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I ik AT AR SR R o AL 5 MR A 5 e TSR ﬁUK F’]%ﬁ AR G ki AP
A4t R K& S B H%%ié‘@%z\éé F_JE(real-time PCR) % — VA 7 % » A1 A 424252 2
KA R 2] AT 47 0 i 5 cytochrome b (Cyt byt — M5 FRKE AR EX
13518 % #2DNA it 17real-time PCR% — MR, » & RAE QAT & A & — MBI e
B 5 238 2 SR AkAR 8 S8 % 7T £0.001% (1.5 pg DNA) * & AER AR Jr ik il Fl M » A 174
TE G AR EATR A ISMHARBE S R A A KR LM UG - M2 PR M R B AR
PAPE ST 4 %(Angullla rostrata) B 5 Z A5 0 ROy iR T R A B R Z PeikAm By
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Bpe72(E i /KA S - DAAREECOIERE M EAREE - REAZmTEHE" - 68

F? ETIRE - BEHPOF(11%KEMLET AREAAERRHEGEEREAD  BFES
AECY - EEE SRR - KEMEREEH "EHORDH i HARNERE 8
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B YRR R R H AN (AR
SRS BTN B PE TR Y W bR R
WIEEES - BT R B i B S s S H 5
AR o TR AR o A8 B A
TARA - HEARIEDIEAE - 68 A L R E]
JUH B ERR - R R IR R = 8
9 FSEA~6F AR R R B iR Ee  FRK
REAW) AN KA ARFRIFIE G T - g iR
fg PR o R I [ B R A s A
PNRAE R —4 © 19904F R EE Y H A8 FEEE
AERSEBED F o SRS TEa TR,
{HEAESEAL ~ SBERE ~ W)IKEEG
VR ME L~ REFEE/KIGE T - 5
FR ARG 5l Ty 3 e e O B 8 e B )+ 3R
SHHABEFEC I ERIIS-10% » B
DS S% AR LY - B85 L H A
TRIK » 2EEHFLBEEREESAEM
fgfR BRI - AR INEEEU. rostrata) »
RN RS (A, reinhardtii) ~ 548 (AL A8
& > A. marmorata) ~ KRB (A. bicolor
pacifica) ~ ENJEEE A (A. bicolor bicolor) ~ &
= LETEl8(A. mossambica) + B HZE 8 6 ETH
DLE AL A > (B H AR 5 2 B EAS
HAER - EHAERHEEN B - KPrEa
g - 588 K 2N EEE T REHU H A8 1 4K
EERE - [HAFEEEY AT EERE
5 HANBURIRERADL - HEHED S -

AN 58 T B A [F T B RO B I 2K Y
DNA - {# FHEEBIFDAATHHIDNA barcodes [
HODHEFTPCRIZIE - 1§ CO1 5 BRI HE
Fr o SRR ENCBIE BHE YT
B - HIRARBRIEE— DR - HIRTH
DUETT AT EE—EME - FEHPCRAg IR
Wk o AWEFEEHA H A Treal-time PCRE

HheBE T - LA R R E i
T2 - EBER RS 2 iR bait R - BEPCRE
TR A REER YR E - t5 iR A R
TERGE ~ DolEd =i I RS - REFEFI B M
M EM il - FERB B -

MFERTTE

— RIEZEYTE

tetYER 2] SR B TS R RE S E
E - UfEHAE  EERE - 6HE - ¥E
g - I REE (R
A\ HAFIL135(EY)E - DISEBEFDAF R A
FACO 1AW IBRMS 5 [ 7 CO1FF ¥ PCREZ B 1% i
Fe » W ENCBIEFHE L Ry HERE Y E - 12
78 v 58 H AR s fE A AR B whole genomefr %] »
PABioEdit#i 88 (v7.2) % & 75 EL#f (Clustal W
Multiple Alignment) * % H H A& {57 (7 B 1%
fil(conserved region) » H.IFLA7 B R Ho A A 5
EMARFRYIGE - (FREFTE IR
WETHIZ2E A -

— ~ DNA¥HHY ~ L EHE

(-)DNeasy” Blood & Tissue Kits (Qiagen,
Hilden, Germany) °

(“)DNeasy” mericon Food Kit (Qiagen, Hilden,
Germany) °

= - fHERENE

(-)PCRIZ %S (Applied Biosystems ProFlex
PCR System, Applied Biosystems, USA) °

()ENFFPCRIZFEZS (Applied Biosystems
QuantStudio™ 5 Real-Time PCR System,
Applied Biosystems, USA) °

EMmEEE M EEIT (NP8O
Nanophotometer, Implen, Germany) °

(u) BJF = % (Retsch MM400, Retsch,

Germany) °

=} R ey A=
g 5 -
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()75 o ok = (L B Lo 8% (KUBOTA 3740,
KUBOTA Corporation, Japan) °

(KRR B RS FE vk EX i (Mupid-2, Advance,
Japan) °

(B EEIKTZERM (GelDoc Go Gel
Imaging System, Bio-Rad, USA) °

BRIz RS
A 135(f B EDNAR LUETT A HiEZ
HIES -

(EREEES - HAEB(A. japonica) ~ fiifi8 (L
HACEBEE © A. marmorata) ~ K FEEM
BBfE(A. bicolor pacifica) ~ F NS fiE(A.
rostrata) °

g HIR B iEE YT « BERFE(Conger
myriaster) ~ A5 W8 (Muraenesox
bagio) ~ = WEHE(Ophichthus zophochir) °

EHMTEAME - @ (Cyprinus carpio
carpio) ~ SRR (Makaira nigricans) ~
H #(Chanos chanos) ~ & (Plecoglossus
altivelis) ~ VU5 F5
tetradactylum) ~ = E (Larimichthys
crocea) ~ RKPAEEEE(Salmo salar) ~ FaREf

(Eleutheronema

&x—  ARAEERZ 5| FRIRE

(Saurida undosquamis) ~ {EJE 5 (Scomber
australasicus) <5 128{[EH H £ -

A ~ PCR5|F ~ #RET KR FEHA

KHFFEIR ENCBIE FHEDNAFF 5 &KL -
LABioEdit#k 88 (v7.2) AT EL ¥ K 3% TR PCR
VyrERF A [F K TaqManif gt - W1F— - if
ZitBioneer (Daejeon, South Korea)&S kY © #£5t
5’ Ui B% FH 6-carboxy-fluorescein (6-FAM)fEEC
3l £% FH 6-carboxytetramethyl-rhodamine(6-
TAMRA)FED - AIFFPCRIZFEA K E 4
TagMan Universal PCR Master Mix (Applied
Biosystems, USA) °

HNESPCRIAMR < B2 Bl e FEA {4

DLEE B 0 718 & R B B2 DN AR ~ 5
F RS - BIRFPCRIEA 25 uL > &
&5 uM Forward5[F1.25 uL » 5 uM Reverse
5[F1.25 uL ~ 3.3 uM TagMan#E$+1.7 pL
TagMan Universal PCR Master Mix 12.5 pL »
R BT /K33 pLEARBEDNAVETS uL © B
FFPCR S JE MG (4 Ry 50°C I g2 43 8 (ZE A L)
95°CI 107> 3 (e W12 1) ~ 451 HE R S ENE

L
N\

At 91 (5°-37) MERELRI(RIIRAS)  EYI RN 250k
FEIESG [T 695 bp 17
COl-L CACGACGTTGTAAAACGACTCAACYAATCAYAA Cytochrome c
AGATATYGGCAC oxidase subunit 1
CO1-H GGATAACAATTTCACACAGGACTTCYGGGTGRC (€O
CRAARAATCA
HASES [+ 125bp AW
japonica- CTATGCCTTATTTCGCAAATCCTT Cytochrome b
14544-F
japonica- TAGGTAGAGGCAGATAAAGAAGAAG (Cytb)
14717-R
H A8 s
japonica- FAM-AATTTCGGATGAATCATCCATAA

14673-P TTAACGTCTCGGCAG-TAMRA
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Rapid Identification of Japanese Eel (Anguilla
japonica) in Food Using Real-time PCR

JUNG KUAN, PEI-LIN CHENG, YUAN-XIN CHANG, HSIU-WEI TSUE]I,
CHE-YANG LIN, CHA-CHUAN HSU, MEI-CHIH LIN
AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Japanese eel (Anguilla japonica) is widely cultured in Taiwan, while the supply of eel fry relies
on capture from the wild. In recent years, the population of Japanese eel has declined, and it caused the
increase in the price of mature eel. Other Anguilla ssp. species such as marbled eel (Anguilla marmorata)
and Indian shortfin eel (Anguilla bicolor), also have potential for extensive aquaculture in Taiwan. While
Conger eel (Conger myriaster) is also used to make eel dishes. Processing results in increased difficulties
of species identification and may lead to mislabeling and substitutions of species. DNA barcoding
technique has been used for eel species identification. However, it becomes challenging when samples are
highly processed or contain mixed species. This study developed a Japanese eel specific real-time PCR
method. The primers and probes were designed specifically to the gene encoding cytochrome b (Cyt b).
Specificity was tested and confirmed by using 135 fish species commonly found in the markets of Taiwan.
Only the target species showed positive amplification signal. The detection limit was as low as 0.001%
at 1.5 pg of DNA. We collected 17 commercial eel samples and tested accordingly. 15 samples tested
positive for Japanese eel, and two negative samples were confirmed as American eel (Anguilla rostrata)
and Conger eel (Conger myriaster). This method provided a rapid, sensitive and reliable detection tool
for the identification of Japanese eel products, allowing the detection of fraudulent and unintentional
mislabeling of these species.

Key words: Japanese eel, species identification, real-time PCR





