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Effects of Dietary Inclusion of Distillers Dried Grain as a Partial Replacement for
Fish Meal on Growth Performance of Juvenile Rockfish Sebastes schlegeli

Ki-Min BAE - Sang-Min LEE"

(Gangneung-Wonju National University)

Abstract

A feeding experiment was conducted to determine the use of distillers dried grain (DDG) as a partial

replacement for fish meal in the diet for juvenile rockfish, Sebastes schlegeli. Four iso-nitrogenous (50%
crude protein) and iso-caloric (4.3 kcal/g) diets (designated as DDGO, DDG7, DDG14, and DDG21) were
formulated to contain 0, 7, 14, and 21% DDG. Triplicate groups of juvenile rockfish (initial body weight,
10.2+0.2 g) were fed one of the experimental diets to visual satiety twice a day (09:00 and 17:00) for 8
weeks. At the end of the feeding trial, survival of rockfish was above 97% and not affected by dietary
DDG levels (P>0.05). Weight gain, feed efficiency and daily feed intake of juvenile rockfish were
significantly decreased with increase of dietary DDG levels (P<0.05). Condition factor, hepatosomatic index
and visceralsomatic index of juvenile rockfish were not significantly affected by dietary DDG levels
(P>0.05). No significant differences were observed in the contents of moisture, crude protein, crude lipid
and ash of the whole body and dorsal muscle in juvenile rockfish fed the experimental diets (P>0.05).
Therefore dietary inclusion of DDG as a replacement for fish meal could depress the growth of juvenile

rockfish.
Key words : Distillers dried grains, Growth, Rockfish
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<Table 1> Proximate and amino acid compositions of the ingredients of experimental diets

Protein sources
Fish meal ‘ Soybean meal ‘ Wheat flour | Distillers dried grain'

Proximate composition (% dry matter)

Crude protein 72.6 51.2 19.3 30.4
Crude lipid 6.5 1.2 3.9 33
Ash 16.8 6.8 22 0.8
Essential amino acid (% of protein)

Arg 42 52 5.7 4.1
His 2.0 1.8 29 1.3
Ile 3.8 3.8 2.3 3.5
Leu 7.2 6.8 6.0 7.5
Lys 6.1 49 3.7 2.1
Met + Cys 2.5 1.6 2.8 43
Phe + Tyr 5.1 5.7 6.8 6.4
Thr 4.7 4.1 3.5 4.1
Val 5.6 4.2 3.2 52

! Residue obtained by filtration of an aqueous mixture of fermented rice with Aspergillus oryzae and yeasts produced
from Gangneung Makgeolli factory, Gangneung, Korea.
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<Table 2> Ingredients and proximate composition of the experimental diets

Diets
DDGO | bppG7 | DDGl4 | DDG21

Ingredients (%)

Fish meal 54.0 52.0 50.0 48.0
Wheat flour 26.0 20.83 15.7 10.5
Distillers dried grain' - 7.0 14.0 21.0
Soybean meal 5.0 5.0 5.0 5.0
a-starch 5.0 5.0 5.0 5.0
Wheat gluten 4.0 4.0 4.0 4.0
Squid liver oil 2.9 2.97 3.0 3.07
Vitamin premix’ 1.5 1.5 1.5 1.5
Mineral premix’ 1.5 1.5 1.5 1.5
Choline 0.1 0.1 0.1 0.1
L-Lysine HCI* - 0.1 0.2 0.3
Proximate composition (dry matter)

Dry matter (%) 87.2 87.9 87.1 86.1
Crude protein (%) 50.5 50.1 49.6 49.5
Crude lipid (%) 7.4 7.7 8.2 8.8
Ash (%) 11.3 10.8 10.2 9.7
Carbohydrate’ 30.8 314 32.0 32.0
Gross energy (kcal/g diet)® 4.2 4.3 4.3 4.3

! Residue obtained by filtration of an aqueous mixture of fermented rice with Aspergillus oryzae and yeasts produced

from Gangneung Makgeolli factory, Gangneung, Korea.

2 Vitamin premix contained the following amount which were diluted in cellulose (g/kg premix): L-ascorbic acid,
121.2; DL-a-tocopheryl acetate, 18.8; Thiamin hydrochloride, 2.7; riboflavin, 9.1; pyridoxine hydrochloride, 1.8; niacin,

36.4; Ca-D-pantothenate, 12.7; myo-inositol,

181.8; D-biotin, 0.27; folic acid, 0.68; p-aminobenzoic acid, 18.2;

menadione, 1.8; retinyl acetate, 0.73; cholecalciferol, 0.003; cyanocobalamin, 0.003.
3 Mineral premix contained the following ingredients (g/kg premix): MgSO47H,0, 80.0; NaH,PO,2H,0, 370.0; KCl,
130.0; Ferric citrate, 40.0; ZnSO47H,0, 20.0; Ca-lactate, 356.5; CuCl, 0.2; AICl;-6H,0, 0.15; KI, 0.15; Na,Se,0s,

0.01; MnSO4H0, 2.0; CoCl,'6H,0, 1.0.
* L-lysine mono-hydrochloride, Sigma, USA.

5 Carbohydrate =100 - (crude protein + crude lipid + ash).

% Calculated based on 5.64 kcal/g protein, 9.44 kcal/g lipid and 4.11 kcal/g carbohydrate.
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<Table 3> Essential amino acid composition (% of protein) of the experimental diet

Diets
DDGO DDG7 DDG14 DDG21

Arg 3.7 4.0 4.0 4.1

His 2.7 2.9 2.6 2.4

Ile 3.4 3.7 3.7 3.7

Leu 6.1 6.6 6.7 6.8

Lys 5.1 5.3 5.4 53

Met + Cys 1.7 2.0 2.0 2.1

Phe + Tyr 4.4 4.9 5.0 5.1

Thr 3.8 4.1 4.1 4.1

Val 4.9 5.2 5.3 5.4
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<Table 4> Growth performance of juvenile rockfish fed the experimental diets for 8 weeks'

. Initial weight . o 0/\2 0/)3

Diets (g/fish) Survival (%) WG (%) SGR (%)

DDGO 10.2+0.07 100™ 27248.8¢ 2.2+0.04°

DDG7 10.3+0.07 99+1.3 198+9.2¢ 1.8+0.05°
DDG14 10.3£0.07 97+1.3 150+4.2° 1.5£0.03°
DDG21 10.1£0.03 100 115+3.6 1.3£0.03*

! Values (mean + SE of three replications) in the same column not sharing a common superscript are significantly

different (P<0.05).

2 Weight gain = (final fish weight - initial fish weight) x100/initial fish weight.
® Specific growth rate = [In (final fish weight) - In (initial fish weight)]/days reared.

™ Not significant (P>0.05).

<Table 5> Feed utilization of juvenile rockfish fed the experimental diets for 8 weeks'

Diets FE (%) DFI (%)* PER (%)*
DDGO 97+1.4° 1.9£0.04¢ 2.1£0.03°
DDG7 92+2.0™ 1.8+0.03¢ 1.9£0.07%
DDGl4 87+2.8 1.6+0.04° 1.8+0.06°
DDG21 81+2.9° 1.5+0.03° 1.7+0.06°

' Values (mean = SE of three replications) in the same column not sharing a common superscript are significantly

different (P<0.05).
% Feed efficiency = wet weight gain x 100/feed intake.
° Daily feed intake =
reared/2].

* Protein efficiency ratio = (wet weight gain/protein intake).

"™ Not significant (P>0.05).
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<Table 6> Morphological parameters of juvenile rockfish fed the experimental diets for 8 weeks'

Diets CF? HSI vsr
DDGO 2.1£0.14™ 4.7£0.29™ 7.940.29™
DDG7 1.9£0.03 4.3+0.26 8.1+0.20
DDG14 1.840.13 4.5+0.28 8.1+0.14
DDG21 1.740.11 3.840.26 8.1+0.17

! Values are mean + SE of three replications.
2
3
4

™ Not significant (P>0.05).

Condition factor (CF) = 100 x [fish weight/fish length (cm)].
Hepatosomatic index (HSI) = 100 x (liver weight/body weight).
Visceralsomatic index (VSI) = 100 x (viscera weight/body weight).

<Table 7> Proximate composition (%) of the whole body and dorsal muscle of juvenile rockfish fed the

experimental diets for 8 weeks'

Diets ‘ Moisture ‘ Crude protein ‘ Crude lipid Ash
Whole body

DDGO 69.0+0.50™ 16.4+0.29™ 7.7£0.11™ 4.1£0.13°
DDG7 69.6+0.07 16.5£0.10 7.4+0.12 4.240.11°
DDG14 70.6+0.17 15.4+0.20 7.3+0.19 4.4+0.06™
DDG21 70.6+0.11 15.6+0.53 7.6+0.25 4.8+0.14°
Dorsal muscle

DDGO 75.0+£0.55™ 20.0£0.12™ 1.4+0.17" 1.3£0.02™
DDG7 75.8+0.87 20.6+0.14 1.6+0.10 1.3+0.03
DDG14 76.3+0.34 18.9+0.42 1.4+0.10 1.5+0.11
DDG21 76.3+0.22 19.6+0.75 1.3£0.07 1.4+0.06

' Values (mean + SE of three replications) in the same column not sharing a common superscript are significantly

different (P<0.05).
"™ Not significant (P>0.05).
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