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A feeding trial was conducted to investigate optimum dietary protein and lipid levels in diets
for parrot fish (Oplegnathus fasciatus). Three groups of 25 fish averaging 7.0 g were fed each
of the experimental diets containing 30, 40, 50 or 60% crude protein (CP) with 8 or 16%
crude lipid level (4X2 factorial design) for 8 weeks. Weight gain and feed efficiency increased
significantly (P<0.05) with dietary protein level up to 50% CP when diets contained 16%
lipid level, and increased with dietary protein level up to 60% CP when diets contained 8%
lipid level (P<0.05). The broken-line model showed that an optimum dietary protein level was
46% when the diet contained 16% dietary lipid. Fish fed diets containing 16% lipid level sho-
wed significantly (P<0.05) higher weight gain, feed efficiency and protein efficiency ratio than
did fish fed diets containing 8% lipid level when diets contained 40 or 50% dietary protein
(P<0.05).
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Table 1. Composition (%) of the experimental diets used to determine the dietary optimum levels of protein

and lipid for parrot fish

Protein level( %) 30 40 50 60

Lipid level(%) 8 16 8 16 8 16 8 16
Casein 1.0 1.0 3.0 3.0 5.0 5.0 8.0 8.0
White fish meal 40.0 400 51.0 51.0 62.0 620 710 70.0
B-potato starch 25.0 29.0 16.0 20.0 60 110 0 2.0
Squid liver oil 4.5 4.5 3.6 3.6 2.7 2.7 2.0 2.0
Soybean oil 0 8.0 0 8.0 0 8.0 0 8.0
Vitamin mixture' 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Mineral mixture® 6.0 6.0 5.0 5.0 4.0 4.0 3.5 3.5
Guar gum 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.5
Alpha cellulose 16.5 4.5 144 24 133 0.3 8.5 0

Nutrient content(% of dry matter basis)

Protein 30.2 304 399 395 488 49.0 584 574
Lipid 7.2 159 7.3 16.1 7.3 159 7.5 159
Ash 12.7 124 145 135 155 156 174 16.7
Fiber 15.0 4.7 13.1 3.2 120 2.1 8.1 2.2
Nitrogen-free extract’ 349 36.6 252 277 164 174 8.6 7.8

Available energy(kcal/100g)*

325.1 411.1 326.1 413.7 326.5 408.7 335.5 403.9

Halver (1957).
H-440 premix NO.5 (mineral) (NAS, 1973).

W N -

1976).

Calculated by nitrogen-free extract = 100 — (protein + lipid + ash + fiber).
Based on 4 kcal/g protein, 9 kcal/g lipid and 4 kcal/g nitrogen-free extract (Garling and Wilson,
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Table 2. Performance of parrot fish fed the experimental diets containing the different levels of protein

and lipid for 8 weeks'

Protein level(%) 30 40 50 60 Pooled

Lipid level(%) 8 16 8 16 8 16 8 16 SEM?
Initial mean weight(g) 6.9 7.0 7.0 7.0 6.9 7.0 7.0 6.9 0.01
Final mean weight(g) 28.5° 27.7° 29.6° 33.2° 33.1° 36.9* 37.3¢ 38.8° 0.82
Weight gain(% )3 292.2°  297.0°  290.3° 3742  371.1°  427.1° 4297  431.2° 12.92
Feed efficiency(%)* 57.6° 64.1¢ 62.5¢ 79.2° 74.7¢ 87.1* 78.3>  88.9° 2.24
Daily feed intake® 3.90* 3.45¢ 3.65° 3.05°¢ 3.24¢ 292 3.25¢ 287" 0.07
Daily protein intake® 1.18¢ 105 1.46° 1.20°0 158> 143 1.90* 165  0.05
Daily lipid intake® 0.28¢ 0.55* 0.27¢ 0.49° 0.24° 0.46° 0.24° 0.46° 0.03
PER® 1.91¢ 2.11* 1.57¢ 2.01° 1.53¢ 1.78¢ 1.347 1.55¢ 0.05
PRE’ 28.9%¢  32.2° 25.3%  32.0° 26.7%¢  29.0®  22.5° 25.6°¢  0.73
LRE® 72.1%®  58.5° 68.0°*  64.1°° 72,6 69.0°° 76.1° 66.5°° 1.75

! Values in the same row not sharing a common superscript are significantly different (P<0.05).

2 Pooled standard error of mean.

* (Final fish weight - initial fish weight) X100 / initial fish weight.

* (Fish weight gain / feed intake) X 100.
5 % of average fish weight.

¢ Protein efficiency ratio = fish weight gain / protein intake.
7 Protein retention efficiency = 100X protein deposited / protein intake.
8 Lipid retention efficiency = 100Xlipid deposited / lipid intake.
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Fig. 1. Broken line model of percent weight gain
to dietary protein level in parrot fish fed experime-
ntal diets containing 16% dietary lipid level for 8
weeks. Y=429.8—8.48(R—X), R=4598+0.14
(SE). R requirement.
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Table 3. Proximate composition (%) of whole body and dorsal muscle in parrot fish fed the experimental

diets for 8 weeks'

Protein level(%) 30 40 50 60 Pooled

Lipid level(%) 8 16 8 16 8 16 8 16 SEM?
Whole body
Moisture 69.5" 67.8° 69.4¢ 67.7° 70.5° 65.7¢ 69.5° 66.8" 0.35
Protein 16.1%  15.8° 17.3®  16.2°%¢ 17.5° 16.6*¢  17.0°* 16.8°  0.14
Lipid 8.1° 12.0 74 11.2%° 6.6° 1112 6.8  10.6° 0.44
Ash 4.9* 4.1° 4.4% 4.1° 4.4% 4.5® 4.0° 4,2° 0.09
Conditidn factor® 2.38° 256 2.67°  2.71%®  2.49% 268" 2.64> 2777 0.03
Dorsal muscle
Moisture 75.8% 74.9¢ 75.5%¢ 749>  75.7° 74.9%  75.7%  73.9¢ 0.14
Protein 19.6° 19.2° 204%  20.2% 2107 20.32 19.8%® 19.4° 0.17
Lipid 1.9° 4.0 2.0° 3.20 1.6 3.1° 1.9¢ 4.0° 0.20
Ash 1.4° 1.4° 1.3 1.4° 1.4* 1.4° 1.4° 1.4° 0.14

! Values in the same row not sharing a common superscript are significantly different (P<0.05).

2 Pooled standard error of mean.
* (Body weight / total length®) X 100.
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Fig. 2. Broken line model of percent weight
gain to dietary protein intake (g protein/100 g
fish) in parrot fish fed experimental diets co-
ntaining 16% dietary lipid level for 8 weeks.
Y=429.2-514(R—X), R=1.31+0.003(SE). R
: requirement.
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Table 4. Proximate composition (%) of liver and viscera in parrot fish fed the experimental diets for 8 weeks'

Protein level(%) 30 40 50 60 Pooled
Lipid level(%) 8 16 8 16 8 16 8 16 SEM?
Liver
Moisture 61.7% 57.9° 61.8% 57.6° 60.5% 53.8° 59,7 53,9 0.65
Protein 11.6° 10.7¢ 12.1° 10.6¢ 11.8% 10.6¢ 12.1° 10.4¢ 0.14
Lipid 18.2¢ 24.7° 18.5¢ 25.1° 20.2¢4 28.2° 21.4¢ 28.0° 0.81
Ash 1.1° 1.0° 1.0* 0.9* 1.1* 1.0? 1.1? 1.0° 0.02
HSP 2.80° 2.82¢ 2.88% 3.15% 288" 3.16* 3.02%¢ 3.40° 0.05
Visera
Moisture 65.0* 56.9° 65.8° 56.4¢ 62.5"  56.4° 61.3° 57.0¢ 0.83
Protein 12.0%° 10.4° 12.1*® 10.9¢ 12.9* 10.6° 11.8° 10.7¢ 0.19
Lipid 19.8% 32.2° 18.8° 26.0° 22,54 32,28 23.9% 31.8% 1.11
Ash 1.0° 1.0° 1.0® 1.0* 1.0° 0.9* 1.0° 0.8* 0.02
VSH 8.03*  9.64° 7.61¢ 8.37° 7.08° 8.20*  6.70f 7.97¢¢ 017

! Values in the same row not sharing a common superscript are significantly different each other
(P<0.05).

2 Pooled standard error of mean.

* Hepatosomatic index = (liver weight / body weight) X 100.

* Viscerasomatic index = (viscera weight / body weight) X100,

A s itk Lee et al., 1993a).
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