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Quality Characteristics of Starry Flounder Platichthys stellatus

Meat Reared in Different Salinity
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Abstract

This study was performed to evaluate the food value of starry flounder Platichthys
stellatus reared in different salinity. Results of salinity experiment in starry flounder clearly
showed that there were no significant difference among cohesiveness and hardness except

springiness.

Proximate composition of muscle,

crude lipid at the salinity O psu was

significantly higher than those 15 psu and 33 psu, but there was no significant difference in
terms of crude protein, moisture and ash. While variations in some amino acid composition,
serine and threonine contents were observed among fishes reared in different salinity of
water, but no significant difference among the other amino acid contents. Muscle fatty acid
composition showed significant difference among C16:0, C16:1n—7, C20:1n—9, C22:5n—3
and C24:0. Results of a sensory evaluation clearly indicated that there were no significant
difference in odor and color of fish muscle reared in different salinity. But taste, texture
and overall acceptability showed the lowest values in O psu.
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[Fig. 1] Levels of springiness, cohesiveness and
hardness of muscle of starry flounder
reared in different salinities (0, 15 and 33
psu). Same capital letters indicate no
significant difference (P>0.05). Each
value represents the mean+SE (n=10)
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[Fig. 2] Proximate composition of muscle in starry flounder reared in different salinities (0,
15 and 33 psu). Same capital letters indicate no significant difference (P>0.05).
Each value represents the mean®*SE (n=10)
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<Table 1> Combined amino acid contents of
starry flounder reared in different

salinities (% in protein)
Salinity (psu)
0 15 33

Asp 10.4+0.22%| 10.3£0.26"| 10.5+0.13"
Thr 4.240.07°|  43+0.07°  4.6+0.09°
Ser | 42+0.03"|  4.0+£0.15°|  4.5£0.07"
Glu 15.1+0.10° 15.240.15° 15.340.12°
Gly 5.8+0.26" 5.740.15° 5.7+0.10°
Ala 6.2+0.15° 6.1£0.22° 6.1£0.12°
Cys 0.5+0.13" 0.5+0.21° 0.9£0.00°
Val 4.7+0.21° 4.6+0.23" 4.7+0.03"
Met 3.0+£0.06" 2.3+0.55° 2.840.22°
He 4.2+0.03" 4.3+0.06" 4.2+0.00°
Leu 8.1£0.12% 8.3+0.12" 8.3+0.06"
Tyr 3.7+0.06 3.7+0.03" 3.7+0.12°
Phe 4.0+0.03" 4.0+0.07° 3.840.09°
His 2.3+0.03" 2.4+0.09° 2.4+0.06
Lys 9.4+0.26" 9.4+0.23" 9.4+0.03"
Arg 6.4+0.15° 6.240.17° 6.3+0.03"
Same capital letters indicate no significant

difference (P >0.05). Each value represents the
mean+SD (n=5).

A7 33 psudllA AbsE AroE] Z5°] 0
psudll Al ARSSE Ao 2S5ET F3th A
Az Eo)A 33, 15 psudll A AHSEH A=

<Table 2> Fatty acids composition of starry
flounder reared in different salinities
(% of total fatty acids)

Salinity (psu)
0 15 33
Cl14:0 2.3+0.13%|  2.2+0.06"| 2.4+0.07"
Cl4:1n 0.3+0.03" 0.3+0.00" 0.3+0.00"
C15:0 2.1+0.10° 1.7+0.10° 1.8+0.22°
C16:0 20.3+0.18"| 19.9+0.47*| 18.6+0.40°
Cl16:1n-7 | 5.3+0.12% 4.8+0.12° 6.3+0.64"
C18:0 2.9+0.26" 3.6+0.32° 3.3+0.28"
C18:1n-9 | 14.8+0.61%| 15.4+0.55"| 15.4+0.52°
C18:2n-6 7.6+0.25" 7.3+£0.27° 7.6+0.35"
C18:3n-3 2.6+0.12°|  2.6x0.07° 2.9+0.15°
C20:1n-9 | 0.6+0.07°| 0.8+0.03® 0.9+0.06"
C20:2n-6 | 0.5+0.00"| 0.5£0.03"|  0.6+0.09"
C20:3n-6 | 0.1£0.03"| 0.1£0.03"| 0.1£0.03"
C20:4n-6 3.1+0.12° 3.0+0.19° 3.0+0.21°
C20:5n-3 | 10.7£0.20%| 11.7+0.61° 9.9+0.85"
C22:2n-6 0.9+0.15° 0.8+0.03" 1.0£0.09"
C22:3n-3 0.9£0.06" |  0.9+0.09" 0.8+0.00"
C22:4n-6 0.9£0.07"|  0.8+0.10" 0.9+0.06"
C22:5n-3 | 2.4+0.09°| 2.840.07°| 2.840.03"
C22:6n-3 | 21.2+0.72*| 20.5+1.07"| 20.8+0.90"
C24:0 0.4+0.00°|  0.4+0.03°|  0.6+0.03"
Same capital letters indicate no significant

difference (P>0.05). Each value represents the
mean£SD (n=5).

tele] 253 gA 2% Fod AolE Kol
A ek K P>0.05), 0 psudll A A3 F=ch
gl Z50] 7Pg wsk.

<Table 3> Sensory evaluation of starry flounder reared in different salinities

Jtem Starry flounder Olive flounder
33 psu 15 psu 0 psu 33 psu
Odor 5.52+0.17" 5.97+0.23" 5.24+0.23" 5.5240.31°
Color 5.76+0.25" 6.18+0.32° 5.64+0.26° 7.18+0.31°
Taste 5.85+0.26™ 6.15+0.28" 5.27+0.26° 5.70+0.25%
Texture 6.73+0.26" 6.45+0.27" 5.82+0.34° 5.82£0.27°
Overall acceptability 6.15+0.19% 6.39+0.29° 5.52+0.29" 5.85+0.25"

Same capital letters indicate no significant difference (P >0.05).

Each value represents the meantSD (n=5).

- 328 -



KNAL sllsAlte Z=Cl2| Patichitys stelatuse] HMEE EM

2ZHES dFo2 EHIsHA ®rhkSchreck et
al.,, 1989; Perry and Reid, 1993; Chang and hur,
1999). 225 o2 dodst A A Fte|Zorldt
F2HE 2o AHHE, AasH], dyA F
Ae] F71, E-ol&9] HFo] ZAAA FrHTomasso
et al., 1980; Eddy, 1981; Carmichael et al., 1984;
McDonald and Milligan, 1997). o]&dt A= 3
AH o2 Ak, WA oA 2 Wy A F5
Z#ghth(Wedemeyer and Yasutake, 1977, Min et
al, 2005). o|x® A2 WHEIF AT
ojFlAl 2E#EE Agstd B FAFZHA
s TV WEe eHdEy g2 ATt
o

Ploigeh. FHF
Z

At "etgol Oreachromis
niloticus] 7, 3¢ FAG ALEATE FE AL
53 A$-HEt} ATPase EAlo] =7lsla
et al, 1993), IMPY] 2§ 7 &TA5E WE
Ao 2 YEtH(Yoon et al, 199). o1&
o} @ Lo F2d 9TE e 3

HA AE Na', K-ATPase7} dl5= =X Al
)]
o)

jus)

IS A= Na/K pump 283 #EEo] Q)

< ¥ oly2H(Zaugg and Mclain, 1970; Forrest

et al, 1973), IMP2] &3 2 A= S3= &

of 3t olxdH AE wWtel e FAWS=
!

S
L
[e)

=

o

ojAle] AelA Wl oleldx IHE TAIL
Je dulde] S4S vkE = Q7] wEZd] A9
Hom 59 =354 s =dg
ot B A= 0 psuolAd AR A=
5o &24gdo] 154 33 psuol A B
FolAET srd S Al9]shd H
=

[o5
o

=

L
T
A
T
701-

B AFolA oAl A S
77t 15 % 33 psu APl Mgt =& AHE
BI=, X17] turbot Scophthalmus maxinuse
FEol E AFF Aot ERo] v 4
el vls] A Ho] Haste £ Aok FARRE
£ HEtKImsland et al, 2001). ©]9} &
859 @R mE oA 289 A4 FF W
=2 8 R LR PR SES RN
A aparel Aold YL we Ao
& A Aoh(Xu et al, 2010). Japanese sea bass
Lateolabrax japonicus (Xu et al., 2010), red drum
Sciaenops ocellatus (Jiang et al., 2005) % rainbow
trout Oncorhynchus mykiss (Krogdahl et al,
2004)° M= sEoll A A oAl o] A gkl
oA AbSE oAld W Frhske AdE
B3Oy, Min et al. (2005)& HollM 9043t
Al s Acanthopegrus schlegelit 31501 4

- 329 -



ASE oAl AW FFE Aol HolX @
g Budle], gy wa -
W3le o]Fo] WE AJo]E Kol Ao I
k.

2 A7olA ARl wE 25 ofnxil
ZAL serine¥} threonine®t A9 FHo ut
gt o2 B Y= §o3 o)== e

gukz oz fFElopu ke AYA|

Ao PR FaF B o]} 1
e A Folahre vk

Ao A= FAo}

z
x
52
30
o
’

08
o
K
e
ey
i
=
5=
)
2
K2
o
fru

re
il

2

e o rr
k1
o
ACh

i)
o,

rr

o nR o
pLg =R 2]
£,

> A

2
2
rok
re
-
N
e
fo
o
$aJ
i)

i—'ﬂ
1o

. N
ol
e
BN
O_>L'4 [}
rlo
>
- =
il
lo
X
i)
i)
5
rlo

o
o
©,
30 n2

ot Xu et al. (201002 &}l A ASE Japanese
sea basst= FFolA AlSEH AFojd H|F}
Cl6:1n-7, C20:1n-9 2 C20:5n-33} C22:6n-3 £
n-3 DEBZSAIA Fo] dAF A E9ren,
n-6/n-374 A4 HlEE FUMgit A B aske
ot olgfgk A 24 Wsle AEY fEA
I #Eo] glom, oF A g MEEte
S A A% AerR dEAd ok
Rainbow trout ¥ milkfish Chanos chanos €A
AbgaEe] @it webA oA xF e Ak 3
Fgol dgS vA= FAoZ B E < tH(Bautista
et al., 1991: Haliloglu et al., 2004). ¥ Aol
Ao 289 A4t F Cl60, Cléin-7, C20:1n9,
225n-3 3 C24:0 FFo]l AP Abeloll M FAH
Q ZpolE R om, o|lE AL YmA] A4t
2 AMESe] GEd WE AolE HolA| &3t
T3 C16:0, Cl6:1n-7, C20:1n-9, 22:5n-3 & C24:0
FHE AT AbololA Fefg Aol AAAIRE
ALt S ghe] Aole @A S| wolr &

AT ApolE Hivh

Lo, oo

2 - Hole - By
Min et al. (2006)2] ATFolA 3¢ A T
=4 "3 A AAEES Mads W 259
w4, gE, @ut g @A S Aozt gl
Hustgon, dRdz AN A &
G e JREE Ao

NE

H ekt 18y 0 psuoﬂﬁ ARSSE 73
2 259 Azo] 154 33 psudlA A5
o}

2l 259 APEG W=, oA

o,

>,\1
o

>
2
X
(e}
e
w»
c
3
X
S
>
Ho
rot
N
oy
u)
0
ry
% > o

T O oY oox oY Ml
£k oo oo B2 off RN oo

2 do r

>,
(

¢

)

tilo

e

o
BN o
e B

e

ok

n

il

[}

© 3
o 0

o2 |
rr o

iy, b

o

g
S

e
2
2

rH9 2

2

>

>

Ho £ U
o

i)
z

W Ho
°

o
o

oo Ao

Ir
o
m Il

)
> 9
ol il
.
o
D)
52
;9_‘
o
(d
fru
>
o =
ol
=

o
ol
k1
v
k)
lo
Ho
(X
k1
1.
o rZ
=2
>
>
2 ol ox fo op Kl

48 o 4y o

on 9 |
5T

o)
B>
k)
o m
i
_>;]_i‘
s
i
4
o
N
52

o
)

Ach

N

ol

¥
)

o

olr

o I
o

s
-©
oo 2 )y o o

}011 O.>|'1_4
N
e

>
Ho
9

N
-~

olr o
(<0
o
)

k1
N
16
2
A

o
frts
de
2
nfl
-+
og
1>
rlo

>
ofy
o
i)
rd
o,
el
o
mot |
PR
o
fru
el
e}
)
ul

Hitol BEvhe] Platichthys stellatus
oA

Bz PAE 9T s

M
M
1%
iy
&

>
=
Ho

}‘N & o X
Mr
=2

wwd, SR oL Y HE fo
& Aol3 Mol ggAw, =AW 159 33
psu B} 0 psusl A Fel5H gtk T4 ofv)

A2 threonine™ serine?t A& we} zjo]=

- 330 -



gl

x.1 of

=

BT, UHAE 9@ Folg wolx @tk
20 AwaEAde Cl60, Clodn, C20:n9,
22503, Q24004 Fol& olZ RAT A%
HE AR FEvg] o] deAbE AR
AN A AR HolF HolA o
o, B AR 9 AAAF] AEEE 0 psutt
oA 7 e s BT

S oMl o
8 YA

1 28
Z£F71(2008). A5}, Fik RSt EH,

246.

Bautista, M. N., Valle, M J. D. & Orejana, F.M.
(1991). Lipid and fatty acid composition of
brackishwater and freshwater reared milkfish
((hanos chancs Forskal), Aquacult., 96, 241~248.

Carmichael, G. J.,, Tomasso, ]J. R, Simco, B. A.
& Davis. K. B.(1984). Characterization and
alleviation of stress associated with hauling
largemouth bass, Trans. Am. Fish. Soc., 113,
778~785.

Chang, Y. J. and Hur, ]J. W.(1999). Physiological
responses of grey mullet (Mugi/ cephalus) and
Nile tilapia (Oreochromis niloticus) by rapid
changes in salinity of rearing water, J.
Korean Fish. Soc., 32, 310~316.

Eddy, F. B.(1981). Effects of stress on osmotic
and ionic regulation in fish. In: Pickering
AD. (ed.), Stress and Fish, Academic Press,
London, pp. 77~102.

Forrest, J. N. J.,, Cohen, A. D., Schon, D. A. &
Epstein, F. H.(1973). Na transport and Na-K-
ATPase in gills during adaptation to sea
water: Effects of cortisol, Am. J. Physiol., 224,
709~713.

Haliloglu, H. 1, Baywr, A, Sirkecioglu, N., Aras,
N. M. & Atamanalp. M.(2004). Comparison
of fatty acid composition in some tissues of
rainbow trout (Oncorhynchus mykiss) living in
seawater and freshwater, Food. Chem., 86,
55~59.

Hwang, G. C, Yoon, H. D, Ji, C. I, Park, J. H.
& Kim, S. J.(1993). Physicochemical changes
in tilapia Oreochromis niloticus muscle induced

TAlS ZZCI2| Patichitys stefatuse] M2 EM

by acclimation to sea water, Korean ]. Food.
Sci. Technol., 25, 185~190.

Imsland, A. K, Foss, A., Gunnarsson, S., Berntssen,
MHG., Fitzgerald, R, Bonga, SW. Ham,
E.V,, NavdalG. & Stefansson, S.0.(2001). The
interaction of temperature and salinity on
growth and food conversion in juvenile turbot
(Scophthalmus maximus), Aquacult., 198, 353~367.

Jiang, Z. Q., Liu, G. & Jing, B.(2005). Effects of
salinity on feeding and growth of juvenile
red drum Scaengps ocellatus, J. Dali. Fish.
Univ., 20, 91~94.

Kim Y. S, Do, Y. H, Min, B. H, Lim, H K, Lee,
B. K & Chang, Y. J.(2009). Physiological responses
of starry flounder Platichthys stellatus during
freshwater acclimation with different speeds
in salinity change, Korean J. Aquacult, 22,
28~33.

Kim, Y. U, Myoung, J. G, Lim, Y. S, Han, K. H,,
Kang, C. B. & Kim, J. G.(2001). The marine
fishes of Korea, Hangul publishing, 288.

Kim, Y. Y. & Cho, Y. J.(1992). Early changes after
death of plaice, Paralichthys olivaceus, muscle
1. Relationship between early changes after
death and temperature dependency, J.
Korean Fish. Soc., 25, 189~196.

Krogdahla, A, Sundbya, A. & OIli, JJ.(2004).
Atlantic salmon(Sa/mo salar) and rainbow
troutOncarfynchus mykiss) digest and metabolize
nutrients differently. Effects of water salinity
and dietary starch level, Aquacult., 229, 335~
360.

Kwon, M. G, Lim, H. K, Min, B. W,, Byun,
S. G, Kim, Y. C. & Cho, B. Y.(2007). Effects
of aquaculture conditions on blood chemistry
property and lysozyme activity of starry
flounder, Platichthys stellatus, ]. Fish Pathol.,
20, 281~289.

McDonald, D. G. & Milligan, C. L.(1997). Ionic,
osmotic and acid base regulation in stress.
In: Iwama, G. W., Pickering, A. D., Sumpter,
J. P.,, Schreck, C. B. (eds.), Fish Stress and
Health in Aquaculture. Cambridge: University
Press, 119~144.

Min, B. H, Bang, I. C, Choi, W. S. & Chang,
Y. J.(2006). Evaluation of fish flesh and

- 331 -



114
2
e

profitability of black porgy, Acanthgagrus schlegeli
cultured in freshwater, Korean ]. Aquacult.,
19, 14~18.

Min, B. H, Choi, C. Y. & Chang, Y. J.(2005).
Comparison of physiological conditions on
black progy, Acanthopagrus schlegeli acclimated
and reared in freshwater and seawater, J.
Aquacult., 18, 37~44.

Min, B. H,, Lim, H. K, Chang, Y. J, Kim, Y.
S. & Myeong, J. 1(2009). Effects of 353
-triiodothyronine (T3) on osmoregulation following
freshwater acclimation in starry flounder,
Dev. Reprod., 13, 313~320.

Perry, S. F. & Reid, S. D.(1993). [-adrenergic
signal transduction in fish: Interactive effects
of catecholamines and cortisol, Fish Physiol,
Biochem., 11, 195~203.

Schreck, C. B, Bradford, C. S., Fitzpatrick, M. S.
& Patino, R.(1989). Regulation of the interrenal
of fishes: Non-classical control mechanism,
Fish Physiol, Biochem., 7, 259~265.

Tomasso, J. R, Davis, K. B. & Parker, N.
C.(1980). Plasma corticosteroid and electrolyte
dynamics of hybrid striped bass (white
bassxstrped bass) during netting and hauling

stress, Proc. World Maricult, Soc., 11, 303~310.

Wedemeyer, G. A. & Yasutake, T. W.(1977). Clinical
methods for the assessment of the effects of
environmental stress on fish health, U.S. Fish
and Wildlife Service Technical Paper 89, 18.

Xu, J., Yan, B, Tengb, Y., Lou, G. & Lu, Z.(2010).
Analysis of nutrient composition and fatty
acid profiles of Japanese sea bass Lafeolabrax
Jjaponicus (Cuvier) reared in seawater and
freshwater, ] Food Comp. Ana., 23, 401~405.

Yoon, H. D, Kim, T. J., Kim, S. J. & Lee, J.
H.(1996). Postmortem changes in muscle of
sea water acclimated tilapia, Oreoxdfranis niloticus,
J. Korean Fish. Sci., 29, 279~286.

Zaugg, W. S. & Mclain, L. R.(1970). Adenosine
triphosphatase activity in gills of salmoids:
seasonal variations and salt water influence
in coho salmon, Onchorynchus kiutch Comp.
Biochem. Physiol., 35, 587~5%6.

o =R ASY - 20129 02€ 20Y
o ALY ¢ 13 - 20121 03€¥ 09

22F - 20121 03€ 19¢
: 20129 039 22

- 332 -





