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Abstract

This study was conducted to test the effects of dietary rice distillers’ dried grains
(RDDG) from local liquor plants in northern Thailand on the growth performance of red tilapia
(Oreochromis niloticus x O. mossambicus). Five isonitrogenous (30% crude protein) practical
diets were formulated to contain 0%, 5%, 10%, 15%, and 20% DDG from sticky rice (designated
as RDDGO, RDDG5, RDDG10, RDDG15, and RDDG20), respectively. Red tilapia averaging 5-7 cm
were randomly distributed into 150-L glass tanks. Three replicate groups of fish were fed one
of the experimental diets two times a day for 60 days. After the end of the trial, growth
parameters (final weight, weight gain, average daily gain, and specific growth rate) of fish fed
with 5-10% RDDG diets were significantly higher than other groups (P<.05). Fish fed the 10%
RDDG diet exhibited better feed efficiency and were significantly higher than other groups
(P<.05). There were no significant changes in the survival rate of fish among the different
treatments (P>.05). The results of this experiment suggest that RDDG from sticky rice has the
potential to both replace high protein and low protein ingredients and could be used up to

10% in diet formulas to enhance the growth performance and feed efficiency of red tilapia.

Keywords: Red tilapia; Rice distillers’ dried grains; Alternative feedstuff; By-product
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Table 1. The proximate composition of feedstuff used in the experimental diets (%DM)

Feedstuff Crude protein Crude lipid Fiber Ash Moisture
Fish meal 57.22 512 19.87 26.76 1.86
Soybean meal 44.53 0.94 8.57 7.28 2.81
Rice bran 9.41 15.32 36.29 10.88 4.0
Broken rice 8.62 1.93 2.78 2.05 5.63
Rice distillers’ 26.6 1.34 68.91 2.84 3.32
dried grains
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Table 2. Feed formulation and nutrient composition of the experimental diets.

ltems RDDGO RDDG5 RDDG10 RDDG15 RDDG20

Feed formula (%DM)

Fish meal 25.58 24.42 23.26 22.09 20.93
Soybean meal 25.58 24.42 23.26 22.09 20.93
Rice bran 23.26 21.51 19.77 18.02 16.28
Broken-rice 23.26 21.51 19.77 18.02 16.28
Rice distillers’ dried grains 0.00 5.81 11.63 17.44 23.26
Fish oil 1.16 1.16 1.16 1.16 1.16
Premix" 1.16 1.16 1.16 1.16 1.16
Total 100 100 100 100 100

Proximate composition (%DM)

Dry matter 91.89 91.84 92.12 92.08 91.96
Crude protein 30.22 30.27 30.32 30.37 30.42
Crude lipid 4.63 4.26 3.36 2.83 2.02
Fiber 7.03 7.43 7.87 8.01 8.39
Ash 0.14 0.15 0.13 0.15 0.12
Nitrogen free extract? 49.87 49.73 50.44 50.72 51.01
Gross energy (kJ/g)® 17.54 17.38 17.16 17.00 16.75

"Vitamin and mineral premix (/kg diet): A, 5,000 IU; D3, 1,000 IU; E, 5,000 mg; K, 2,000; B1, 2,500 mg; B2, 1,000
mg; B6, 1,000 mg; B12, 10 mg; inositol, 1000 mg; pantothenic acid, 3,000 mg; niacin acid, 3,000 mg; C, 10,000
meg; folic acid, 300 mg; biotin, 10 mg; calcium phosphate, 80 mg; calcium lactate, 100 mg; ferrous sulfate, 1.24
mg; potassium chloride, 0.23 mg; potassium iodine, 0.23 mg; copper sulfate, 1.2 mg; manganese oxide, 1.2 mg;
cobalt carbonate, 0.2 mg; zinc oxide, 1.6 mg; magnesium chloride, 2.16 mg; sodium selenite, 0.10 mg.

’NFE (nitrogen free extract) = 100 - (% moisture + % protein + % fat + % ash + % fiber).

*Gross energy value was calculated on the basis of combustion values of 23.6 kJ/g protein, 39.5 kJ/g lipid,

and 17.2 kJ/g carbohydrates (NRC, 2011).
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Table 3. Growth performance, feed utilization, and survival rate of red tilapia fed with

experimental diets for 60 days (mean + SD, n=3).

Parameters Experimental diets

RDDGO RDDG5 RDDG10 RDDG15 RDDG20
Initial weight (g) 297+0.23  2.85+0.13 2.70+0.16 ~ 2.77+0.19  2.81+0.51
Final weight (g) 7.76+0.88°  9.82+1.04°  10.65%1.527 6.63+2.02°  6.36+1.08°
Weight gain (g) 4.79+0.44°  6.97+0.26°  7.95+0.37°  3.86+0.18°  3.55+1.19°
ADG (g/fish/day) 0.08+0.01°  0.13+0.01*  0.13+0.01°>  0.07+0.01°  0.06+0.02°
SGR (%/day) 2.61+0.05°  3.24+0.05°  3.46+0.05°  2.25+0.03°  2.11+0.04°
FCR 1.76+0.28°  1.32+0.23%®  1.21+0.19°  1.87+0.20°  1.96+0.54¢
FE (%) 56.82+42.19° 75.76+2.23° 82.64+1.19° 53.48+2.54° 51.02+2.37
Survival rate (%) 86.67+3.33  83.33+3.33  83.33+3.33  83.33+3.33  80.00+6.67

Means in the same row followed by the different letters did differ statistically according to DMRT’s test

(P<.05).
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