
J. Gen. Appl. Microbiol., 49, 279-286 (2003) 

Full Paper 

Isolation and characterization of halophilic lactic acid bacteria isolated 
from "terasi" shrimp paste: A traditional fermented 

seafood product in Indonesia 

Takeshi Kobayashi,1,* Michika Kajiwara,1 Mita Wahyuni,2 Toshihide Kitakado,3 

Naoko Hamada-Sato,1 Chiaki Imada,1 and Etsuo Watanabe 1 

1 Department of Food Science and Technology, Tokyo University of Fisheries, Minato-ku, Tokyo 108-8477, Japan 

2 Department of Fish Processing Technology, Bogor Agricultural University, Bogor 16680, Indonesia 

3 Department of Fisheries Resource Management, Tokyo University of Fisheries, Minato-ku, Tokyo 108-8477, Japan 

(Received February 20, 2003; Accepted September 5, 2003) 

Lactic acid bacteria from "terasi" shrimp paste, a highly popular fermented seafood in Indonesia 
were isolated and characterized. Viable cell counts were 1 04 to 1 06 cfu/g on MRS medium. All the 
isolates were catalase-negative, gram-positive cocci and were able to grow at 15% NaCI. Numeri­
cal phenotypic analysis showed that the isolates clustered into one group. However, they could 
be classified into two types: the Tetragenococcus ha/ophilus group and the T. muriaticus group 
as revealed by a restriction fragment length polymorphism (RFLP) analysis and sequencing of 
the 16S rRNA gene. This study is the first to show that both species of Tetragenococcus are dis­
tributed in Indonesian fermented foods. 
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Introduction 

In Indonesia, there are many types of traditional fer­
mented food made of various agricultural products 
such as rice, soybean and cassava (Aryanta et aI., 
2000). Moreover, many marine products are also 
processed as various traditional fermented seafood 
products, among which "terasi" shrimp paste is highly 
popular. "Terasi" shrimp paste is either dark brown, 
gray or red, and has a distinct taste and strong aroma. 
It is consumed widely by the Indonesian people as a 
spice in various dishes. The method of manufacturing 
"terasi" shrimp paste may differ depending on the fac­
tory. For example, small salted shrimps mixed with salt 
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are dried under the sun for 2 days, then ground into 
fine paste and allowed to ferment for 2 days. After this, 
the paste is ground again and processed into balls, 
which are then fermented for several weeks, then cut 
into small pieces of various sizes. 

Previously, several microbiological investigations of 
"terasi" shrimp paste have been reported. Surano and 
Hosono (1994a, b) described the microbiological 
analysis of "terasi" shrimp paste. They reported a con­
siderable number of strains of bacilli; pseudomonas, 
micrococci, kurthia and sporolactobacilli were isolated 
from this product. However, the strains were only iso­
lated under aerobic conditions and identified at the 
genus level by phenotypic characterization. Lactic acid 
bacteria are one of the most important and commonly 
used bacteria in the manufacture of traditional fer­
mented food products; in the manufacture of "terasi" 
shrimp paste, pH decreases temporally to 4.5 due to 
lactic acid production (Jennie and Muchtadi, 1978). 
















