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Influences of Dietary Inclusion of Genetically
Modified Soybean or Corn on the
Growth Performance and Body Composition of
Juvenile Abalone Haliotis discus hannai
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Two feeding experiments were conducted to investigate the effects of dietary inclusion of genetically modified
(GM) soybean and corn on the growth performance, feed utilization and body composition of juvenile abalone
Haliotis discus hannai. Four isonitrogenous (31% crude protein) and isolipidic (6% crude lipid) diets (designated as
nGM-soya, GM-soya, nGM-corn and GM-corn) were formulated to contain 20% non-GM (nGM) and GM soya and
corn. Fifty juvenile abalone (initial body weight, 2.0 g) were distributed in each 50 L tank in a flow-through system.
Each experimental diet was fed to duplicate groups of abalone to satiation once a day for 10 weeks. No effects of GM
feedstuffs on survival were observed. Dietary inclusion of GM feedstuffs did not affect either growth performance
or feed utilization of abalone. Body composition was not altered by the inclusion of GM feedstuffs. These results
indicate that dietary inclusion of GM soybean and corn could have no effect on the growth performance and body
composition of juvenile abalone. Further studies to investigate the effects of GM feedstuffs on transgenic fragment
residues in ambient environments and in animals are necessary for the safe use of such ingredients in aquaculture.
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Table 1. Proximate composition (% dry matter) of dietary ingr-
edients
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Table 3. Growth performances of juvenile abalone H. discus
hannai fed the experimental diets for 10 weeks'

Ingredients Diets
nGMsoya GMsoya nGMcorn  GMcorn nGM-soya GM-soya nGM-corn GM-corn
Crude protein 37.5 37.0 111 74 Initial mean weight (g)  2.0+0.1 2.0+0.1 2.0+0.1 1.9+0.1
Crude lipid 19.7 205 54 3.6 Survival (%) 99+1.0 98+2.0 96+2.8 98+0.1
Ash 5.2 49 1.7 1.1 Weight gain (%)° 342101 422+3.7 65185 62.245.1
Carbohydrate' 37.6 37.6 81.8 87.9 Shell length (cm) 3.0£0.1 3.0£0.1 3.110.1 3.110.1
'Calculated = 100 — (crude protein + crude lipid + ash). Shell width (cm) 2.0+0.1 2.0+0.1 2.1+0.1 2.1+0.1
Table 2. Ingredients composition of the experimental diets gggyb\f/gémelghv 063:01 059:01  06:0.1 0701

Diets

nGM-soya GM-soya nGM-corn GM-corn
Ingredients (% of air-dried)
Casein 20.0 20.0 20.0 30.0
nGM soya 30.0
GM soya 30.0
nGM corn 30.0
GM corn 30.0
Dextrin 30.0 30.0 16.4 16.4
Squid liver il 1.0 1.0 4.6 4.6
Vitamin premix’ 1.5 1.5 1.5 1.5
Mineral premix® 2.0 2.0 2.0 2.0
Na-alginate 15.0 15.0 15.0 15.0
Choline salt (50%) 05 05 05 05
Proximate analysis (% of dry matter basis)
Crude protein 30.6 32.1 32.4 31.0
Crude lipid 6.1 6.2 6.1 6.1
Ash 45 4.6 4.6 4.7

' Vitamin mix contained the following amount which were
diluted in cellulose (g/kg mix): L-ascorbic acid, 200; DL- «
-tocopheryl acetate, 20; thiamin hydrochloride, 5; riboflavin,
8; pyridoxine hydrochloride, 2; nicin, 40; Ca-D-pantothenate,
12; myo-inositol, 200; D-biotin, 0.4; folic acid (98%), 1.5;
p-aminobenjoic acid, 20; menadione, 4; retinyl acetate, 1.5;
cholecalciferol, 0.003; cyanocobalamin, 0.003.

*Mineral mix contained the following ingredients (g/kg mix):
NaCl, 10, MgSO,.7H,0, 150; NaH,PO,.2H,0, 250; KH,PO,,
320; CaH, (PO,),.H,0, 200; Ferric citrate, 25; ZnSO,.7H,0,
4; Ca-lactate, 38.5; CuCl, 0.3; AlICl,.6H,0, 0.15; KIO;, 0.03;
Na,Se,0; 0.01; MnSO,.H,0, 2; CoCl,.6H,0, 0.1.
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''Values presented are mean + SE of replications.
? (Final weight-initial weight) X 100/initial weight.

Table 4. Chemical composition (%) of the soft body of juvenile
abalone H. discus hannai fed the experimental diets for 10
weeks'

Diets
nGM-soya GM-soya nGM-corn GM-corn
Moisture 76.8+05 76.6+0.2 759+0.7 77.5+0.7
Crude protein 17.9+04 17101 15706 15.2+0.3
Crude lipid 0.6+0.2  0.7+0.1 0.9+0.1 0.7£0.2
Ash 2.6+0.1 2.4+0.1 2.4+0.1 2.4+01

"'Values presented are mean + SE of two replications.
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