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Comparison in food quality similar kinds of
red sea bream(pagrus majro) and material

distinction of sliced raw red sea bream

Ji-Yong, Chung

Department of Fishery Production
Graduate School of Global-Fisheries,Pukyong National University

Abstract

The mullet(chelon lauvergnii), red drum(sciaenops ocellatus) which
is a similar species of red sea bream(pagrus majro) are difficult to
be distinguished due to its comparable features of color and shape as
sliced raw fish. Because of-this, almost low-budget fish restaurants
have been selling the mullet or red drum as the red sea bream which
1S more expensive.

This study investigated to confirm the differences among red sea
bream, mullet and red drum by comparing their food quality and
ecological characteristic. To judge the origin raw material of red sea
bream sliced raw fish, several distinction index components which
can clearly show the differences among them were adopted.
Moreover, a survey was conducted in order to compare an
appearance, tensile stress and standard of red sea bream distinction
before and after training the way of red sea bream distinction.

In proximate components, red sea bream, mullet and red drum’s



moisture contents were 72.35+0.37%, 73.47+0.35% and 70.78+0.04%
respectively, And crude ©protein contents were 19.58+0.06%,
19.93+0.18% and 20.97+0.66% respectively,

In addition, they presented 1.37+0.07%, 1.27+0.08% and 1.19+0.08%
respectively in crude ash contents, and 7.07+0.17%, 1.89+£0.24% and
5.36+0.43 respectively in crude lipid contents. Most proximate
components were not significantly different among three species, but
red drum contained lowest lipid contents and mullet was highest.

Mineral and heavy metal contents—of muscle of three species are
significantly different, but not much.

Constituent fatty acid were different among species and omega—3
fatty acid contents were 17.08%, 6.45%, 18.29% at red sea bream,
mullet and red drum.

In breaking strength, 3 species were not significantly different, and
red sea bream was the lowest level and red drum wes the highest
level.

In electrophoresis, red sea bream and mullet were clearly featureless
and 18 raw sliced. fish -bought at sea foodsTestaurants were not
distinguishable at SDS=PAGE, showing that-bands were not clearly
different.

For appearance, red sea bream and mullet were distinguishable, but
red sea bream and red drum were similar that cannot be distinguish.
For tensile stress test, the length of stretched spring was 3.5+0.1cm,
47£0.2cm, 5.0£0.2cm at red sea bream, mullet and red drum. red
drum’s lowest tensile stress means its flexibility is the highest.

The survey was conducted to confirm result of education that
distinguishing red sea bream and its similar fishes by making

education manual was conducted. In result, trained people can

= Vil -



distinguish by simple appearance and tensile stress test.
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Table 1. The condition of

sliced raw fish

measurement of breaking strength on

Instrument

SUN RHEO Meter Compac-100, Japan

Sample thickness

10 mmVY

Cylindrical-plunger

10 mm? in diamater

Crossheaad speed 5 mm/sec
Load cell 10kg
chart speed 60 mm/m

Dsimulated a. slice of "sashimi”.

Ysimulated the molar-tooths
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Red drum

fig. 2. Sample of red sea bream, mullet and red drum.
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Table 2. Sample profile of red sea bream, mullet and red drum

No. of Body weight Body length
sample (g) (cm)
red sea bream 5 1796.0+173.87 39.92+3.49
mullet 5 466.6+11.70 36.84+1.01
red drum 5 2449.4+178.93 62.88+2.24
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g AHgE 58 THstEd i Ego] @ AoE WuHM Yo of

_15_



il

o1§% AT HE Ve Aow Amwch




Table 3. Proximate composition(%) in muscle of red sea bream,

mullet and red drum

. . Crude
Moisture Crude lipid . Ash
protein
Red sea Mty e . ]
72.35+0.37°"° 7.07+0.17° 19.58+0.06 1.37+£0.07"
bream
Mullet 73.47+0.35% 7.89+0.24° 19.93+0.18° 1.27+0.08"

Red drum 70.78+0.04° 5.360:43" 20.97+0.06" 1.19£0.08"

UDifferent “superscrips within a same column are’ significantly

different by Duncan’s multiple range at P<0.05.
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Crude lipid(%)
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Fig. 6. Ash content in muscle of red sea bream, mullet and red

drum.
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Table 4. Mineral content(mg/kg) in muscle of red sea bream, mullet and red drum

Na Ca K Mg P Fe Cu n
Rberde;;a 488.8141049" 85574153 | 35702246617 255.27 +0.18° 2BISOTA3AT - 29140.11°  105£000°  3.72+0.01°
Mullet 507.92+4.47%  124.25%£7.09°  316631£11.75°  310.62+2.27°  2097.79£1582  6.1440.02° 0.67£0.00° 4.32+0.07°
Red 116834743 77004187 S27AG3LABT. C232ATHOBE OOBLESENG®  6724005° 076003  4.83£001°

UDifferent superscrips within a same column are significantly different by Duncan’s multiple range at P<0.05.
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w5 das vger JdAdd g =7HE3 A(Fe, Zn, Cu &), =9l
n AR 2t A FES MR = A(As,-Cd, Cr, Pb, Hg &)°I

ATE As, Cd, Cr, Pb, Hg 59 & 942 A=A 29 4438 0]
olyil FAE Aot AFJ s, Ax FToll ol 29
o o7t ojEnt A o4

WA H54o] Zstr] gl AEFrgel EAl7
SEvEe o Tl TtEE ARs87]Ee dgstal A @¥om,
A7, 2 oAl =20 mgkeg= 245 ATHMFEDS, 2009).
Codexoll A &= o} Foll that 7t=F 7+ AASA &u dF 2@ 57
of iste] 2.0 mg/kge = Aol ltH(Codex, 2006). ¥ ATl =
Ev Jhso], Rl EHoA Ta4<2l Cd, Cr, As, Se, Mn, Hg, Pb,
Cu, Zn 9% &S xAtetlew, 1 ZA3E Table 50l YERHATH

En), 7heo] aga o] 5ol Cde =V, 7heojdA s A=

W7,
Cre 9, Ad, aud, il A Fa3 482 sAm e 2 S44
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f9lo] "rh(Pak, 2003). o]+ ZEo] 27672 thkdl Al
U 3712 AbstE = 278 a5S 2dete] 47F 571 59 A
Behgst, ol At eio] wet A2 2 Aol &
Ve 7] wlFolth Tu), bl el Ewlo] 2o 7tz
0.06+0.00 mg/kg, 0.05+0.11 mg/kg, 0.11+0.01 mg/kg?l S el

[e3]
2R

Trle A As S 027+0.01 mg/kg, 7FsodAE= 0.21£0.07
mg/kg, oo A= 0.20£0.01 mg/kg® YEFH ST

Feo e BROA F JE B gAY o1 Hsd ePBAw

Pb 8#e %w 0.01x0.00 mg/kg, 7F&o
0.03+0.00 mg/kg?] S YEFNATE ol A Fo ket dx A A
89-75% 4t 7o 5% 7IE AAAAM PbEEF 05 mg/kgl A
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o

v A= FARolty. Cu ¥#F2 =v], Jheo], FRlojdA z} zt
1.05+0.00 mg/kg, 0.67+0.00 mg/kg, 0.76£0.03 mg/kge]l AEH NS Zn
2 T, 7k, FRoelA ZF 372+0.01 mg/kg, 4.32+0.00 mg/kg,
4.83£0.01 mg/kg= EHoll Al =2 FFS Yl en Fo 4 zho]
= AAAINE Z Aol Holx drt. AAF o ® Ewn| o frAlo]E It
ANM mEF FEEIE FAH] Aol= BAARE F Aot gle AL

= et
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Table 5. Heavy metal content(mg/kg) in muscle of red sea bream, mullet and red drum

Cd Cr As Se Mn Hg Pb Cu Zn

Red sea b b N ‘

b ND 0.06+0.00 0.27+0.01% ND 0.13£0.00 ND 0.01+0.00 1.05+£0.00*  3.72+0.01°
ream

Mullet ND 0.05+0.00°  0.21£0.07¢ ND 0.17+0.00* ND 0.01+£0.00°  0.67£0.00°  4.32+£0.07°

Red " . b

i 0.01+0.00"*  0.11+£0.00*  0.20+0.01° ND 0.11£0.00¢ ND 0.03+0.00*  0.76x0.03 4.83+0.01°

um

UDifferent superscrips within a same column are significantly different by Duncan’s multiple range at P<0.05.
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Table 6. The comparison of Fatty acid composition(%) in muscle

of red sea bream, mullet and red drum

Red sea bream Mullet Red drum
C12:0 0.25 0.21 0.22
C14:0 6.58 459 9.80
C15:0 0.67 0.35 0.94
C16:0 23.08 28.58 28.69
C17:0 0.64 0.29 0.76
C18:0 5.69 2.87 492
C20:0 0.29 0.18 0.39
C22:0 4.09 0.12 0.53
C23:0 0.06 0 0.10
Saturates 41.35 3719 46.35
Cl14:1 0.23 0.17 0.21
C16:1 7.86 16.89 14.90
C17:1 0.63 0.47 0.62
C181 22.05 25.61 14.18
C20:1 2.47 0.94 1.71
C22:1 0.26 0 0.49
C24:1 0.50 0 0.09
Monoenes 34.00 44.08 32.2
C18:2 6.55 11.85 1.79
C18:3 1.65 1.04 0.59
C20:2 0:23 0.18 0
C20:3 0 0 0
C20:4 0.68 0.18 1.37
C20:5 5.28 2.19 6.64
C22:6 10.15 3.22 11.06
Polyenes 24.54 18.66 21.45
UFA/SFA 1.38 1.69 1.16
MUFA/SFA 0.82 1.19 0.69
PUFA/SFA 0.56 0.50 0.46
03 17.08 6.45 18.29
06 7.46 12.21 3.16
0-3/w-6 2.29 0.53 5.79
TOTAL 100 100 100
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Table 7. Breaking strength(kg) on the muscle of

bream, mullet and red drum

Breaking
strength (kg)

Red sea Da
2.48+0.16™*

bream
Mullet 2.62+0.19"
Red drum 2.64+0.19

UDifferent superscrip§ within a same  column -are

different by Duncan’s multiple range at -P<0.05.
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sea brea

Red

Red drum
Fig. 7. Appearance of sliced raw fish muscle of red sea bream,

mullet and red drum.
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Fig. 9. Appearance of recklessly sliced raw fish muscle of red

sea bream, mullet and red drum.
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e —

Fig. 10. SDS-PAGE patterns of protein in red sea bream, mullet

and red drum.
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St:ll." . red sea mullet red 2. 6
x-ble.. I — drum §
g m

Fig. 11. SDS-PAGE patterns of proteln in red sea bream from

six seafood restaurant (176).

1: Busan A, 2: Busan B, 3: Busan C, 4: Busan D,
5! Busan E, 6: Busan F.
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NS>

12

Fig. 12. SDS-PAGE patterns of protein in red sea bream from
six seafood restaurant (7712).
7: Busan G, 8 Busan H, 9: Busan I, 10: Busan ],
11: Busan K, 12: Busan L.
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e

Fig. 13. SDS—PAGE..-ﬁ'attepn.s_o otein in red sea bream from

six seafood restaurant (13718).
13: Busan M, 14: Busan N, 15: Busan O, 16: Busan P,
17: Busan Q, 18: Busan R.

_42_



2}

}

0]
pul

o] Hdk FAH?

=
-

u]
H 2 9k ch(fig. 1)

I

1

au

e 27

-

3.3 AFHEE

o]

olo
E3

!

fvze)

!

el

ol
o
)

™

—
fite)

fvze)

!

o
i

o

—
fite)

it

el

1o} Z1¥]al 7}

jal
_Eo

0

o

oF

7 p 2} 5} o SR

¥

20
el

qoj7} 5 cm 2 e

Table 8 el Wit
3

=

=

JE| A E A3

A
o

]

-

[e]
"7} 35 cm , 7FsolZk 47 em |

j
a-

g

bo
T

—_—

°
7K

)

o}
N

o

_43_



Table 8. Streched spring length(cm) at tension measuring

instrument
Spring
length(cm)
Red sea 30,0l
bream
Mullet 47+0.2°
Red drum 5.0£0.2%

UDifferent superserips within a same column are significantly different

by Duncan’s multiple range at P<0.05.
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Table 9. Questionnaire results before education about distinction

of sliced raw fish
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Table 10. Questionnaire results after education about distinction

of sliced raw fish
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