J. Fd Hyg. Safety
Vol. 23, No. 4, pp. 314~318 (2008)

AT ASS

oot &

Journal of Food Hygiene
and Safety

¥

QrdAr T}

Available online at http://www.foodhygiene.or kr

TUL LAY -HTH A HHIo[TE g 9] vl

2] - ofnist - oY - MR+

FYhsh AR

HEFRL

<%

Comparison of Macroscopic Inspection and Polymerase Chain Reaction-
Restriction Fragment Length Polymorphism (PCR-RFLP) for the Detection of
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ABSTRACT -This research aimed to compare the detection methods of Anisakis simplex in Sea fish by poly-
merase chain reaction-restriction fragment length polymorphism (PCR-RFLP) and macroscopic inspection. We exam-
ined 18 Trichiurus lepturus, 11 Scomber japonicus, and 65 Todarodes pacificus collected from the retail markets in the
areas of Uljin, Kyuonggi province and Seoul. As the result of examinations, we found that detection rate of Anisakis
simplex by macroscopic observation was 89% in Trichiurus lepturus, 90.9% in Scomber japonicus, 32.3% in Todar-
odes pacificus. The detection rate of Anisakis simplex by PCR-RFLP was 77.7% in Trichiurus lepturus, 81.8% in
Scomber japonicus, 26.1% in Todarodes pacificus. We could conclude that PCR-RFLP method of Anisakis simplex

was more specific rather than macroscopic observation.

Key Words: Anisakis simplex complex, Polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP), Trichiurus lepturus, Scomber japonicus, Todarodes pacificus
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of 93] Hz2 BIH o|F v, s, E2FZ, o
gajol, Y&, &=, T FollA SR} AP, &
NI ZHEFL oAFE AHde 235 71 oprop
7oA ke A8 BIHGET, 53] 3 (sashimi),
2% (sushi) 53 2o ikl /& BAshe T3 22
AL A9 500097 o] LA FHFTTO) ALl
A AoR BIHI|E AT 2y ofrlof F7HE
gk oolyEl Ho|, §HE H7HE 2T AMA S7telAN
LI FRET0l ASHLE BIAHIT Slo] HEFAA
Fore] $a% EAZ gFHIL AP,

FWelMe 19719 2 3F K3 ¢ BeHE 2
AR ol F FAA 2409979 ZE A7 B2
o9, Fujeld BAS TANEREEE TANFA #
29 Anisakis spp., Terranova spp., Contracaecum spp.,
Raphidascaris spp. 51 95t @G Bd v}
Ack. 53] e 3 Fel o3 ZAHAEI o ExE vt
dow, AR AFAXNE 1 FHFA 24 S
(Pseudoterranova decipiensys-°] AERIT UAATH 7.

71&d AMEE Y 3% HARde sdE AR
of 93t §etAARE ol FHASHA &850 k. 5UA
AE AF e #AEYE 2y 2 E #1522
71 R ged EA S nRoz IRIsE AAHoEA F
WellAl Bad 13 FFEFe tiFgel o AARid
st ol RuH\Y. a8y YRHIFHEFTSTS 4o
2 & de gFe AFF7 2aded webs] FARe
SHEd FE3 &= AP EA D Al
ol FEHAt. Hode oled s S5 st
o ExGASE AApg 889 2 35 AARE A
of gis] APEHL e AAoH.

et & Ao S oAgdlM duEL e
Ak ojfel ZdEol A LT FFE LA
7 2 FAAHNE A EAEE 7 0] thE A (Polymerase
Chain Reaction-Restriction Fragment Length Polymorphism,
PCR-RFLP) AAbE o2 HE8lx, 1 3% FEol
Eolx g Hla st &t

=

ME L WY

1Y HF JQHARH

3 3F FEo 4E ARE ZABY At F 94
ula9] 4k oJBE 20079 9LHH 1087HA £ EH
Art AHEEET ojFE R E 2R 18ule], 5o 119}
2], 940 esutd P oy, A&, A7%, 1 T oA
T AvjA oA Fuate QAL AR &
0.5~Imm X 15~20mm Zo|E 7= 2L $cto g &
Qste] Ao 1 3F fFFH 5Ao FLE
AAE BAYESHE ZHAR AHE39THTable 1).

Anisakis 8-%9°] DNA X£&

S Y] sty ERlE X FY FF5E MEL
eppendorf tube®ll &7 B3, 500ul Phosphate-Buffered
Saline(PBS)E 718t AH F AAYE o= 500ul 0.IN
NaOHZ 3713} steal floating rackell Agste] 1087 &
E 549 719 §& W2zt Phenol(Bioneer, Dagjeon,
Korea) 500ulE 718 & vortexA 7]
microcentrifuge (VS-15000N, Vision, Kyounggi, Korea)}
Y3 14,000 rpmol M 3087 9AEE AT AFAE
A 58 eppendorf tubeZ 7] Phenol:Chloroform(1:1)<
S5 A7kl 5~ 1027 vortex 3Itt. 5% ¥ microcentrifuge
(VS-15000N, Vision, Kyounggi, Korea)?ll ¥ 7500 rpm
o= 1087 AR FFdE FEdt] AMEE tube
2 2749 AA volumed] 1/10 £F S 2 3M sodium
acetate(Duksan, Kyungki, Korea)E &7}8t2 ZA| volume
o] 2~254) £FOE 100% ethanol(Duksan, Kyungki,
Korea)s 718t o2 20% WezAdA 5% HAst
Aok 422 Wzt 4w 714 14,000 rpm 3087 €
A B2 st] DNAS HAAAIZAL o|F AFAL 24H2Y
A AABEL, 70% ethanol 500 uls 713k 14,000 rpm
30%7F DNA washing® 3§83t d4lo] 1% A%
AL ZA2GA B 10~ 1587 air dyS AASFATE

30~50 ul 7 E= TE buffers A7Hste] DNAE 7
Fratart.

¥,

Table 1. Sampling sites and fish species for the detection of Anisakis simplex complex

No. of samples

Fish market (Uljin) Retail market (Anyang) Fish market (Ansung) Retail market (-S'eoul)

Trichiurus lepturus 16/18° - 8/9 8/9 -
(88.9%) (88.9%) (88.9%)

Scomber japonicus 10711 - 10711 - -
(90.9%) (90.9%)

Todarodes pacificus 21/65 0/30 6/10 ) 15/25
(32.3%) (0.0%) (60.0%) (60.0%)

Total no. of samples 47/94 0/30 24/30 8/9 7125

) (50.0%) (0.0%) (80.0%) (88.9%) (60.0%)

*No. of positive samples / No. of total samples
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o1 A A UL (Polymerase chain reaction, PCR)
# 35 I A FHEAAANTS HARH
g APA27E A7 o]Foi7 v} U £ °E‘?L°ﬂ*1*'=
ITS-1, 5.8S nbosomal DNA, ITS-2
internal transcribed spacer (ITS)S &%g
HE ARLSIATE. e 33 &
7] 13k Zeto]H 9} PCR mixture FA &

D.W. 13 W 10XPCR buffer 2w/ dNTP 2 ul(bloneer,
Dacjeon, Korea) & Y2 Primer A (5-GTC GAA TTC
GTA GGT GAA CCT GCG GAA GGA TCA TT-3")%}
Primer B (5-GCC GGA TCC GAA TCC TGG TTA GIT
TCT TTT CCT CCG CT-3)"¥ Zg]F Taq Polymerase
(bioneer) 1 /9t 22l 3% FFLZHE F53 DNA
templateE 2 plg E¥ste] FUl%th PCR WHe-24e
denaturation 94C 5%, ampliﬁcation 94 °C 30%, 55°C 30
Z, 72°C 30522 353] vk2A)7] £ extension 72 °C 102
52 DNAZ FZ3i4it

ki ol

H ot A MM 2 o]t} (Restriction fragment length

polymorphism, RFLP)

FHEAAHNSAA Hoj7 DNA fragmentS A eHa
AHAZo|thEA BAJol| A3 TE DNA product 8 uls}
10X reaction buffer 1 ul, Hinfl === Hhal(10U; Bioneer,
Daejeon, Korea) 1 ulg &8kl 37 C2AAAM 24751t
BEEAIZATE kg0l Ed AHEZ 0.1% Ethidium bromide
£ A7 1% agarose gel(Qbiogene, CA, U.S.A)E 100V
oA 60E7 A71FEFS AABUL UV @4E4718 §

s Bde) 2718 SIsA

Anisakis -3%2] SQt2AL

AlFoA JuiE I Qe AR, 150, Ao s
1Y 35 FEPEE SAHAMEOR XA e, #
o4ul2] o] FRA] Foll 477121 (50.0%)2] AN T 32
o2 FHHE f5° FEHAN(Table 1). hFEY 2
& 3T 75 oA asp] Ayl FEE e %
AN i 23] 7)Y WFeA FEsen,
o8l ol Hee HAL F fidUTh

240 65mtElE HFe R SHAE £ A &
219kE]olA X8 BFo2 FEsE fFol TAs 323%
o] ZAAES EHTh o] FolA ofAgelA 7EAR A
oA Anisakis fr&ol AR gtow A7|E <
A Mg BEEARANA 5SS MELE 60%Y ZHE
< Btk § 5102 My st 291 &lj1to]
FE AL olrx °"4 <)
=, 1718 2o AAE ez {24 }E 28}

of & 67HA(54.5%)7F ZgE o] ATk
N o F oA 71} Fe AEES

HYSHomn, A}
He AEES AT I
B AFIME 2o E Yo Z g oA E fF F
WZ=r 23], Agoid vlate JiHoz ok,
59 HAYATE AHAG FAE AFE AT U S
ghld 4 UsiTh
25 AA Wg SHAAPE S s A F 1)
A ZFoll A 1070 oA Anisakis §-50] 2AHS 90.9%2]
TEEL BYrh £ 50 A72AM| &8hd 250 20
Hel ME 5 20007F ZEE 100%] HEES EA
ol ¥ A¥d vREVIXE 4] & 74
Vs IE T U
St AL 1870 AR AAY A
AA A2 fZ&o] HEH 88.9%] 7&?3%%
Aot @2 AAE ¥ etES A% kA A
HAed S e g% 3 FF FF AE&L
74z} 88.9%= FUsHAl RAMHUTH #10 Fo] F3h% A
JATAME 2R ZAEELS 100%2tL BIgo
B A7 Adep FARE Fg BT S itk
g 5ol ek SAFARE AN 1T Ee 79
HEEC] A REY ¥ 58S T F YUY 53

10 Ho N{N' r

St

~N

)
I |o

20
=

°|

o

f
X

LAo)9 g oAl A g T EeME 2
g 359 AEL AL F Aoy fYniES e
avfA el BAEe A 2 BF f59 24 W
7HAAEeR w2 FEe #EE £ AMG o' /%
A2 o3 Adolgtie B 4 glod, #§ WA 4
oo W 1Y 3T fFol 23] W Ee 25
B7129) olFo] FUIet] HENETL BolAE AL=
Faskin. mEtM LM A3 5], A 5
< AHT 2 2 32 AE Ee A Ut &
22, sjite il A WS ARG 32 7ME =
2 dke Aol LHHFTHEF dAUE Astq Fag A

o2 Holth

1 3F 752 PCR-RFLP
SXAACNA e BF FFoE A9 MAE o
FoZ DNAE FZ31 oPJA| 2 Fo EOV‘* o= H
ke ZeolnE ARRetd FHELANNEE Tt
Arh SHELAHE AN 23] F v;‘“} 0
ITS-1, 585 rDNA subunit, ITS-2 regionS X 3l&
Internal transcribed spacerllA] ¥ 1,000bp Z ]2 EOV‘*
2l DNA 235 st SthAbellA 7 3%
FAEE 7% 4770A FolA 407041 7F PCR °o]:}‘h:”' <
2oz F49 MAYY 85%7t 2 HFoz el
5]910‘3':] Z AAF O]l 43%9] sjatoiRelA 13 3
% frEol @%Ha’it}(Table 2).
adnkgolA FANreg-S K

=

4078 €] PCR
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product® A FHEA Hinfla AR AldardAdolrt
A BAdAE 370, 300, 250 bp 2715 7HAE 3704
Edo] B en, Hhaldt WA AFdME 550,
430 bpe] 27 EHo] FAHUC. Hinflh Hhals ©]-&3
AFELERDo|HE A BA AT 2w B A7l
AZd I 3F9 552 Anisakis simplex complex %
WX Anisakis pegreffii¢! AOE AT 4 AU, d
B3l olggjolo M= A pegreffiidl 93 7E Ayt
A3 Aoz B v o, FYele o Bud
vz} Qloh2, e ol defEls ofell A pegreffii
o] A7} PN AZTAeHAZH 2 ZZR A8
2 ZHoME B34S 71ed Fort g Ao AsdEn
olFHE AWEd ZXE §AAZAE 88.9%2 ZF
4 Boy SHE2AHNGANE 77.7%S A
& 2ok 1809 AS FAAZAME 90.9%C1H
oAl fFol AEHALH, THELAN TSN
= LsuelE 7 339 fEoE FAHUT, 03
%] B RAAAPET FHELQANE AN 2
7t 323%, 26.1%7F e 3F AEE Hole e &
O]Qﬂ T AR Zhe] A& o] Aol AoR AU
2 Q7o 498 37 33 SN FRES
g AU MaaAe @ S S 2
280 vt =4 et 1oy 1Y 539 7
Anisakis pegreffii, Anisakis simplex sensu stricto, Amsakzs
simplex CZ X38}) Anisakis simplex complexetil &3
8lw, 1 uroll Anisakis typica, Anisakis ziphidarum,
Anisakis physeteris, Anisakis schupakovi & SEZ 5740
o) GALE B0 g EAIS] Wil SAAAE A
Hog ANHs7|= oAl Fol UAH. TS Anisakis
spp.& 10~29mme] Zo]s} 044~0.54mm®] 9] HF
olu], Z1o] 25~50 mm, & 0.3~1.2 mm®] Pseudoterranova
sppE FEIEE EAo| mle- AR 202 LA U,
Anisakis spp. 2}t Pseudeterranova spp.c “E(esophagus)—
9)(ventriculus)- "3 (intestine)2] Wl EAEfO] wekr 25
U, Arle) £¥e 2 AxpxAdd wet HEE 2
&o] Astd + e —L‘:'r:ﬂ]xqo] ARt kA Anisakis
59 503 DNAE FF3to ZAlshHs PCR ZAE S

Table 2. Comparison of detection of Anisakis spp. by macro-
scopic inspection and polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP)

Species Macroscopic obsevation ~ PCR-RFLP
I 16/18 14/18
Trichiurus lepturus (89.0%) (77.7%)
Scomber japonicus 10711 91
(90.9%) (81.8%)
. 21/65 17/65
Todarodes pacificus (32.3%) (26.1%)

7b A EHAME H 0L @
Tz ol g SAAMHT F
e HEE i}O]—‘E o 2
Aotk Im 5L 9&A 2 3 E(dnisakis simplex)ERt
ollz} )| 3)% 3 (Family Anisakidae)?l| &3h= Anisakis
type I1., Contracaecum type A, Pseudoterranova decipiens
ENE) Tol FuolA Zse LHIFFETT 9
AAo]H, ﬂ‘ﬂ 49, &r|, 98, 350 S 22 it
olFAA AEHE 439 FFHE gk Had b
AT, SzostakowskaFF ZES AtolA XHH o|{FE
Ao 2 & PCR ZAAMIA A simplex, Hysterothylacium
auctum, Contracaecum osculatum, C. rudolphi &3 7o)
28 & AR Ao EAE R
Szostakowska 5¢] A7 AF&H Nemspecl8SF<}
NC2 primer= Anisakid 49l £3k= H%9] 18S ribosomal
DNAE ¥WHHog FE3nz Eolyo] olxe A%

Mol ATk el B Q7o AHSE FREAAN
ge TAHFH So e AFEFE VI U
7 W] $4NEE B ROE 2T 5 AT

A SHEAAYEEAA 2 BF FFo] obd Ao
BHE A AL oAFAM AF HEEHE Pseudoterr-
anove decipiens, Anisakis physeteris (FFLe|3l%) 5%
2e F9 /14302 2L old] tjg #7142 47

A} Bty AztEnt
ZHA} o] W& (Acknowledgement)
B a7 200780 Al A

JOM s, ©

AFoME GRS 4 Y 5 e st
3B, 159, eA)AM wAdE 2y dF
2 SR O R FASHL, FEEAANNEA
AAAo|EA AAPEAY AEES HILRANEI
1019) 4% 323%9] ZEES EoH, ZAsh 1
z+zt 88 9%54 90.9%Z ¥ ZHES Atk &
ks ol 88 1 3T HHA HEAAME
85%7} T oz IIHNCH, T A
NELE 43%7F 2 3Fe ZAdE Re
At B3 Hinfldh Hhal& ©)43 SFEAA
Zil EAEUo|t P4 B4 Ao = e
Zo\ X Anisakis pegreffii 21 RAOZ AT 5 9l

JAo =2 EH’“} oF Ee ZHISHESFY HEA
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