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Table 1. List of Samples Used in This Study

Remark

No. Species” Production area
1 Anguilla japonica Kagoshima
2 Anguilla australis Tasmania
3 Anguilla bicolor Indonesia
4 Anguilla anguilla China
5 Anguilla rostrata China

Kabayaki, Purchased in Online store
Shirayaki, Purchased in Online store
Kabayaki, Purchased in Supermarket
Kabayaki, Purchased in Online store
Kabayaki, Purchased in Online store

a): The species were identified by sequencing extracted DNA from Kabayaki or Shirayaki
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Table 2. List of Primers for Anguilla spp. mtDNA D-Loop Region in This Study

Primer name Species Sequence Amplicon (bp)
TEAA-DF2 5’-ACCAAGACATACATAATACATTACG-3’

Anguilla anguilla 104
TEAA-DRS 5’-CATAGGAATATGGGGATGATAG-3’
TEAB-F3 5’-TGTGGGACACCTTTAAGAG-3’

Anguilla bicolor 160
TEAB-R5 5’-GAGATCTTAATATTACTTGGATTAGG-3’
TEAR-F4 5’-CTATTTCAGGTTCCCACG-3’

Anguilla rostrata 208
TEAR-R6 5’-CATGAAATAATACATTATGTTCTACCC-3’
TEAAU-2F2 5’-GGTAGAACATTATGTATTGCTCAC-3’

Anguilla australis 258
TEAAU-2R1 5’-ATGTATTGTTTGTTTTAGTTTGC-3’
TEAJD2-F1 5’-TTACCCACCAAGCCGG-3’

Anguilla japonica 333
TEAJD2-R1 5’-GTATGTGCTTCTTTCGACTTTG-3’
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TEAB-F3 160 bp  TEAB-RS
TEAR-F4 208bp  TEAR-R6

Fig. 1. The Locations of Primers in Anguilla spp. mtDNA D-loop Region in This Study
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Fig. 2. Agarose Gel Electrophoresis of PCR Amplified
Products for Eel samples with Primer Parr TW6/TW11

M: 100 bp Ladder, Lane 1, 2: 4. japonica (No. 1),
Lane 3,4: A. australis (No.2), Lane 5, 6: 4. bicolor
(No. 3),Lane 7,8: 4. anguilla (No. 4),Lane 9,10: 4.
rostrata (No. 5), Lane 11: Negative control (no DNA)
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Fig. 3. Agarose Gel Electrophoresis of Multiplex
PCR Amplified Products of Extracted DNA
from Samples

M: 100 bp Ladder, Lane 1: Anguilla anguilla
(No.4),Lane 2: A. bicolor (No. 3), Lane 3:
A.rostrata (No.5),Lane 4: A. australis
(No. 2), Lane 5: 4. japonica (No. 1), Lane 6:
Negative control (no DNA), Lane 7:Positive
control.
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Multiplex PCR for the Molecular Identification of Eels (4Anguilla spp.)
Kimio MONMA?, Mitsuo OISHI® and Hirofumi USHIYAMAP

We developed a multiplex PCR to discriminate Anguilla japonica, A. australis, A. bicolor, A. anguilla and A. rostrata in processed eel
food, such as kabayaki and shirayaki. These five species of eels can be discriminated by performing PCR using a species-specific primer
designed for the D-loop region of the mitochondrial DNA of each species. The multiplex PCR methodology used in this study may be a

useful tool for quickly and economically discriminating between A. japonica, A. australis, A. bicolor, A. anguilla, and A. rostrata.

Keywords: multiplex PCR, identification, eel, Anguilla japonica, Anguilla australis, Anguilla bicolor, Anguilla anguilla,

Anguilla rostrata

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjyuku-ku, Tokyo 169-0073, Japan

b Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out





