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Species Identification of Boiled and Dried Larval and Juvenile Sardines (Chirimen) Based on

Information of Mitochondrial Partial Cytochrome b
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*Central Customs Laboratory, Ministry of Finance
6-3-5, Kahiwanoha, Kashiwa, Chiba 277-0882, Japan
**Biology of Fisheries Resource, Ocean Research Institute, The University of Tokyo
1-15-1 Minamidai, Nakano-ku, Tokyo 164-8639, Japan

Boiled and dried larval and juvenile sardines are produced by boiling and drying sardines in their larval and

juvenile stages. Three genera of sandines, (Sardinops, Engraulis and Etrumeus) are controlled by import

quotas in Japan. Accordingly, it is distinguish controlled sardines from others for customs clearance.

Identifying them from their morphological appearance is difficult because they lose most of the

morphological information during the manufacturing process. Therefore, we tried to identify ingredients of

Chirimen by a direct sequencing method based on a part of the cytochrome b region (521 nuc.) of

mitochondrial DNA, using data available from the Gene Bank. As a result, we could more or less distinguish

import-restricted Chirimen. Abundant reference data, particularly on Engraulis, enabled us to perform

analytical experiments more thoroughly than our previous analysis using the partial 16S gene of

mitochondrial DNA.
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Table 1 Standard and imported Samples used in this study

Scientific name Common name Family

Location or Origin

Date or Accession No. Abbrev.

Engraulis japonicus Japanese anchovy
—n — — " — —n —

—n — —_— I — —_— " —

E. anchoita Argentine anchovy —n—
— " — —n — —n —
E. encrasicolus European anchovy —n—
—_y — —n — — " —
E. mordax Californian anchovy —n—
—_ I — —_ I — —_n —
E. ringens Anchoveta —n—
— " — —n — —n —
Stolephorus heterolobus  Shorthead anchovy —n—

Sardinops melanostictus Japanese sardine Clupeidae
S. melanostictus —n— —n—
S. sagax South American pilchard —u—
S. caeruleus California pilchard —n—
Etrumeus teres Bigeye sardine Clupeidae
Salangichthys microdon Ice fish Salangidae
S. ishikawae Ishikawa Ice fish Salangidae

Engraulidae off the coast of Kashima

Amami oshima
(from the stomach of skipjack tuna)
37°30.3'N, 141°17.75'E

Ottawa Bay
Lake Hinuma, Ibaraki
Ooarai Fish market

Oct31, 2003 (in this study) E_jap
- AY923784(Grantetal.'"”)  E_jap1

— AY923786(Grant et al."”)  E_jap2

— AY923767(Grant et al.'"”)  E_anct
— AY923768(Grant et al.'®)  E_anc2
— AY923809(Grant et al."®)  E_enc1
— AY923810(Grant et al."®) E_enc2
— AY923775(Grant etal.'"®)  E_mor1
— AY923777(Grantetal.'®)  E_mor2
— AY923770(Grant et al.'"®)  E_ring1
- AY923772(Grantetal.'"®)  E_ring2

Jun25, 2004 (in this study) St_het

Oct31, 2003 (in this study) S_mel
— AB032554(Inoue etal.") S_mell
— AF472586(Jerome et al.'®) S _sag
- AF472585(Jerome et al.'®) S cae
Feb2, 2004 (in this study) E_tere
(in this study) S_mic
Jul16, 2003 (in this study) S_ish

Imported small baby sardines (Chirimens)

Abbreviation Origin
A1-5 China
B1-5 Thailand
C1-5 Indonesia
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Fig.1 Electrophoresis of PCR products of which major sardines and
imported chirimens were amplified by a universal primer set
corresponding to cytochrome b region.
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Fig.2 Identification of small baby sardines (chirimens) and
phylogenetic relationships among 15 chirimen with standard
fishes based on 521 nucleotide sequence of mitochondrial
cytochrome b gene. Bootstrap values >70% are reported on the
nodes of tree (bootstrap replications = 1000).
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7 > 7WSL100% T & 7 T A T 3 (Engraulis japonicus) & 7
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Table 2. Genetic Distances among Sequences from Chinese Chirimens and several reference sardines estimated by Kimura 2 parameter method

S_mel A2 A5 A3 E_jap1 A1 E_jap2 A4 E_jap E_enc2 E_enci
S_mel
A2 0.246
A5 0.243 0.002
A3 0.240 0.008 0.006
E_jap1 0.245 0.006 0.004 0.010
A1 0.243 0.004 0.002 0.008 0.002
E_jap2 0.251 0.008 0.006 0.012 0.006 0.008
A4 0.248 0.006 0.004 0.010 0.004 0.006 0.002
E_jap 0.246 0.008 0.006 0.012 0.006 0.008 0.008 0.006
E_enc2 0.229 0.021 0.020 0.025 0.018 0.019 0.021 0.020 0.018
E_enc1 0.234 0.020 0.018 0.023 0.016 0.018 0.020 0.018 0.016 0.004

Table 3. Genetic Distances among Sequences from Indonasian and Thai Chirimens with several reference sardines estimated

by Kimura 2 parameter method

E_ring1 E_ring2 St_het Cc2 C4 B1 B2 C5 E_tere
E_ring1

E_ring2 0.002

St_het 0.204 0.201

Cc2 0.204 0.201 0.000

C4 0.204 0.201 0.000 0.000

B1 0.201 0.199 0.002 0.002 0.002

B2 0.201 0.199 0.004 0.004 0.004 0.006

C5 0.201 0.199 0.004 0.004 0.004 0.006 0.000

E_tere 0.240 0.240 0.223 0.223 0.223 0.220 0.229 0.229
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—J, FAFEOHLY DAL (Bl,2) KOS ¥ KRRV T
HLDHALRZ (C245) 1%, W¥IFAUVIRA L KT A/ =2
A4 T VED I XAV (Stolephorus  heterolobus) & 7 — ks A |k
T THENLI00% CTY T AX—% TR LTz, I X ANV EE DI
2N B RIRR OG- BEEE$0.000~0.006 T Y (Table 3), ff
D FEYEREAR D[] — T ] o0 AR - FEHE 23 0.002~0.008 D i T &>
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NVDITN—T ) FTAZ—%RTDHZ b, £ K7 A
JaA UVBOMORTETH L AREMEN TR END, ¥ AFED
B DAL R (B3~5) ITOWTIE, S EIOMAT CILEEHAafE
EHEET D LILTERD TR, Hillxtgi oo Tnbh
ITFAVVE, ~ATVRBERUNLAL T VEOWTNORE
WCHE LW L2 MERT 22 LTV Th o1z,
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