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Abstract - This study was evaluated individual growth and hematological changes of young
starry flounder, using hyperpigmentation marks on the blind side of body after feeding extruded
pellet (EP) and moisture pellet (MP) for 45 days. As a result, the fish grew up to 220.1+478 ¢
in the EP treatment and 224.7 +42.4 g in the MP treatment, so the weight gain was significantly
higher in the MP treatment (74.6 +17.3%) than in the EP treatment (63.7 +16.9%) (P <0.05).
Osmolalities of flounder after 45 days culture were similar between the treatments (P> 0.05),
showing values of 359.8 +4.2 mOsm kg_1 in the EP treatment and 358.5+ 6.2 mOsm kg_1 in the
MP treatment. Similarly, other blood chemistry indicators such as sodium, chloride, total protein,
albumin, glucose, total cholesterol, BUN, creatinine, ammonia, triglyceride, cortisol, GOT, GPT
and hematocrit showed no differences between the treatments. However, the free fatty acid
concentration was significantly higher in the MP treatment than in the EP treatment (P <0.05).

Key words : starry flounder, extruded-dry pellet, moist pellet, blood chemistry
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Lo B3, A7 AsHE 380 ZE (Texture) & o
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Table 1. Water qualities during the experimental period
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ol A4, oA AA W AAA
(Spectrophotometer) (HACH DR 4000U, U.S.A)E A&-3}
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Water Dissolved .. Total ammonia Nitrite . .
Salinity . . Nitrate nitrogen
temperature oxyge}} pH (psu) mtrogﬁ:ln nltI‘OgE}lI'l (mg L—I)
°O) (mgL ") (mgL ) (mgL ")
EP 150+£1.2 8.3+0.8 7.7£0.3 340+02 0.039+0.002 0.041+0.005 17.88+£0.42
MP 150+12 8.2+09 7.7+03 34002 0.046+0.003 0.042+0.006 18.15+0.16
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Fig. 1. Some examples of individual recognition and specific growth rate of starry flounder Platichthys stellatus using hyperpigmentation

marks.

Weight gain (%)
= (Final body weight — initial body weight)
X 100/1nitial body weight

Specific growth rate (%)
=(Ln final total length — Ln initial total length)
X 100/days

Condition factor = Fish weight X 100/ total length3
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9l GOT (glutamic oxaloacetic transaminase), GPT (glutamic
43 gude) 2ok A B
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Table 2. Comparison in growth performance of starry flounder Platichthys stellatus fed extruded-dry pellet and raw-based moist pellet for 45

days
Exp. Diet
Significance
EP MP

Initial mean weight (g) 136.0+33.3 130.4+28.7
Final mean weight (g) 220.1+47.8 22471424
Total feed ingested (g) 7111 £403 8813+ 113
Weight gain (%)’ 63.7£16.9 746+173 P<0.05
Feed conversion” 146+0.02 1.08+0.05 P<0.05
Specific growth rate (%) Total length3 0.36+0.07 0.40+0.07 P<0.05

Weight 1.08+0.23 1234022 P<005
Condition factor’ 1.82+0.29 1.82+0.16

'(Final body weight — initial body weight) X 100/initial body weight.
2Dry feed intake / wet weight gain.

*(Ln final total length — Ln initial total length) X 100/ days.

*(Ln final weight — Ln initial weight) X 100/ days.

*Fish weight x 100/ total length®.
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Table 3. Comparison in serum components of starry flounder Platichthys stellatus fed extruded-dry pellet and raw-based moist pellet for 45

days
Exp. Diet
Field Components Significance
EP MP
Osmolality (mOsmkg_') 359.8+42 358.5+6.2
Osmosis-related Sodium (Na+) (mEq L_]) 182.3£2.6 178.2+£0.8
Chloride (C17) (mEqL™) 149.0+25 1480+13
Liver-related GOT(UL™) 205+8.7 170494
GPTAUL™) 35106 38+1.2
Stress-related Cortisol (g dL™") 13.14£3.96 17.29+£2.33
Total Protein (gdL™") 3.70+0.24 3.71+£0.32
Albumin (gdL™") 1.37+0.09 139+0.14
Protein-related BUN (mg dL_l) 3.54+0.54 2901047
Creatinine (mgdL™) 0.05£0.03 0.08£0.09
Ammonia (umol L") 1569.5+203 4 1339.74309.3
Glucose (mgdL™") 353434 393+74
Encrev-related Total Cholesterol (mg dL_l) 27224264 265.3+£20.3
&y Triglyceride (mg dL_]) 85.7+21.8 80.0+8.6
Free Fatty acid (umol L") 2750£8.7 419.8+38.8 P<0.05
Hematocrit (%) 27.86+1.30 26.85+2.92
) AAgeoA ARAdES AFsH7] bl MPA (CHL HEFNa") o] FEE 27 1490425 % 1480+
79| Fo] A] £F0= AL o] J4IHYS AR 13mEqL™", 1823426 ¥ 1782+08 mEqL™'2 <& 2l

Atz H}

Arthe] AHS Al AR T dEn - ke 4
ol 2A FFE vAE Aoz BHuFH Qled, AE 3
o] 1%% 7ol ©d o] 50% oldolztok Aol
Ztha 51 (Lee et al. 2004; Lee et al. 2006), (AL 2|4
10% olFolgtof 4 HAAZ 4= itk &4t (Ding er
al.2010).

2 AFoME 22 §=F 11.8%<2 EPAIRETE 23.5%<
MPA} = o] A 5Xa°] o z71ol, A71% A4AEY A3
o dAeh= 7

©:

(]

45U ARAY F EPALRS MPALRE HHT 2%
2] (n=10)2] N4 E-2 Table 33+ 2t}

dutA oz o 77t thget oF AEF A o5 A5
oy 12AH 02 = FEE 59 TEZ HIrL dojuyba,
a2 Qs AR v 89 v% ol "yt dojdtt
3 2 42 A Qlth(Mazeaud et al. 1977; Barton and Iwama
1991).

2 A= A5 #AE H3E 5= (osmolality)
= EPALRE S MPALR Al &FolA ZhZ 359.8+42 L 358 5+
62mOsmkg &2 AFPT 7t §-9H 9] Zole AT, P

Zpol7h §19le™ (P>0.05), ZEZ (cortisol) S == 22+
13.14+3.96 9 17294233 ugdL™' 2 4922 2ol ¢
AP >0.05).

a8, 7+ AR E AFEQ GOT GPT 48 EPALR
2 MPAHE A|@TLoA ZHzF 205+8.7 9 17.0+£94IUL ™,
35+0.6 9 38+ 12IUL™'2 AT ko]l 423 o7} ¢l
AIL(P>0.05), F AE F DA YR 5= EP
AtE 2 MPARR AJ@FollA] §-217 Q] ZFol7h §llal (P>
0.05), =3 F2H | HE (A/G)E 0.602.2 o]z}
RATH(P>0.05). 1 FHH] fARIE]] 84F 4
(BUN), Zglote|d ¥ ¢EYo} =% EPALR W MPALR
A @oll A F-9)A- Q1 2ol 7 FATHP>0.05).

aE 3 oy ¢t BAE ARAEQ T2, F 22
£ 4 54744 F=& EPAIRS MPALR Alﬂ‘u%“ﬂ/ﬂ 9
2l Aol YAAAITH(P>0.05), FEAA sEE MPA}
2 AP FoNA FH o2 T (P<0.05). o] AH EF 1+
2| x4t FE=7F MPALR A8 oA Y8082 22 AL
MPALRE O] 2| ghego] Aid o= weoly] qEd Aozt
AAAH, MPALR A|EH7F SEFolv 47t 4480l =
o A= FA| 9l Aol A AT

Seo ef al. (2007)2 Tl AT} 2| 3k
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Table 4. Comparison in serum components of starry flounder Platichthys stellatus depending on the specific growth rate

Exp. Diet
Field Components EP MP
SGR-high SGR-low SGR-high SGR-low
Specific growth rate (%) 1.28+0.16° 0.95+0.09° 12940.12° 1.02+0.06"
Osmolality (mOsmkg ™) 363.6+8.9 359.0+55 360.8+£9.44 3580+9.8
Osmosis-related Sodium (Na*) (mEqL™") 179.8+£43 1840£2.7 1786+1.9 177.6+£1.7
Chloride (CI") (mEqL™") 1470+3.7 151.0£3.1 149.0+0.7 1464+1.7
Liver-related GOT(IUL™) 330240 17.8+£11.3 226+13.8 19.8+£20.3
GPTAUL™) 36%1.1 32+0.8 6.8+42 28+13
Stress-related Cortisol (ug dL™ 12.35+10.17 13.48+4.32 17.39+2.86 16.09+9.54
Total Protein (gdL™") 3.96+0.57 3.58+0.38 3.53+£045 3.85+£0.60
Albumin (gdL™) 1.47+£0.16 1.28+0.14 1.36£0.19 1.49+£0.40
Protein-related BUN (mg del) 3.82+1.03 336x1.11 3.02+0.63 2.62+0.76
Creatinine (mg dL™") 0.11£0.12 0.04£0.02 0.17£0.17 0.12£0.22
Ammonia (umol L") 1376.8£603.2 1595.8£258.6 1498.6+£391.6 114444212
Glucose (mgdL™") 422+239 360+£34 452+£80 312+122
Enerav-related Total Cholesterol (mgdL™") 286.0+41.6 26721453 26441234 264.6+48.4
&y Triglyceride (mg dL™") 934+322 92.6+40.2 750£104 88.0+£22.5
Free Fatty acid (umol L") 302.8+51.1° 267.0+38.6" 483.0%108.8° 392.6+71.6
Hematocrit (%) 2942+3.72 27.49+2.80 26.10+£2.36 27.04+£4.32
Values in each row with the different superscripts are significantly different (P <0.05).
& WHIL AT & 5 Ak

06% 58 Az ATIH B #E 29
o ThE YT 2kl ST Fel7t gl R
£ A7 Az} gAY

HH, FAT RS FFAHAE Agolo] HPEE
Arkek zol7t 9l Aoz Azt AT AAES 24

ot A3 T AT B A AREC FAAQ AfelE B

o >
K
o
£

ol & 15 (SGR-low® SGR-high)2 2 U= 4= 9gsr|
(Table 4), o] AL 53 ALRE FH2t= Ao what A%

of zto]7} YS-& HojZrh,

2y AR AETE ol B ARY FEE F A
B AYT BN U7 B Aolo] B2 FolF3l
Aol 5 Holz] ehgkom (P>0.05), A3 A (Na'9}t CI) &,
7P &4 (GOTS GPT) B4, ZEHE 5k, ddat #3
g olg] AR (@44, Fdgoted, Yo} srE BF
fo]A ol ato]7h §IIL(P>0.05), oA o] HE dho]
U F ZE2HE, 34942 FET 5932 2olE Hol
A AATHP>005). Tk, T AR AHFOIA f2l A A
FEE 47 AFEC] BUdE g0 ¥ IEe| v§ &
o HQl zfolE Holzl FUAR B =5tk F AR W AE
FFo] B3 HES Wi Aol Edd 1§ Adizes

pZe

A=} h=1
W2 A4S B a5EY €9 Yol o g2 IRt

AA 7142 AL

= 4 lth(Park et al. 1987).
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