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ABSTRACT - Nowadays, with increase of seafood consumption, there have been increasing reports of defective
seafood products. There have been incidents of red drum (Sciaenops ocellatus) being sold as red seabream (Pagrus
major). In this study, we sought to develop and validate species-specific PCRs to differentiate between P. major and
S. ocellatus to prevent the sale of S. ocellatus as P. major. Primers for P. major were designed to bind 12s rRNA and
those for S. ocellatus were designed to bind 16s rRNA. Multiplex PCR showed a 468 bp amplicon for P. major and a
181 bp amplicon for S. ocellatus. The limit of detection of P. major and S. ocellatus was present at 1 ng each. The
developed primers were validated with 19 P. major samples of food items purchased through the internet. Using this
monitoring method, the experimental results and tested species were in agreement. Hence, the developed multiplex
PCR method is considered reliable to authenticate P. major and S. ocellatus.
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Table 1. Primer sequence for detection of P. major designed in this study

Species Sequences Product Target
p d size (bp) gene
Forward 5’ -GGG TGG TTA AGA GCA AGC TTA AA-3°
Pagrus major 468 12s rRNA
Reverse 5’ -~ CAG TGC ATC TTT CGT AGT ACC CTA -3’
Forward 5’—-AAC CCT ACCGGGCCATCC-3
Sciaenops ocellatus 181 16s rIRNA

Reverse

5’—TTG AGT GTT TTT CTA GTT GAC GGG -3’




Table 2. PCR reaction conditions of P. major and S. ocellatus
primer

Step Temp. Time Cycle
Initial denaturation 95°C 5 min 1
Denaturation 95°C 20 sec
Annealing 56°C 20 sec 30
Extension 72°C 30 sec
Extension 72°C 5 min 1
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Fig. 2. Single PCR result of P. major and S. ocellatus. Lane 1;
negative control, Lane 2; P. major gDNA + P. major species-spe-
cific primers, Lane 3; P. major gDNA + S. ocellatus species-spe-
cific primers, Lane 4; S. ocellatus gDNA + P. major species-
specific primers, Lane 5; S. ocellatus gDNA + S. ocellatus spe-
cies-specific primers, M; size marker(100 bp).

(B) (©

Fig. 1. Morphological comparison of Pagrus major and Sciaenops ocellatus.
(A) the original of P. major (B) fillet of P. major (C) sashimi of P. major (D) the original of S. ocellatus (E) fillet of S. ocellatus (F)

sashimi of S. ocellatus.
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Single PCR 3! multiplex PCR E0]&

Single PCR Z 3+ Fig. 20 YER 2™, Multiplex
PCR ZA#+= Fig. 39 Yebidoh. A% A3 3= primer
= 35 template DNATHS: S5Z31903, §710] primer=
SHlo] template DNAYHS 3313tk a3 T79

primer®l 4] negative control> %34 &2 A& & F

2000 bp

1000 bp
500 bp <+— 468 bp
100 bp «— 181 bp

Fig. 3. Multiplex PCR result of P major and S. ocellatus. Lane 1;
negative control, Lane 2; P. major gDNA + P. major species-spe-
cific primers + S. ocellatus species-specific primers, Lane 3; S.
ocellatus gDNA + P. major species-specific primers + S. ocella-
tus species-specific primers, M; size marker(100 bp).

2000 bp
1000 bp

500 bp
100 bp

glom o] Ea) e} Fuold] A% F Sol primer
7 AEgee elsdn.

Multiplex PCR Q1%

AAE e WY primer?
Yeplew, s primere] Y17 E=
0.1 ng 7kA HZEo] AU

=

primer®] Hl ==

PCR &A1 ollA| template DNA %+ 1§ 10 ngl
2 AAsta 9o, & Ao e W=7 0.1-1 ng
S 2 Ueht PCR 439 dubd<l Wtes WSS
< 4 T,
M 1 2 3 4 M 5 6 7 8

2000 bp

1000 bp

500 bp <— 468 bp
100 bp <«— 181 bp

Fig. 4. Multiplex PCR sensitivity of P. major and S. ocellatus.
Lnae 1; P. major 100 ng, Lane 2; P. major 10 ng, Lane 3; P. major
1 ng, Lane 4; P. major 0.1 ng, Lane 5; S. ocellatus 100 ng, Lane
6; S. ocellatus 10 ng, Lane 7; S. ocellatus 1 ng, Lane 8; S. ocella-
tus 0.1 ng, M; size marker(100 bp).

<+— 468 bp

(A) 1-10 Monitoring sample

2000 bp
1000 bp

500 bp
100 bp

<«— 468 bp

(B) 11-20 Monitoring sample

Fig. 5. Multiplex PCR monitoring results. Lane 1; negative control, Lane 2-20; P. major, M; size marker(100 bp).



Table 3. Monitoring results of P. major on online shopping mall

No. Fish species Experimental results ~ Decision
1 P. major P. major agreement
2 P. major P. major agreement
3 P. major P. major agreement
4 P. major P. major agreement
5 P. major P. major agreement
6 P. major P. major agreement
7 P. major P. major agreement
8 P. major P. major agreement
9 P. major P. major agreement
10 P. major P. major agreement
11 P. major P. major agreement
12 P. major P. major agreement
13 P. major P. major agreement
14 P. major P. major agreement
15 P. major P. major agreement
16 P. major P. major agreement
17 P. major P. major agreement
18 P. major P. major agreement
19 P. major P. major agreement
2UEY
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