JKEEWFFE Journal of Taiwan Fisheries Research, 32 (1): 35-43, 2024

EEHh A ) 8 0V SR E & R R RN E R B 25

BRERE - BHERD - ZEOHIA - s
SRR K EE BB AT R S S AL T sE L

W "

ST (Paralichihys olivaceus) JHAWAINE » AWFSE 5 16 T WA SRR R BV 2 BRHEE
BRI R 2 WG 2 R AT % - SABRAS RET + WIAARNTL Ry 173441982
AT+ GRS BRI LR 52.8% ; WUIGHTE R 334.5£9.2 ¢ 26T - ADRHPSEIRE TR
IR 157 % » SRR PR IR A2 RIS S AP SRR A2 4 - DUPIARTE 1048.0 +
24.9 ¢ FFATHETTIABR - $LE 8 SERIUAAEFT AV  MROURESY + HL2k S YIRS S B i

Fei bhmies  ER RV E BB B RS - AR AR I S b
& Bt bl R TSR R o E R o FLRE R SR s AR - AR RIS

LIHEE & & 15% RIS -
RAREsE : 8l EOE B8 - AE

.=

e AN A ER - B B BIEE - g it
RERENT  HEaERREREERIENRH
7 SERNER TS Lo l=—4-7 St DI SNy iEes
FEHRIFEIER S (Webster eral., 2001 5§85, 2002 3
Hamidoghli et al., 2020) - fa EE SR ENY) - 76
MEFRF /KB AR R EER K R ER S A - AT IR RETR
HIFI SR o SRTT BayE pey i S B 4 R a2

(Bowyer et al., 2013 ; %1, 2008) « F U4 2R B4
o R - i B E R BT K (Wilson and
Halver,1986) - 411 K % $9 W) fi:  (Oncorhynchus
tshawytscha) {38 HE T KEGR A /KR - bF523
BIfE 8°C R HETRKEFy 40% » £ 15°C [FFHE
HEERE R 55% (DeLong et al., 1958) 5 L 2%
(Lateolabrax maculatus)%y JEAEAE 27°C Fl1 33°C
BUG T HEHERKED R 46.8% F144.9%
(Cai et al., 2020) - 5341 » GIRIHHIEE & ERRIEHE

SEBES / ERMAABEL 291 & 299 5% » TEL:
(089) 514-362 8 111 ; FAX: (089) 514-366 ; E-mail:
yshuang@mail.tfrin.gov.tw

BEREMBEANE BTN - LA
A E A R E R RS (BB, 2011) -

ZFEE (Paralichthys olivaceus)EHiLI kR —H
eV~ HA KRB E AT (B, 2008) »
FREAEREOR 3 FKRERHEEE ST
43,000 mt DL | (FAO, 2022) » ZFlER3 A A PE A
R EREEE - HA - 2EEFETEN - 12
BRI 2 BRI Je B e » AR R SRR
T EE R R R B AR N B
RRMEFEE (HRSF, 2015) - RGP SRERISEERE
YIRFSErR LA 2014 48 p R HE 11 2 fa P e
IRESE - WA 2017 AEMEITRIEBSAHRNTSE -
2018 FEMEMEUS ZFEINE TP R R AR T - Hil
Tl e R EC HE (B, 2017; B,
2022) °

SE)ZR A YR e 7/ 2 i SI5'APipi:
TTERIE - Rty 1 g 2 Bl nE B0 B 2 o Bt
BETREETHEBLL T RREE 'R K - EE
BRI A B m R R SO E B anltet
TRE & EH TN E R -



36 BREWSE

Table 1 Ingredients and proximate analysis (%, DM basis) of the experimental diets for trial one

Experimental diets

CP35 CP40 CP45 CP50 CP60
Ingredients (%)
Fish meal 48 58 64 71 85.5
Cellulose 33 24 18.5 12 0
a-starch 8 8 6.5
Fish oil 10 8.5 8 7
Premix' 1 1 1 1
Proximate analysis (%, DM)
Crude protein 35.2 41.7 45.3 50.2 60.5
Crude lipid 11.4 11.1 12.2 12.5 11.7
Ash 5.9 6.3 7.4 8.4 8.8
Moisture 7.8 7.5 7.5 7.6 6.8
Carbohydrate 39.8 33.4 27.6 21.3 12.1
Calculated energy (kcal/100g diet)? 402 400 426 423 406

'"The premix contained vitamins A, D, E, and K, folic acid, biotin, calcium, magnesium, iron, zinc, and selenium.
*The energy (kcal/g diet) was calculated based on 4 kcal/g for protein, 9 kcal/g for lipid, and 4 kcal/g for carbohydrate.
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Table 2 Ingredients and proximate analysis (%, DM basis) of the experimental diets for trial two and three

Experimental diets

F5 F10 F15 F20
Ingredients (%)
Fish meal 71 71 71 71
Cellulose 19.5 14.5 9 4
a-starch 8 8 8 8
Fish oil 0.5 5.5 11 16
Premix’ 1 1 1 1
Proximate analysis (%, DM)
Crude protein 51.0 51.3 51.4 51.2
Crude lipid 4.3 9.9 16.8 21.4
Ash 12.2 11.0 10.2 9.4
Moisture 5.0 5.7 4.0 5.0
Carbohydrate 27.5 22.1 17.7 13.0
Calculated energy (kcal/100g diet)? 353 383 427 449

'"The premix contained vitamins A, D, E, and K, folic acid, biotin, calcium, magnesium, iron, zinc, and selenium.

*The energy (kcal/g diet) was calculated based on 4 kcal/g for protein, 9 kcal/g for lipid, and 4 kcal/g for carbohydrate.
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Table 3 Growth performance results of trial one for the olive flounder fed with the experimental diets

Diets Initial weight (g) ~ Final weight (g) ~ Weight gain (%) SGR (% day")  Survival rate (%)
CP35 172.50+3.54 329.20+1.90¢ 90.84+2.81¢ 1.15+0.03¢ 100
CP40 172.55+1.34 334.20+3.68" 93.68+0.62" 1.18+0.01% 100
CP45 172.46+1.33 338.50x1.41° 96.28+0.70% 1.20+0.01% 100
CP50 174.12+0.87 345.15+3.32° 98.23+0.92° 1.22+0.01° 100
CP60 175.38+1.38 343.69+2.21° 95.97+0.28% 1.20+0.02% 100

Values (means of triplicate SE) in the same column sharing the same superscript letter are not significantly different (p > 0.05).
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Fig. 1 Polynomial regression between weight gain (y)

and the dietary protein level (x) of the olive flounder in

trial one.
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Table 4 Growth performance results of trial two for the olive flounder fed with the experimental diets

Diets Initial weight (g)  Final weight (g) ~ Weight gain (%)  SGR (% day')  Survival rate (%)
F5 331.42+1.30 384.58+1.30° 16.04+0.85°¢ 0.27+0.01¢ 100

F10 344.42+1.30 427.05+2.90° 23.99+1.31° 0.38+0.02° 100

F15 321.00+1.41 431.58+1.30° 34.45+1.00° 0.53+0.01* 100

F20 337.08+0.59 415.75+1.06" 23.34+0.10° 0.37+0.00° 100

Values (means of triplicate SE) in the same column sharing the same superscript letter are not significantly different (p > 0.05).

Table 5 Growth performance results of trial three for the olive flounder fed with the experimental diets

Diets Initial weight (g)  Final weight (g) ~ Weight gain (%) SGR (% day")  Survival rate (%)
F5 1034.83+33.93  1052.33+30.99" 1.70£0.34° 0.03+0.01°¢ 100

F10 1072.00+23.35 1106.50+21.23° 3.22+0.94° 0.06+0.02° 100

F15 1056.50+11.37  1121.75%11.77° 6.18+0.26" 0.11+0.00° 100

F20 1026.75+14.63 1069.25+9.55° 4.14+1.11° 0.07+0.02° 100

Values (means of triplicate SE) in the same column sharing the same superscript letter are not significantly different (p > 0.05).
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Fig. 2 Polynomial regression between weight gain (y)
and the dietary fat level (x) of the olive flounder in trial
two.
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Fig. 3 Texture analysis results of the olive flounder.
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Effects of the Protein and Lipid Content in Feed on the Growth and
Meat Quality of the Olive Flounder (Paralichthys olivaceus)

Yu-Ping Chen, You-Syu Huang’, Ming-Heng Tsai and Yuan-Shing Ho

Eastern Fishery Research Center, Fisheries Research Institute

ABSTRACT

Paralichthys olivaceus is a temperate fish species. Using polynomial regression, we investigated the impact
of the dietary protein and lipid content on the flesh quality of Paralichthys olivaceus to understand the nutritional
requirements of the fish for cultivation in subtropical countries. The optimal protein content in the feed was 52.8%
for an initial fish weight of 173.4 £ 1.9 g in the first trial. The optimal lipid supplementation in the feed was 15.7%
for an initial fish weight of 334.5 + 9.2 g in the second trial. In the third trial, Paralichthys olivaceus with an initial
average weight of 1048.0 + 24.9 g were used to investigate the effects of different dietary lipid contents
administered for 8 weeks on their growth performance and flesh quality. The analysis of the fish’s eyed side muscle
revealed that the hardness of the flesh increased with an increase in the lipid content of the feed. However, when
the flesh was cooked, protein denaturation resulted in the opposite effect. Moreover, the cooked fish flesh showed
an increase in elasticity with an increase in the lipid content of the feed. The hardness trend of the fish’s blind side
muscle mirrored that of the eyed side muscle. In addition, raw flesh from fish administered a feed with 15% lipid

exhibited the highest elasticity.
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