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In Japan, among imported sardines, three genera of sardines (Engraulis, Sardinops and Etrumeus) are controlled by import 

quotas in compliance with the Import Trade Control Order. Therefore, species identification of sardines is necessary for 
customs clearance. In general, species can be identified on the basis of morphological knowledge. However, for juvenile fish 
such as “chirimenjako (boiled and dried baby sardines)” with fewer outward features, or processed fish in which a part having 
vital information for species identification has been removed, a morphological judgment based on outward features is virtually 
impossible. Accordingly, in this study, we tried to identify the species of sardines using partial genetic regions encoding 
cytochrome b on mitochondrial DNA. As a result, we confirmed that it was possible to discriminate sardines at the species 
level. 
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Table 1  Grown sardines used in this study 

 
 
 
 
 
 
 
 
 
 
 

Table 2  Imported small baby sardines (chirimenjako) used in this study 
 
 
 
 
 
 

PCR   Gene Amp® PCR system9700 
 Applied Biosystems  
DNA  ABI PRISM® 3100 Genetic Analyzer 
 Applied Biosystems  

  Mupid-exU 
  

L14735 6) 
AACCACCGTTGTTATTCAAC 

H15149 6) 
GGTGGCKCCTCAGAAGGACATTTGKCCTCA 

30mg DNeasy® Blood & Tissue KIT
QIAGEN DNA mtDNA b

PCR PCR
DNA 100ng 5pmol dNTP mixture

25nM each 2.4�l Ex-taq buffer 3�l Ex-taq 0.75 Unit
30�l PCR 95

1 94 30 55 30 72 1
40 72 5

DNA
PCR PCR

Big Dye® Cycle Sequencing KIT Ver.3.1
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Fig.1 Electrophoresis of PCR products of grown sardines by a primer set 
corresponding to the cytochrome b region. 

 
 
 
 
 
 
 
 
 
Fig.2 Electrophoresis of PCR products of imported small baby sardines 

(chirimenjako) by a primer set corresponding to the cytochrome b region 
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Table 3  Concordance rate with DDBJ registration data of each grown sardine 

 
 
 
 
 
 
 
 
 

Table 4  Standard sample data of DDBJ used in this study 
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Fig.3  Neighbor-joining tree of imported chirimenjako with standard fishes based on 384 nucleotide sequences of the mitochondrial cytochrome b gene. Bootstrap values 
>70% are reported on the nodes of the tree (1,000 replicates). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig.3-1  Chirimenjako imported from China or Korea Fig.3-2  Chirimenjako imported from Indonesia or Thailand 
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