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TRADITIONAL FERMENTED FISH PRODUCTS IN INDONESIA
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y ABSTRACT
thdmhpndmhnuhxpwmtmlelnmmdaﬂqnppedbbypnvmngu{qu
aromss and flavours, Many kinds of fermented fish products can be found In varlous parts of
Indonesis. Raw materisls include whols fish, comminuted fish and vheera frem marine sod fresh
water fishes, Thprodwhmmpnbdrw,bup&u,hﬂ,hnhw.mm
nnnlma,ﬂeugm,md_ehnhk

INTRODUCTION '

»WﬂimnIMgmkmadgmﬁcmmtﬂmﬁmbﬁd:mm’thuabm
SOWcmﬁmmMmimuuhhmwmdmdiﬁmlmdbodsmfwmmwmtof
that. ’ _

Onc of the traditional fish processing methods is fermentation and many kinds of fermented fish
products can be found in parts of lsdonesia. Thoscpmdmtxamablcmpmvidcspeciﬁcuniquccbmumﬁcs.
h&mmdnmmmachamﬂmﬁmofmmhmdmp}awmpomﬂsdﬂxabytb
ncﬁmofnﬁm—mgmimmhyﬂ:mﬁcnofmyms&omﬂ:eﬁshmeddows,wﬁ). Af the same time, the
ﬁxhodom‘ofthemﬁngmwialildnnpdmﬂnﬂammdmufeatainfwds(&ﬂxﬂdu'etai,1968).
&znmmmadmﬁﬁmnthchmmmememdmdwhgmofmeﬂmbmmimgmmﬁd
in the development of aroma end flavour (Beddows, 1985).

Consumption of fermented fish products in Indonesia is mainly to introduce specific flavours which
encourage the appetite. MMyfaimwdﬁmWoMmﬂableinIndmwsiapmvidcmydif&rmt
flavours which mect various consumer appetites. Unfortunately, most of the férmented products are only
evailable locally. mm,aﬁrmbdpm&mmommvmwmumdiﬁuﬂtmﬁndho&umvm

This peper mainly sddresses fermented fish products found in Indonesia. Due to lack of scientific
information aboutmtofmepmdwtx,ﬂmpapamzhnﬁmpmcmmg technologies, which are traditionalty
emplayed by processors.

PRODUCT TYPES

Buedmtbchfmmdmwﬂchhubemmpﬂ&mmhnthnmdmhmbedividedinm
ways, such as in terms of raw materials, fermentation types and final product forms, -

. 67~
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2 Raw Materials

1.  fresh water fish: bekasam

2.  marinefish!
2.1. whole gutted fish: peda, jambal roti, ikan tukai, cincaluk, picungan, and naniura
22. ponndod fish/shrimp; teresi :
23. viscenal: bekusang

b. Types of Fermentation

1.  fishand salt fermentation: peda, jambal roti, ikan tukei, bekasang, terasi, and kecap ikan
2,  fish, carbohydrate and salt fermentation: bekasam, cincaluk, nenfira, snd picungan

(A Final Prodact 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/eemi-liquid: kecap ikan, beknsang, and cincaluk;

FERMENTED FISH PRODUCTS
Peda
Peda is mainly found in Java. mmthmmmmm(mwpmm) as raw

matarial. thwmﬁslmp'omdimapedadidmtmxhhpzodwmﬁﬂ)dmﬂnqmﬁty(m 1979).
Nutritional quality of peda can be scen in Table 1,

Table 1. Nutritional quality of Peda.

Parameter Ameoant in 100 g sample
Moistare content ® 46
Energy (Calorie) 156
Protein content (g) 28
Fat content (g) 4
iy 3t
i 3.1
Fe (mg) .
Vitamin A (IU) 110
Vitarmin B1 (mg) trace
Vitamin C (mg) trace

Source: Soedarmo and Sediaoetama (1977)

The basic method of processing is a salting process with twa steps. The first salting step takes
scvmlweeksmdcvdopiupci.:-wmisﬁcﬂavwandtcthmdthiaisfqllowedbynmanm_uonpha_ac‘
Salting is carricd out using a 1:3 salt to fish ratio. F‘nahmdsaltmurmgedr}hymdtumtdy_:qasalhng
tank. Byﬂzcmdofﬂxepmocss,mcMmmmmmmMmmpkﬂemmwmgdt@mmgmm
bottom and the top covering the fish. Tiﬁasalungpoocssnmnluymdeays.Ma_mnomgpcrﬁ)med_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 1-2weeks(Ral§a_yu, }992). Better products can
be obtained by using eviecerated fish (Hanafiah, 1987) and without salt addition in the second fermentation
(Hanafiah, 1987; Irianto, 1990; Irianto and Breoks, 1994).

-68-
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Investigations conducted by Nuc and Sjahri (1979) indicate that fish viscera and vacuum encourage the
ﬁumonuhonp:,::om Uwofun:ymnudeﬁmmmredpoduhunnnnlueﬂoctbﬁnhvm Sjachri and

(IM)mvdpehhqmltvbyingmhﬁmgnkmmmudmgmm&

hbaoho)osicﬂmdimmpodlcmﬂwwdbyﬂmmh(lﬂ’nmvukdqu-pmﬁwm
predominated and some were identiffed as Inctic acid bacteria. Isqkﬂonofhnlo—blaingamﬁom_pedlby
Wi(l%S)mlMMde&hMqu&mmmiMm
noa-molile, aerobes or facultative acrobes, catalase positive, non-indole produoers and oxidege negative. They
can wtilize oitrats as the anly carbon source, fament glucose and show proteolytic activity. Some of them are
able to reduce nitrate. These bacteria can be ¢lassificd as mesophiles and roquire a pH of 6-8. They show
yaristions in salt tolermoce and can be divided on the basis of ealt tolexance as weak, moderate and halotolerant
bacteria. Idswati {1996) showed that lactic rotd bacteria isolated from peda were homo-fermentative and hetero-
fermentative Lactobacillus sp., Leucomostoc sp., and Streptococcus sp

Jambal Rotl

Jambal roti is processed from marine catfish (drius thalassinus), Production ceatres in Java are
Pekalongan, Cilacap, Cirebon and Pangandaran, Basically, processing methods spplied in all production places
erc the ssme, but each location hay their own specific ways to process jambal roti.

In the processing method employed by processors in Circbon, the fish arc first beheaded and eviscerated.
They arc 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 saiting process tsices around 24 hours. After salting, the fish are freed
from excessive salt and washed. Clean fish are soaked in fresh water for 15-20 minntes and subsequently split
into butterfly form. The split fish is sun dried for 3-5 days (Burhsnuddin ef al, 1987).

Fish which has boen iced nmumily produces & worse quality product then fish without icing.
Nmmnekma.h(l996)mvemgamdancwnxtbodfmpmcmsmg}ambﬂmhﬂ'ommdﬁshbywahngﬁxﬁshin
warmer weter 0 bring the temperature back to normal before processing. The higher the water temperature, the
shorter the soaking period will be. Suahngth:ﬁ;hummmmmmcsmmhnamalmm

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

cocanut sugar sotution before galting. He also found that 20% of fish weight was cnough for salting. Proximate
composition, salt content and pH of jambat reti noted by Nuranickmah (1996) can be seen in Table 2.

Table2. Proximate composition, salt content and pH of jambal roti,

Parsmeter

Moisture content (%) 4927 - 49.68
Protcin content (%) 54.17-61.86
Fat contentt (%) 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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Terasl

Terasi is consumed in small quantities as a flavour, The product is not oaly for locs] consumption, but is
also exported, mainly to the Netheriands and Suriname, in powder form. Tersi is psually made from planktonio
shrimp "rebon® (Afyas sp. or Mycis sp.) (Budhyatni ef al, 1982). Térasi processors can be found in Java and
Sumatera islands. According to Yunizal (1998) terasi can be processed in two ways, .e. (1) with salt onfy and
(2) with salt and other ingredi¢ats. ) S ' )

" “In the processing of ternsi with salt only, fimstly rebon is washed, drined and dried, until balf dried.
Duting drying, impuritics, such ns small fish, mussel shells and coral, are removed. Afier thiat, semi dried rebon
is sified-to peparste vand and other undesirable materials, The robon is then left overnight st ambient
temperature and pounded the next day. During the first pounding, salt is.added (around balf of the total salt
required during processing). Total smount of salt used in terasi processing is 2-5% of rebon weight which
should be added s solution. Pounded reboh is sun dried and subsequently kept in a contaiver at ambieat
temperature for 2-3 days, The stored rebon is then pounded for 2 second time, while the remaining salt is added..
Aﬁq’MﬁeMNb@hmdﬁdmﬂWﬁmﬁaﬁWhZ&dﬂ:Mﬂm It is then
ground by many passes through a meat grinder until finc, 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
cmnposiﬁmmdhnpmtmhnmlommwofdﬂstypeoﬂuuieanbeminTable3.

Table 3. Proximate composition, m,mdmhuﬂcontaﬁsoﬁaasi.

FParameter Amount in 160 g sample
Moisture content (g) 40 _
Energy (Calorics) 174
Proftein content (g) 30
Fat content (g) 35
Ca (mg) 100
P (mg) ' "250
.Fe (mg) 3.1

Source: Soedarmo and Sediaoéma (1977)

- Processing method of terasi with salt and dther ingredicnts is similar to the prooessing method of terasi -
with salt oaly. Specifically, in the second pounding, the salt solution is mixed with coconut sugar and temarind -
prior to be added to reban. For 10 kg fresh reban, 200g and 250g respectively of tamarind and coconut suger sre
used. The additional ingredients accclerate the fermentation process (Yunizal, 1998). _

Budhyutni et al. (1982) investigated micro-organisms in teravi powder during ambicnt storege. Results
showed that the number of Lactobacillus sp was constant during storage. Pathogenic bacteria: Staphylococcus
asg; Bacillus ep., and Proteus sp. were present, but Salmonella sp., Clostridium sp., Vibrio sp. and E. colf were

ent,

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 iken is traditionally produced by fermexitation using high salt concentrations. Generally
fermentation takes a long time to complete (Supamo and Silowati, 1982),
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In the ing of kecap ikan described by Putro (1993), fish are firstly washed and minced. Minced
MmWQ&S%dMM)MMmMM!G&W The fermented
mixture is then filtered and finally brown sugar and spices are added. Results of chemical enalysis of
commeroial kecap ikan can be scen in, Table 4.

Tablo 4. Chemical composition of kecap ikan,

Parameter Kecap Ikan A Kecap Ikan B
Moisture content (%6) 66.67 76.89
Ash content (%) 3 21.95
Sah content (%) .16 11.60
Protein content (%) 10.17 10.51
Fat content (%6) 0.50 0.70
Carbohydrate content (36) 1.50 0.30
Baergy (calories/g) 54l 5.24

Source: Poernoma et al. (I954)

Idawati (1996) produced kecap ikan from the brine waste of ealting peda. The brinc waste was
fermented for @ month. Identification of lactic acid bacteris isolatcd from that kecap ikan revealed that bactezia
involved In the fermentation of kecap fkan were homo fermentative Lactobacillus sp, Pediococess sp and

Séreptococcus sp.
Kumalaningsih (1986) stodied the improvement of fish sauce quality by introducing bromeline and

papain to prepare fish hydrolysate as well ag the use of Brewbacterium linens and Micrococcus =p. According to
the formation of amino-N, the incorporation of Brevibacterium linens strain C and Micracoccus were considared

1o be promising.
Ikan Tukal

. Tken tukei is a traditional fermented fish product which is only found in West Sumatera. Ikan tulai is
also called fauak fukai or ikan sambal lado, and is mostly processed from berracuda (Sphyranea sp.).

The traditional processing method of ikan tukei is unique. Barracuda is washed and soaked in 20% brine
for around two hours. Afier draining, the fish are dried for 8 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 tukri can be seen in Table 5.

Table 5. Resulis of chemical analyses of ikan tukai,

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

Source: Effendi (1993)

. Effendi (1995) processed lkan tukal using @ modified method, in which fermentation and drying were
carried out in vacuum incubator and oven respectively. His microbiological studies concluded that bacteria

-71-
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having a tignificant rolo in the fermentation process of ikan tukai were Micrococcus sp., Pediococcus sp.,
Lactobacillus sp, Psendomonas sp and Staphylococeus sp.

Bekasang

Mhahﬁmmmmmmmﬂwuom\mqmm@ﬂm .
ofW(MM}MhMMMM(WMMmM
Sulawesi and cakalang asar (smoked skipjack) picocessing in the Moluooss,

Pmemﬁngmcﬁnd;ofb&mmgqnphyedbymmMmd@Nwﬂ:Slﬂawu{meuﬁolbm.
Skipjwkvtscuaob(aincdﬁmnéﬂnlmgmﬁluoemahwasbcdmdnﬁudwiﬂ!mltntlmtwdlf:l. The
mixture of visoera and sak is kept for 1 week $o allow famentation, Afier fermentation ceases, the férmented

viscera are boiled for 2 hours and filtered using gouzs. The filirate is bottled and ready $o scll (Wudianto ez al,
1996).

Su&omad(l984)mt0duocdammchzuumwﬁmabcﬁxoum mmm;ismmh. ar:aIn:
better quality bekasang, Sctisbudi ef al. (1985) investigated palt levels in C varying
addition from 10 to 20%. Cmﬂudmﬁmﬂnmltawmthat&wﬁghandt&ddfhm,ﬂwbdfubchmg
mmmwmmmmdwmmmw
can be seen Table 6.

Table 6. Pmﬁnwmnmdpﬂofapaimmdoomnmciaibmlg.

Ssmples of Bekasang Proteia content %) pH
Experimental bekasang:

- from minced viscera 3795 565

~ from whole viscera 36.52 5.72

Commercial bekasang s Xy 577

Source: Subroto etal. (1984)

. processing,

X arcalsomcmporatedtoS&rmzhtethegmwthofbcﬁcacid
ba_ctcﬁa_by decomposing into simpler compounds, Carbohydcate sources used are cooked rice, roasted rice and
sticky rice Murtini (1992).

Pmmsi:igofbdmmm&mnoonmi:mpv(@primwpioﬁm)mdem'hed Murtini (1992).
Firsﬂy,ﬂ:eﬁahmbdxadod.dumbdmdcvbeu-amd. Thcymﬂmcutmmbmﬂyzyym-mdvsnshai
;V‘;shedggmcvammymabdhlﬁ%himsoluﬁm for48bmnptvventedﬂ'omﬂoaﬁngbyweim The

are drained and cooked rice and stioky rice, to 50% and 25% f fish weight respectively, edded.
Flmllyﬂlenﬁxuneofﬁsbnuiriccisl e " % o

] caled- in plastic jars and allowed 1o ferment for & week or more.
Proximate composition and saltcontemnfcnmmoncatpbehmmahowninrnble 7
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Table 7. Proximate composition and salt content of common carp belagam.

Parsmeter
Moistuco content (%) 66.95
Ash content (%) 5.76
Protein content (34) 481
Fat content (%) 14.95
Salt content (%) 572

Sowrce: Mureint (1992)

In order to improve bekasam quality, Murtini ef al, G”Dnddedﬂxﬁqﬂthofgdbtg.pdehimmkaf
pickles as Jactic acid becteria sources into spotted gouramy belnaam, Smycvntuumhﬂwmddmﬂwbest
bekasam was produced by the addition of Chinese leaf pickle. All bekasam i this study was organo leptically
still acceptable after 8-wecks storage.

A similar product called Naniura is found in Riau and North Sumnatera provinces. Innammpmcmg,
the fish 2re firstly soaked in Jemon juice or 25% acctic rcid solution for thres hours. After fhat, grouad boiled
tice 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 48 a carbohydrate source. The seeds are cut into small
picees before mixing with fish and salt.

Cincaluk

Cincaluk is a traditional fermented fish prodoct from Risn Province. This product is psually processed
from rebon.

There is no preacribed method to process cincaluk. In a method employed by processors in Benglalis,
frezh shrimp are mixed with boiled rice and galt in a pan. For 1 kg shrimp, the rice added is around 200-300g,
while salt is approximately 300g. Thcpnnisﬂnnmledwiﬁnhelidmm&remymdkeptﬁx4dnysmﬁl
liquid release. Ahﬂmtthcmbmmiswtizmbotﬂ:smdevmmnymbdﬁghﬂy. Proximate composition
end other chemical propertics of cincaluk processed using this method c2n be seen in Table 8,

Anolhr:rmcﬂ:odtopmcesscirmlukisbymixingsbrimpwithtapiwaﬂom.snltandmgnnttbemﬁoaf
20:1:1:1. In its processing, shrimp are descaled and then washed. Tepioca flour is dizssolved in wate,

gelatmized end allowed to cool. Shrimp are then mixed thoroughly with salt, sugar and gelatinized tapioca flour.
The mixture ig filled to washed botfles andscn]edﬁmﬂymdfumcntcduambimtmrnnnefm 1-2 weeks,

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

Parameter

Moisture content (%) 69.76

Ash content (%) 1243

Protein contcnt (%) 1623

Fat content (%) - 1.57

Salt content (%) 10.11

Lactic acid content (%) 234

pH

-7.
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CONCLUSIONS

Indonesian fermented fish products vary in form, raw material and fermentation type. Most of them

mm&md .:d detait, wﬁ;m ﬁmﬁﬁcln tix;ali:rrnntiun relating ta those products {s difficult to find. More

ics § o aci in involved fermentation which suggests improved product quality can be
schieved by using sclected lactio acid bactoria.
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