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Dietary Squid Liver Powder (SLP) with Dehulled Soybean Meal

(DHSM) as a

Fish Meal (FM) Substitute for Olive Flounder,

Paralichthys olivaceus
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Pukyong National University, Busan 608-737, Korea
'School of Marine Life Science, Kunsan National University, Gunsan 573-701, Korea

This study was conducted to determine the proper inclusion levels of squid liver powder (SLP) and dehulled
soybean meal (DHSM) as a fish meal (FM) replacement in the diets for olive flounders. All the experimental
diets were formulated to be isonitrogenous (50% crude protein, CP) and isocaloric (17.1 kJ energy g’
diet). Four diet were formulation of FM with SLP (DHSM) were tested at 0, 25, 50, 75% (SLP(DHSM)q,
SLP(DHSM)s, SLP(DHSM)so and SLP(DHSM)ss, respectively). Triplicate groups of 12 fish with an average
body weight of 5.56+0.1 g (mean+S.D.) were fed one of three experimental diets for 7 weeks.

Weight gain (WG) and the specific growth rate(SGR) of fish fed SLP(DHSM)o and SLP(DHSM)»s diets
were significantly higher than those of fish fed SLP(DHSM)sy and SLP(DHSM)ys diets (P<0.05). Also,
WG and SGR of fish fed SLP(DHSM)so had significantly higher WG and SGR than that of fish fed
SLP(DHSM)s (P<0.05). The feed efficiency (FE) and protein efficiency ratio (PER) of fish fed SLP(DHSM),
and SLP(DHSM),s were significantly higher than those fed SLP(DHSM)so and SLP(DHSM);s (P<0.05).
The whole-body crude lipid content of fish SLP(DHSM);s was significantly higher than that of fish fed
SLP(DHSM)so (P<0.05). However, there were no significant differences in whole-body moisture, crude

protein and crude ash of fish fed all diets.

Based on these growth performance results, the SLP(DHSM) combination replace up to 25% FM protein
by the ANOVA test in juvenile olive flounder diets.
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Table 1. Composition of the experimental diets for olive
flounder (% of dry matter basis)

Ingredients Diets (%)
Cont.  SLP(DHSM)s SLP{DHSM)s SLP{DHSM)rs

Fish meal' 40.0 30.0 20.0 10.0
SLP(DHSM) 0.0 14.9 29.9 44.8
Dextrin® 9.2 7.8 6.4 5.1
Corn gluten meal® 4.7 5.4 6.1 6.7
Wheat gluten meal®  17.1 171 17.1 17.1
Soybean meal® 5.0 3.0 5.0 5.0
Wheat flour® 15.0 11.5 8.0 45
Salmon crude oil* 6.0 4.0 2.0 0
Vitamin mixture® 1.0 1.0 1.0 1.0
Mineral mixture® 1.0 1.0 1.0 1.0
Cellulose 0.0 1.3 25 37
Krill meal 1.0 1.0 1.0 1.0
Proximate analysis
(%, dry matter basis)
Moisture 15.0 13.5 14.3 18.6
Crude protein 50.8 51.0 51.5 52.2
Crude fat 12.0 1.3 114 11.8
Crude ash 8.9 8.7 7.1 6.0

l’BSuhyub feed Co. Ltd.. Uirycong, Korea.

cMP Plant, Seoul, Korea.

‘Abank21 Co., Ltd., Seoul, Korea.

*Contains (as mg/kg in diets): Ascorbic acid, 300; dl-Calcium
pantothenate, 150; Choline bitartrate, 3000; Inositol, 150;
Menadione, 6; Niacian, 150; Pyridoxine-HCl, 15; Riboflavin,
30; Thiamine mononitrate, 15; dl- @ -Tocopherol acetate,
201; Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4; Vit.
B12, 0.06.

SContains (as mg/kg in diet) : Al, 1.2; Ca, 5000; Cl, 100;
Cu, 5.1; Co, 9.9; Na, 1280; Mg, 520; P, 5000; K, 4300;
Zn, 27; Fe, 40.2; 1, 4.6; Se, 0.2; Mn, 9.1,

Weight gain (WG, %)=(final wt. - initial wt.)
x100/initial wt.
Feed efficiency (FE, %)=(wet weight gain/dry feed intake)
%100
Specific growth rate (SGR, %)=
(loge final wt.-loge initial wt.)x100/days
Protein efficiency ratio (PER)=
(wet weight gain/protein intake)
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Table 2. Weight gain (WG), feed efficiency (FE), specific
growth rate (SGR), protein efficiency ratio (PER), condition
factor (CF) and survival rate for juvenile olive flounder fed
the experimental diets for 7 weeksl

Diets®

Pooled
Cont. SLP(DHSM);s SLP(DHSM) SLPDHSM)s — SEM®
o/ \4
‘F"EG(‘EA)/;Q a73 356" 330° 2867 105
SGR? 107" 106" 97.8" 905" 23
PER’ 370° 362° 347" 322 0.11
CF 2.15 2.13 1.96°  1.81 0.05
Survival rate 080 0.74 081  0.80 0.01
%) 100 100 100 100 -

"Values are means from triplicate groups of fish where the
means in each row with a different superscript are
significantly different (P<0.05).

*Control; FM 100%, SLP(DHSM):s; FM 75%+SLP(DHSM)
25%, SLP(DHSM)s;; FM 50%+SLP(DHSM) 50% and
SLP(DHSM)7s5; FM 25%+SLP(DHSM) 75%.

"Pooled standard error of mean.

“Weight gain (%): (final weight-initial weight)x100/initial
weight.

*Feed efficiency (%): wet weight gainx100/dry feed intake.

(’Speciﬁc growth rate: (loge final wt.-loge initial wt.)x100
/days

"Protein efficiency ratio: wet weight gain/protein intake.

Condition factor: [fish weight (g) / fish length (cm)S]XIOO.

Table 3. Whole body composition of juvenile olive flounder
fed experimental diets for 7 weeks (% of dry matter basis)‘

Composit Diets? Pooled

SIon

P Cont. SLP(DHSM)s SLP(DHSM), SLP(DHSM); SEM

g:;’:‘:'e 74.8 76.4 75.8 76.4 0.29

oo 59.1 60.2 60.5 590 047

pCm o g 1297 135* 120 15.0° 047
© 1ip 16.6 159 15.0 156 018

Crude ash

'Values are means pooled SEM from triplicate groups of five
pooled fish. Means in each row with a different superscript
_are significantly different (P<0.05).

*Cont.; FM 100%, SLP(DHSM)ys; FM 75%+SLP(DHSM)
25%, SLP(DHSM)so; FM 50%+SLP(DHSM) 50% and
SLP(DHSM)ss; FM 25%+SLP(DHSM) 75%.

*Pooled standard error of mean: SD/Y n.

< g e Lo} (P<0.05),
o 50% HAXNEE FFE YT 2T feld 2o
b itk @AY goTel oA ol 75% UiAAEE
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ok B Al GPTO SlojAe olE 25% HAEE FFE
AEF7re] 79 oS Aol Yo (P<0.05%), Yt
w2 AP ol g AolE Holx| gt d
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Table 4. Serological characteristics of juvenile olive flounder
fed experimental diets for 7 weeks'
Diets® Pooled
Cont. SLPDHSM):s SLP(DHSM3 SLP(DHSM); SEM

PCV (%)* 235"  256° 15.2¢ 19.1° 1.59
Hb® 9.6 11.3° 9.35° 10.8° 0.32
GOT (ume 7.7 17.3® 156.0% 19.7° 1.98
GPT (uny 43 120° 7.7° 7.3° 0.94
RBC (mg/d® 2.70°  2.90° 2.34° 2.98° 0.11
Chol (mg/d®  168° 23¢° 291° 350° 20.7
TP (g/d))® 263° 267" 2.90° 3.50°  0.12
Glucose(g/d) 23.3%°  12.0° 26.7° 147 252

'Values are means pooled SEM from ftriplicate groups of
three pooled blood. Means in each row with a different
superscript are significantly different (P<0.05).

*Cont.; FM 100%, SLP(DHSM)s; FM 75%+SLP(DHSM)
25%, SLP(DHSM)so; FM 50%+SLP(DHSM) 50% and
SLP(DHSM)ss; FM 25%+SLP(DHSM) 75%.

*Pooled standard error of mean: SD/¥ n.

*PCV (%)=Haematocrit

*Hb (g/dD)=Hemoglobin

Glutamic oxaloacetic transaminase. One unit is defined as
the amount of enzyme causing the transamination of 1.0
mol of L-aspartate per minute at 25°C and pH 7.4.
"Glutamic pyruvic transaminase. One unit is defined as the
amount of enzyme causing the transamination of 1.0 zmol
of L-alanine per minute at 25Cand pH 7.4

*Red blood cell

*Cholesterol

Total protein

(P<0.05), 1% 50% HAALELE FF8 HPTE 2T
Hlgte] FolatA we g VERAATH(P<0.05). o)
228 & (Cholestrol)ol M= B& 477} 7o Bls}
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protein)y2 o} 75% UIHALEE FTFE AU} tiz2Td
Hgted fol8hAl =2 e YeRSio ) (P<0.05), 918 25%
2 o]¥ 50% HWAANEE T3 APTE dAZF g
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