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ABSTRACT

A study was carried out on the mycoflora of un-
salted (30 samples) and salted (30 samples) dried fish
sold at traditional markets in Jakarta and vicinity. Only
the moulds growing directly on the surface on the fish
were isolated. The isolates were identified until the spe-
cies level using the common suitable recommended me-
dia. For examination of their xerophilic features DG18%
Agar was used. The species isolated from both kind of
samples belong to the genera Absidia, Aspergillus,
Chaetomium, Cladosporium, Doratomuces, Fusarium,
Moniliella, Mucor, Neurospora/Chrysonilia,
Nigrospora, Rhizopus, Sordaria, and Syncephalastrum.
The strong xerophilic isolates belong to the species
Aspergillus awamori, Asp. carbonarius, Asp. glaucus,
Asp. tamarii, and Eurotium glaucus.

INTRODUCTION

The availability of basic foodstuffs, its safety and
nutritional value, and health condition of the people are
a serious concern of the government. To overcome the
potential shortages of food, especially plant and animal
protein, and to minimize the risk of malnutrition of the
young generation, all efforts has been carried out.

Fish is an important protein source in Indonesia. The
left-over raw fish with low economic value are usually
dried as a preservation method, because in the tropics
fish spoils very Rapidly due to the humid and warm
climate which is a favorable condition for microbial
growth. In Indonesia, this kind of spoilage is commonly
prevented by drying the salted and unsalted fish under
the sun, because this method is cheap and simple
(Moeljanto 1982). The traditional method of fish
processing by many cottage makers or home industry
manufacturers or by housewives in the villages does not
take in consideration the hygienic conditions of the
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environment. Before modernization and mechanization
of fish processing became really established people will
continue to preserve fish in traditional way.

At present, Jakarta has a population of more than
12 million and fish is very popular commodity as a pro-
tein source. A survey carried out in a number of tradi-
tional markets in Jakarta and surroundings revealed that
a number of dried fish showed white spots of mycelia
growth on their surface, and usually red spots (Poernomo,
et al. 1988) are visible due to halophilic bacteria.
Poernomo et al. (1988) also reported that the deteriora-
tion of dried salted fish in Indonesia is often caused by
Polipaecilum pisce, Wallemia sebi, and species belong-
ing to the genus Aspergillus. He did not specify the spe-
cies of the Aspergillus. Hocking (1991) frequently found
two halophilic moulds, respectively Polipaecilum pisce
and Basipetospora halophila on tropical salted dried fish.

The purpose of this study was to isolate and iden-
tify the mould spccies from salted and unsalted dried
fish sold at traditional markets in Jakarta, and to
examine which isolates are xcrophillic.

MATERIALS AND METHODS

Thirty samples of salted dried fish and thirty samples
of unsalted dried fish were randomly collected from vari-
ous traditional markets in Jakarta and its vicinity (see
Table | and Table 2). For isolation of the common moulds
present on the samples, 5-6 small pieces of the fish, the
size of 1x2 cm were directly plated (Seifert 1990) onto
the surface of Dichloran Agar plus Chloramphenicol and
incubated at 30"C for 2-5 days. Only the moulds grow-
ing directly on the samples were transferred for purity
examination and later for identification using the rec-
ommended media. For examination of their xerophillic
properties the pure cultures were grown on Dichloran
18% Glycerol Agar (Hocking 1991; Samsom et al.,
1995). Identification was carricd out using the identifi-
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cation keys and monographs of Raper and Fennel (1965),
Ellis (1971), Pitt (1979), Domsch et al. (1993), and
Samson et al. (1995).

Table 1. The moulds isolated from dried unsalted fish.

Name of the fish | Sampling Species Isolated
Location

Market Kramat Asp. awamori*, Asp. nidulans

(Thryssa hamil- Jati Asp. oryzae, Asp. tamarii*

tonii) Chaetomium sp., Trichoder-
ma sp.

Mujair Kramat Asp. carbonarius, Asp. glau-

(Tilapia mossam- Jati cus*, Neurospora sp.,

bica) Sordaria fimicola

Petek Jatinegara | Asp. carbonarius, Asp.

(Leiognathus glaucus*

ruconius)

Pisang-pisang Jatinegara | Asp. carbonarius, Asp. glaucus,

(Caesio caeru- Asp. sydowii Asp. wentif*,

laureus) Mucor circinelloides, Penci-
Hium sp. (1), Scopulariopsis
fusca

Samgeh Pasar Asp. glaucus, Asp. tamarii

(Pseudosciaena Minggu

sina}

Selar Kuning Kramat Asp. tamarii* Sordaria fimi-

{Caranx leptolepis) | Jati cola

Sepat Siam
(Trichogaster pec-
toralis)

Jatinegara

Asp. carbonarius, Asp. tamarii
Chaetomium sp., Sordaria
fimicola

Talang-talang Kramat Asp. tamarii*, Cladosporium

(Chorinemus Jati sphaerospermum, Neurospora
lysan) sp.

Tembang Jatinegara | Asp. carbonarius, Moniliella

(Sardinella fim-
briata)

sp., Rh. stolonifer

Name of the fish | Sampling Species Isolated
: Location

Alu-Alu Jatinegara | Aspergillus sydrowiii, Asp.

(Sphyraena tamarii*, Syncephalastrum

forsteri) racemosum

Baronang Kramat Asp. carbonarius, Asp. fumi-

(Siganus javus) Jati gatus, Asp. glaucus, Eurotium
repens, Nigrospora sphaerica

Belut Jatinegara | Asp. carbonarius, Asp. glau-

(Fluta alba) cus* Asp. tamarii, Neurospo-
ra sp., Nigrospora sphaerica,
Rhizopus stolonifer

Bilis majang Pasar Neurospora sp.

(Coilia spp.) Minggu

Bilis tamban Jatinegara | Asp. Awamori, Penicillium

(Coilia spp.) italicum

Gabus Tanah Asp. carbonarius, Asp. tama-

(Channa striata) Abang rii*, Penicillium sp. (2)

Jambrong Pasar Asp. carbonarius, Asp.glau-

(Therapon Minggu cus*, Asp. tamarii*, Rh. sto-

theraps) lonifer

Jengki | Pasar Neurospora sp.

(Stolephorus spp.) | Minggu

Jengki 2 Pasar Cladosporium sphaerosper-

(Stolephorus spp.) | Minggu mum, Fusarium oxysporum,
Monilliella, sp., Penicillium
sp. (3)

Kapie-Kapie Tanah Asp. tamarii, Eurotium ams-

(Puntius belinka) Abang telodami '

Kelapan Pasar Asp. carbonarius, Asp. glau-

(Thryssa mystax) Minggu cus*, Chaetomium sp., Sorda-

ria fimicola, Syncephalastrum
racemosum

Tengkek Kramat Asp. fumigatus, Asp. tamarii,
(Megalapsis Jati Rh. Stolonifer
cordula)
Teri Belang Pasar Asp. awamori, Mucor circi-
(Stolephorus spp.) | Minggu nelloides
Teri Kata Pasar Asp. awamori*, Asp. tamarit*,
(Setipinna mela- Minggu Penicillium chrysogenum
nochir)
Teri Nasi/Medan Pasar Asp flavus*, Penicillium ci-
(Stolephorus spp.) | Minggu trinum, Neurospora sp.
Tetet Tanah Absidia sp., Asp. Awamori,
(Otolithes argen- Abang Asp. carbonarius, Asp.
teus) flavus*,
Asp. ochraceus, Asp. tamarii,
Mucor circinelloides
Tongkol Jatinegara | Asp. carbonarius, Asp. ochra-

(Euthynnus affinis)

ceus, Chaetomium sp., Mucor

circinelloides

Kembung Jatinegara | Absidia corymbifera, Asp.
(Rastrelliger carbonarius, Neurospora sp.
kanagurta)

Lais Jatinegara | Asp. carbonarius, Asp. glaucus,
(Hemilurus scle- Neurospora sp.

ronemay)

Layur | Kramat Neurospora sp.

(Trichiurus haumela)| Jati

Lemuru Kramat Nigrospora sphaerica
(Sardinella Jati

longiceps)
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* = very strong xerophilic
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Table 2. The moulds isolated from dried salted fish.

(Decapterus russelli)

Lama

rl\gme of the fish  |Sampling Species Isolated
Location
Bawal Putih Depok Aspergillus glaucus* Asp. flavus
(Pampus argenteus) Asp. terreus,Neurospora sp.
-Belanak Tanjung | Chaetomium sp., Doratomyces
L(_Aiugil cephalus) Priok sp. Moniliella sp.
Belut Depok Asp. awamori, Asp. carbona-
(Fluta alba) rius*, Asp. ochraceus, Asp.
oryzae, Eurotium amstelodami,
cladosporium macrocarpum,
Penicillium chrysogenum,
Penicillium citrinum
Bulu ayam Kebayoran| Asp. candidus group (1), Euro-
.(Setipinna taty) Lama tium repens
Cucut Depok Asp. flavus, Asp. oryzae, Cla-
(Stromateus cine- dosporium macrocarpum,
reus) Penicillium italicum, Penici-
llium sp. (1)
Gabus Kebayoran| Asp. ochraceus, Cladospo-
(Channa striata) Lama riin sphaerospermum
Gurame Parung Asp. glaucus*, Asp. awamori
(Osphronemus
goramy)
Jambal Kebayoran| Penicillium chrysogenum
(Pangasius panga- |Lama
sius)
Jambrong Parung Asp. candidus group (1), Ab-
(Therapon theraps) sidia corymbifera, Clados-
. porium sphaerospermum
Japuh Kebayoran| Asp. candidus group (1),
(Dussumieria acuta) | Lama Moniliella sp.
Julung-Julung Kebayoran| Eurotium repens, Asp. candi-
(Dermogeny pusi- {Lama dus group (1), Chaetomium sp.
llus)
Kakap Pasar Neurospora sp.
(Lates calcarifer)  |Minggu
Layang Kebayoran{ Cladosporium sphaerosper-

mum, Penicillium citrinum

Layor
(Trichiurus hawnela)

Kebayoran
Lama

Asp. awamori, Asp. candidus
group (2), Chaetomium sp.,
Fusarium sp., Penicillium
italicum

Lidah Tanjung | Asp. terreus, Eurotium repens,

(Cynoglossus lida) |Priok Mondliella sp., Unidentified
species

Mata Besar Ciputat Asp. flavus, Asp. fumigatus™,

(lsha dussumieri) Asp. glaucus™, Asp. sydowii,

Asp. tamarii, Aspergillus sp.
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Name of the fish Sampling Species Isolated
Location

Nilam Parung Asp. candidus group (1), Asp.

(Osteachilus hasselti) glaucus, Eurotium repens

Petek Kebayoran| Chaetomium sp., Asp. tama-

(Leiognathus Lama rii, Asp. candidus group (1)

ruconius) '

Samge Kebayoran| Eurotium repens*, Uniden-

(Pseudosciaena Lama tified species

sina)

Selar Depok Eurotium amstelodami*,

(Caranx leptolepis) Penicillium chrysogenum,
Penicillium sp. (1), Penici-
Hlium sp. (3)

Sepat Kebayoran| Asp.candidus group (1), Asp.

(Trichogaster pec- {Lama carbonarius, Asp. glaucus,

toralis) Asp. sydowii, Unidentified
species

Talang-talang Depok Asp. glaucus*, Penicillium

(Chorinemus lysan) citrinum, Penicillium italicum

Tawes Pasar Asp. awamori, Asp. flavus,

(Puntius gonionotus) [Parung Aspergillus sp., Chaetomium
sp.

Tembakang Pasar Asp. carbonarius*, Asp. ta-

(Helostoma teminc- |Minggu | marii* Eurotium amstelo-

kii) dami

Tembang Pasar Penicillium sp. (1)

(Sardinella fimbriata) \Minggu

Tenggiri Ciputat | Asp. carbonarius, Asp. tama-

(Scomberomorus rit, Penicillium sp. (1)

guttatus)

Teri Balang Ciputat | Asp. glaucus, Asp. ochraceus,

(Stolephorus spp.) Mucor circinelloides, Peni-
cillium sp. (1)

Teri Jengki Pasar | Asp. carbonarius, Asp. ochra-

(Stolephorus spp.)  |Minggu | ceus, Cladosporium sphae-
rospermum, Penicillium sp. (1)

Teri Medan Pasar Asp.carbonarius, Asp. ochra-

(Stolephorus spp.)  {Minggu | ceus*, Curvularia lunata,
Nigrospora sphaerica, Peni-
cillium sp. (1), Penicillium
sp. (2)

Tongkol Pasar Absidia sp., awamori, Asp.

(Euthynnus affinis) |Parung tamarii, Curvularia lunata

Note:

* = very strong xerophilic
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RESULTS AND DISCUSSION

The moulds isolated from the unsalted and salted
dried fish are respectively presented in Table 1 and Table
2. The genus Aspergillus is dominant in both kind of
fish samples. The other genera found on unsalted dried
fish were Absidia, Chaetomium, Doratomyces, Clados-
porium, Eurotium, Fusarium, Mucor, Moniliella, Neu-
rospora, Nigrospora, Penicillium, Rhizopus,
Scopulariopsis, Sordaria, Syncephalastrum, and
Trichoderma. On salted dried fish were found the
genera Absidia, Chaetomium, Cladosporium,
Curvularia, Eurotium, Fusarium, Mucor, Neurospora,
Nigrospora, Penicillium, and unidentified species.

In this study, Neurospora is reported as a single spe-
cies. However, this does not mean that this fungus is the
sole one, because it grew so fast, even on Dichloran Agar,
and did not give the opportunity of other moulds to grow.

Many among the genera found were also reported
by Hocking (1991). Morohita (1988) in his review pa-
per mentioned that Penicillium, Aspergillus, and Mucor
are the predominant isolates in smoked squid, scallops,
and cod, while in dried fish Aspergillus, Chaetomium,
Epicoccum, Eurotium, Penicillium, and on dried "bonita
stick" (fish) were found Aspergillus ochraceus, Asp.
oryzae, Asp. tamarii, and Syncephalastrum racemosum.

The dominant xerophilic aspergilli in this study were
Aspergillus carbonarius, Asp. tamarii, and Asp. glaucus
which showed a good growth after 24 h of incubation at
30°C. All other isolates grew slowly after 72-96.

Aspergillus glaucus, Asp. candidus, and Penicillium
sp. (1) were the dominant species in salted fish samples.
However, the strong xerophilic were strains belonging
to Asp. awamori, Asp. candidus, Asp. carbonarius, Asp.
glaucus, Asp. ochraceus, Asp. tamarii, Eurotium repens,
and Penicillium sp. The unidentified isolates strongly
resembling Paecilomyces were found on three samples
of salted dried fish. These isolates might probably be
Polypaecilomyces pisce; a common species on dried
salted seafoods in the tropics (Hocking, 1991). Wallemia
sebi was not found in both kind of samples.

It is to be recommended for further study to
examine the mycotoxins produced by these xerophilic
moulds.
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