fish is sprinkled with salt and the bellies are also filled with salt. Total amount of salt used for
salting is 30-35% of fish weigh and the salting process takes around 24 hours. After salting, the fish are freed
from excessive salt and washed. Clean fish are soaked in fresh water for 15-20 minutes and subsequently split
into butterfly form. The split fish is sun dried for 3-5 days (Burhanuddin et al., 1987).

Fish which has been iced usually produces a worse quality product than fish without icing.
Nuraniekmah (1996) investigated a new method for processing jambal roti from iced fish by soaking the fish in
warmer water to bring the temperature back to normal before processing. The higher the water temperature, the
shorter the soaking period will be. Soaking the fish at 40°C needs 60 minutes to reach normal temperature.

Erwan (1992) developed a modified method of jambal roti processing by soaking the fish in 30%

coconut sugar solution before salting. He also found that 20% of fish weight was enough for salting. Proximate
composition, salt content and pH of jambal roti noted by Nuraniekmah (1996) can be seen in Table 2.

Table 2. Proximate composition, salt content and pH of jambal roti.

Parameter

Moisture content (%6) 49.27 - 49.68
Protein content (%) 54.17 - 61.86
Fat content (%) 0.69 - 1.19
Ash content (%) 34.93 -38.80
Salt content (%) 7.38 - 8.53
pH 6.57 - 6.91

Source: Nuraniekmah (1996)
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Terasi

Terasi is consumed in small quantities as a flavour. The product is not only for local consumption, but is
also exported, mainly to the Netherlands and Suriname, in powder form. Terasi is usually made from planktonic
shrimp "rebon" (Atyas sp. or Mycis sp.) (Budhyatni et al,, 1982). Terasi processors can be found in Java and
Sumatera islands. According to Yunizal (1998) terasi can be processed in two ways, i.e. (1) with salt only and
(2) with salt and other ingredients.

In the processing of terasi with salt only, firstly rebon is washed, drained and dried, until ‘half dried.
During drying, impurities, such as small fish, mussel shells and coral, are removed. After that, semi dried rebon
is sifted to separate sand and other undesirable materials. The rebon is then left overnight at ambient
temperature and pounded the next day. During the first pounding, salt is added (around half of the total salt
required during processing). Total amount of salt used in terasi processing is 2-5% of rebon weight which
should be added as solution. Pounded rebon is sun dried and subsequently kept in a container at ambient
temperature for 2-3 days. The stored rebon is then pounded for a second time, while the remaining salt is added.
After that, the pounded rebon is sun dried and kept at ambient temperature for 2-3 days until soft. It is then
ground by many passes through a meat grinder until fine. Fine rebon is formed in cubes or cylinders of 1 kg
weight and subsequently fermented for a week or more at ambient temperature (Yunizal, 1998). Proximate
composition and important mineral contents of this type of terasi can be seen in Table 3.

Table 3. Proximate composition, energy, and mineral contents of terasi.

Parameter Amount in 100 g sample

Moisture content (g) 40
Energy (Calories) 174
Protein content (g) 30
Fat content (g) 35
Ca (mg) 100
P (mg) 250
Fe (mg) 3.1

Source: Soedarmo and Sediaoetama (1977)

Processing method of terasi with salt and other ingredients is similar to the processing method of terasi
with salt only. Specifically, in the second pounding, the salt solution is mixed with coconut sugar and tamarind
prior to be added to rebon. For 10 kg fresh rebon, 200g and 250g respectively of tamarind and coconut sugar are
used. The additional ingredients accelerate the fermentation process (Yunizal, 1998).

Budhyatni et al. (1982) investigated micro-organisms in terasi powder during ambient storage. Results
showed that the number of Lactobacillus sp was constant during storage. Pathogenic bacteria: Staphylococcus
sp., Bacillus sp., and Proteus sp. were present, but Salmonella sp., Clostridium sp., Vibrio sp. and E. coli were
absent.

Kecap Ikan

Kecap ikan (fish sauce) is not really popular in Indonesia due to strong competition from soy sauce, but
is well recognized in West Kalimantan Province (Mulyokusumo, 1974). In East Java, kecap ikan is processed
from oil sardine (Sardinella lemuru) (Putro, 1993).

Kecap ikan is traditionally produced by fermertation using high salt concentrations. Generally
fermentation takes a long time to complete (Suparno and Silowati, 1982).
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In the processing of kecap ikan described by Putro (1993), fish are firstly washed and minced. Minced
fish are mixed with salt (25-30% of fish weight) and allowed to ferment for 10-12 months. The fermented
mixture is then filtered and finally brown sugar and spices are added. Results of chemical analysis of
commercial kecap ikan can be seen in,Table 4.

Table 4. Chemical composition of kecap ikan.

Parameter Keeap Ikan A Kecap Ikan B
Moisture content (%) 66.67 76.89
Ash content (%) 235 21.95
Salt content (%) 21.16 11.60
Protein content (%) 10.17 10.51
Fat content (%) 0.50 0.70
Carbohydrate content (%) 1.50 0.30
Energy (calories/g) 541 5.24

Source: Poernomo et al. (1984)

Idawati (1996) produced kecap ikan from the brine waste of salting peda. The brine waste was
fermented for a month. Identification of lactic acid bacteria isolated from that kecap ikan revealed that bacteria
involved in the fermentation of kecap ikan were homo fermentative Lactobacillus sp, Pediococcus sp and
Streptococcus sp.

Kumalaningsih (1986) studied the improvement of fish sauce quality by introducing bromeline and
papain to prepare fish hydrolysate as well as the use of Brevibacterium linens and Micrococcus sp. According to
the formation of amino-N, the incorporation of Brevibacterium linens strain C and Micrococcus were considered
to be promising.

Ikan Tukai

) Ikan tukai is a traditional fermented fish product which is only found in West Sumatera. Ikan tukai is
also called lauak tukai or ikan sambal lado, and is mostly processed from barracuda (Sphyranea sp.).

The traditional processing method of ikan tukai is unique. Barracuda is washed and soaked in 20% brine
for around two hours. After draining, the fish are dried for a day. Dried fish are then wrapped with taro leaves.
The wrapped fish are kept underground for two days to allow fermentation and then sun dried until dry.
Chemical characteristics of commercial ikan tukai can be seen in Table 5.

Table 5. Results of chemical analyses of ikan tukai.

Analyses
Moisture content (%) 51.01
Salt content (%) 5.05
pH 6.93
TVN (mg/100g) 113.22
VRS (meq/g) 40.97

Source: Effendi (1995)

Effendi (1995) processed ikan tukai using a modified method, in which fermentation and drying were
carried out in vacuum incubator and oven respectively. His microbiological studies concluded that bacteria
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having a significant role in the fermentation process of ikan tukai were Micrococcus sp., Pediococcus sp.,
Lactobacillus sp, Pseudomonas sp and Staphylococcus sp.

Bekasang

Bekasang is a traditional product in North Sulawesi and the Moluccas and is processed from the viscera
of skipjack (Katsuwonus pelamis), which is waste from cakalang fufu (smoked skipjack) processing in North
Sulawesi and cakalang asar (smoked skipjack) processing in the Moluccas.

Processing methods of bekasang employed by processors in Manado-North Sulawesi are as follows.
Skipjack viscera obtained from cakalang fufu processors is washed and mixed with salt at a ratio of 2.5:1. The
mixture of viscera and salt is kept for a week to allow fermentation. After fermentation ceases, the fermented
viscera are boiled for 2 hours and filtered using gauze. The filtrate is bottled and ready to sell (Wudianto et al.,
1996).

Subroto et al. (1984) introduced a mincing treatment to viscera before mixing with salt, this resulted in
better quality bekasang. Setiabudi e al. (1985) investigated salt levels in bekasang processing by varying salt
addition from 10 to 20%. Conclusions from the results were that the higher salt addition, the better bekasang
quality obtained. Comparison of protein content and pH of experimental bekasang with commercial bekasang
can be seen Table 6.

Table 6. Protein content and pH of experimental and commercial bekasang.

Samples of Bekasang Protein content %) pH
Experimental bekasang:

- from minced viscera 37.95 5.65

- from whole viscera 36.52 5.72

Commercial bekasang 22.37 577

Source: Subroto et al. (1984)
Bekasam

Bekasam is a fermented fish product processed from fresh water fish which can be found in South
Sumatera and Central Kalimantan. Bekasam is served by mixing with chilli and sugar. In bekasam processing,
inspite of the salt addition, carbohydrate sources are also incorporated to stimulate the growth of lactic acid
bacteria by decomposing into simpler compounds. Carbohydrate sources used are cooked rice, roasted rice and
sticky rice Murtini (1992).

Processing of bekasam from common carp (Cyprinus carpio Linn) was described by Murtini (1992).
Firstly, the fish are beheaded, descaled and eviscerated. They are then cut into butterfly forms and washed.
Washed fish are eventually soaked in 16% brine solution for 48 hours prevented from floating by weights. The
fish are then drained and cooked rice and sticky rice, up to 50% and 25% of fish weight respectively, are added.
Finally the mixture of fish and rice is sealed. in plastic jars and allowed to ferment for a week or more.
Proximate composition and salt content of common carp bekasam are shown in Table 7.
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Table 7. Proximate composition and salt content of common carp bekasam.

Parameter
Moisture content (%) 66.95
Ash content (%) 5.76
Protein content (%) 4.81
Fat content (%) 14.95
Salt content (%) 5.72

Source: Murtini (1992)

In order to improve bekasam quality, Murtini ez al. (1997) added the liquids of cabbage and Chinese leaf
pickles as lactic acid bacteria sources into spotted gouramy bekasam. Sensory evaluation indicated that the best
bekasam was produced by the addition of Chinese leaf pickle. All bekasam in this study was organo leptically
still acceptable after 8-weeks storage.

A similar product called Naniura is found in Riau and North Sumatera provinces. In naniura processing,
the fish are firstly soaked in lemon juice or 25% acetic acid solution for three hours. After that, ground boiled
rice is added and the fish is then packed and allowed to ferment.

Another similar product to bekasam is Picungan which can be found in West Java. This product is
processed using marine fish. Picungan seeds are used as a carbohydrate source. The seeds are cut into small
pieces before mixing with fish and salt.

Cincaluk

Cincaluk is a traditional fermented fish product from Riau Province. This product is usually processed
from rebon.

There is no prescribed method to process cincaluk. In a method employed by processors in Bengkalis,
fresh shrimp are mixed with boiled rice and salt in a pan. For 1 kg shrimp, the rice added is around 200-300g,
while salt is approximately 300g. The pan is then sealed with the lid to avoid air entry and kept for 4 days until
liquid release. After that the mixture is put into bottles and eventually sealed tightly. Proximate composition
and other chemical properties of cincaluk processed using this method can be seen in Table 8.

Another method to process cincaluk is by mixing shrimp with tapioca flour, salt and sugar at the ratio of
20:1:1:1. In its processing, shrimp are descaled and then washed. Tapioca flour is dissolved in water,
gelatinized and allowed to cool. Shrimp are then mixed thoroughly with salt, sugar and gelatinized tapioca flour.
The mixture is filled to washed bottles and sealed firmly and fermented at ambient temperature for 1-2 weeks.

Table 8. Proximate composition and other chemical properties of cincaluk.

Parameter
Moisture content (%) 69.76
Ash content (%) 12.43
Protein content (%) 16.23
Fat content (%) - 1.57
Salt content (%) 10.11
Lactic acid content (%) 2.34
pH 4.82
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CONCLUSIONS

Indonesian fermented fish products vary in form, raw material and fermentation type. Most of them
have not been studied in detail, thus scientific information relating to those products is difficult to find. More
studies identify lactic acid bacteria involved in the fermentation which suggests improved product quality can be
achieved by using selected lactic acid bacteria.

REFERENCES

Beddows, C.G.. 1985. Fermented fish and fish products. J» Microbiology of fermented foods vol 2. Edited by
Wood, B.J.B., Elsevier Applied Science. London. p.1-39.

Budhyatni, S. , Murtini, J.T. and Peranginangin, R. 1982. The microflora of terasi powder. Laporan Penelitian
Teknologi Perikanan 16: 25-33 (In Indonesian).

Burkholder, L. , Burkholder, P.R. , Chu, A. , Kostyk, N. and Roels, O.A. 1968. Fermentation. Food Tech 22:
1278-84.

Burhanuddin, S. , Martosewojo, S. Djamali, A, and Hutomo, M. 1987. Resources of marine catfish in
Indonesia. Pusat Penelitian dan Pengembangan Oseanologi Nasional - LIPI. Jakarta (In Indonesian).

Efendi, Y. 1995. Preliminary study on the processing of ikan tukai. In Proceeding of the First Symposium of
Indonesia Fisheries. Jakarta, August 25-27, 1993. Pusat Penelitian dan Pengembangan Perikanan. Jakarta
p- 152-63.

Erwan, M. 1992, Effects of sugar and salt concentration on jambal roti quality. Faculty of Fisheries-Bogor
Agricultural University. Bogor (In Indonesian).

Hanafiah, T.A.R. 1987. Factors affecting quality of pedah siam. Master Thesis. University of Washington,
Seattle.

Idawati. 1996. Isolation and selection of lactic acid bacteria having antibacterial activities from peda and kecap
ikan. Sarjana Thesis. Faculty of Agricultural Technology-Bogor Agricultural University. Bogor (In

Indonesian).

Irianto, H.E. 1990. Studies on the processing of pedah, a traditional Indonesian fermented fish product. Diploma
Thesis. Massey University. New Zealand.

Irianto, H.E. and Brooks, J.D. 1994. Investigation on the optimum conditions in pedah processing. Jurnal
Penelitian Pasca Panen Perikanan 81: 18-29.

Kumalaningsih, S. 1986. Incorporation of proteolytic enzymes and bacteria in the fermentation of kecap ikan of
oil sardine (Sardinella sp.). Ph.D Dissertation. Brawijaya University. Malang (In Indonesian).

Mulyokusumo. 1974. Soy sauce, peanut sauce, fish sauce. Terate. Bandung (/n Indonesian).
Murtini, J.T. 1992. Common carp bekasam. In Compilation of research results of fishery post-harvest. Edited

by Suparno, Nasran, 8. and Setiabudi, E. Pusat Penelitian dan Pengembangan Perikanan. Jakarta p.135-6
(In Indonesian).

-4



Murtini, J.T , Yuliana, E. , Nurjanah and Nasran, 8. 1997." Effects of addition of lactic acid bacteria starter in
the processing of spotted gouramy (Trichogaster trichopterus) bekasam on its quality and shelflife. Jurnal
Penelitian Perikanan Indonesia 111 (2): 71-82 ({n Indonesian).

Nur, M.A. and Sjachri, M. 1979. Processing of traditional product. I. Effects of several treatments on physical
and chemical properties of peda processed in laboratory. Jn Laporan Lokakarya Teknologi Pengolahan
Ikan Secara Tradisional. Jakarta, 26 Pebruari - 1 Maret 1979. Lembaga Penelitian Teknologi Perikanan.
Jakarta. p.91-4 (In Indonesian).

Nuraniekmah, S.R. 1996. Effects of soaking temperature on proteolytic enzyme activity and bacteria growth of
jambal roti made of marine catfish (Arius thalassinus). Sarjana Thesis. Faculty of Fisheries-Bogor
Agricultural University. Bogor (In Indonesian).

Poernomo, A. , Suryaningrum, T.D. Ariyani, F. and Putro, S. 1984. Studies on the nutritive value and
microbiology of traditional fishery products. Laporan Penelitian Teknologi Perikanan 30: 9-19 (in
Indonesian).

Putro, S. 1993. Fish fermentation technology in Indonesia. In Fish fermentation Technology. Edited by Lee,
C.H., Steinkraus, K.H. and Reilly, P.J.A. United Nations University Press. Tokyo p. 107-28.

‘Rahayu, S. 1992. Processing of peda. In Compilation of research results of fishery post-harvest. Edited by
Suparno, Nasran, S. and Setiabudi, E. Pusat Penelitian dan Pengembangan Perikanan. Jakarta p.133-4 (In
Indonesian).

Setiabudi, E. , Subroto, W. and Bustaman, S. 1985. Effects of salt content on the quality of bekasang during
fermentation process. Laporan Penelitian Teknologi Perikanan 46: 11-5 (In Indonesian).

Soedarmo, P. and Sediaoetama, A.D. 1977. Nutrition science. Penerbit Dian Rakyat (In Indonesian).

Subroto, W. , Setiabudi, E. and Bustaman, S. 1984. Preliminary study on the production of bekasang. Laporan
Penelitian Teknologi Perikanan 26: 9-16 (In Indonesian).

Sukarsa, D.R. 1979. Processing of peda from fresh water fish. In Laporan Lokakarya Teknologi Pengolahan
Ikan Secara Tradisional. Jakarta, 26 Pebruari - 1 Maret 1979. Lembaga Penelitian Teknologi Perikanan.
Jakarta. p.94-100 (In Indonesian).

Suparno and Silowati, T. 1982. Preparation of fish sauce from mackerel (Rastrelliger spp) by acid hydrolysis.
Laporan Penelitian Teknologi Perikanan 20: 29-36 (In Indonesian).

Suwandi, I. 1988. Studies on the physiological characteristics of halotolerant bacteria isolated from peda.
Sarjana Thesis. Bogor Agricultural University. Bogor (In Indonesian).

Syachri, M. and Nur, M.A. 1979. Processing of traditional product. II. Effects of the use of anti fungal (sorbic
acid) and anti oxidant (BHA) on chemical characteristics of peda. In Laporan Lokakarya Teknologi
Pengolahan Tkan Secara Tradisional. Jakarta, 26 Pebruari - 1 Maret 1979. Lembaga Penelitian Teknologi
Perikanan. Jakarta. p.162-166 (In Indonesian).

Wudianto, Naamin, N., Susanto, K., Irianto, H.E. and Pranowo, S. A. 1996. A Fishery and socio-economic
survey in MCMA of Karakelong-Manado, North Sulawesi Pusat Penelitian dan Pengembangan Perikanan.
Jakarta (In Indonesian).

Yunizal. 1998. Processing of shrimp terasi. Warta Penelitian dan Pengembangan Pertanian XX (1): 4-6 (In
Indonesian).

.75 -



