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Effects of Meat Meal, Blood Meal or Soybean Meal as a Dietary
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A feeding trial was conducted to evaluate dietary protein sources replacing fish meal
for parrot fish, Oplegnathus fasciatus. A control diet with white fish meal as a protein source
was included. White fish meal in the isonitrogenous diet was replaced with each of 22%
meat meal,£7% blood meal, or 31% soybean meal. Triplicate groups of 25 fish initially
averaging g were fed four experimental diets for 7 weeks in a flow-through tank
system. Weight gain and feed efficiency in fish fed diet containing 17% blood meal (this
diet also contained 45% white fish meal) were not significantly different from those in fish
fed the control diet (P>0.05). Fish fed diet containing 22% meat meal had lower weight
gain and feed efficiency than those of fish fed the control diet (P<0.05). Weight gain of
fish fed diet containing 31% soybean meal was not different from that of fish fed the
control diet, but feed efficiency of fish fed the diet was lower than that of fish fed the
control diet.
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Table 1. Crude protein (% DM) and essential
amino acid composition (% of protein)
of the dietary protein sources’

WFM MM BM SBM

Crude protein 707 8L1 964 531
Arginine 7.7 8.3 4.3 7.8
Histidine 1.7 1.2 33 1.9
Isoleucine 3.7 22 0.3 3.7
Leucine 81 61 145 8.1
Lysine 49 3.2 6.1 41
Methionine 3.2 15 0.6 12
Cystine 11 1.0 0.6 1.4
Phenylalanine 44 37 8.8 55
Tyrosine 3.5 21 27 3.3
Threonine 49 3.3 51 4.4
Tryptophan 1.6 0.3 1.0 0.6
Valine 41 3.4 6.7 37
Total 480 363 538 457

'"WFM : White fish meal, MM : Meat meal, BM :
Blood meal, SBM : Soybean meal.
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Table 2. Composition (%) of the experimental diets used to evaluate protein sources replacing

fishmeal in parrot fish diets

. Diets’

Ingredient

WFM MM BM SBM
White fish meal 69.0 45.0 45.0 45.0
Meat meal 22,0
Blood meal 17.0
Soybean meal 31.0
a-potato starch 145 15.0 15.0 5.0
Squid liver oil 6.0 7.0 7.0 7.0
Soybean oil 45 5.0 5.0 4.5
Vitamin mixture’ 3.0 3.0 3.0 3.0
Mineral mixture’ 3.0 3.0 3.0 3.0
Alpha cellulose 0.0 0.0 5.0 15

Nutrient content on a dry matter basis (%)

Protein 47.1 47.5 475 47.5
Lipid 15.4 15.2 153 15.2
Ash 221 21.7 16.4 18.2
Fiber 0.0 0.0 5.1 3.0
Nitrogen-free extract’ 15.4 15.6 15.7 16.1
Available energy (kcal/ 100g)5 388.6 389.2 390.5 391.2

"WFM : white fish meal, MM : meat meal, BM : blood meal, SBM : soybean meal.

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

*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, 1976).
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Table 3. Effects of various protein sources on growth and feed efficiency in parrot fish for 7 weeks'

Diets” Pooled

WFM MM BM SBM SEM’

Initial mean weight(g) 263 26.3 26.3 26.3 0.02
Final mean weight(g) 49 40.1° 43.2° 43.9° 0.44
Weight gain(%)’ 69.3° 52.1° 64.4° 67.2° 1.63
Feed efficiency(%)* 69.8° 52.3° 67.3 55.1° 1.70
Daily feed intake’ 1.54™ 1.62° 1.48° 1.86° 0.03
Daily protein intake’ 0.72% 0.77° 0.70¢ 0.89° 0.02
Daily lipid intake’ 0.24™ 0.25° 0.23° 0.28° 0.01
Protein efficiency ratio® 1.48° 1.10° 1.42° 1.16" 0.04

Walues in the same row not sharing a common superscript are significantly different (P<0.05).
*WFM : white fish meal, MM : meat meal, BM : blood meal, SBM : soybean meal.

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

*(Fish weight gain / feed intake in DM basis) x 100.

*% of body weight.
*Fish weight gain / protein intake.
"Pooled standard error of the mean.
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Table 4. Proximate composition (%) of whole body and dorsal muscle in parrot fish fed the exper-
imental diets containing different protein sources for 7 weeks'

Diets? Pooled
WFM MM BM SBM SEM
Whole body
Moisture 66.7° 67.7° 67.1° 68.5° 0.21
Protein 15.8° 16.0° 16.5° 16.3° 0.10
Lipid 11.1° 10.2° 9.4 8.4° 0.27
Ash 4.4 45" 49 49° 011
Condition factor® 2.51° 242" 237%® 2.26° 0.03
Dorsal muscle
Moisture 75.5° 753" 75.5° 75.4° 0.10
Protein 19.1° 19.0° 19.4° 19.2° 0.07
Lipid 3.7 3.7 3.6° 35° 0.07
Ash 1.5° 1.4° 1.4° 1.3° 0.02

"Walues in the same row not sharing a common superscript are significantly different (P<0.05).
“WFM : white fish meal, MM : meat meal, BM : blood meal, SBM : soybean meal.
*(Body weight / total length’) x 100.

Table 5. Proximate composition (%) of the liver and viscera in parrot fish fed the experimental diets
containing different protein sources for 7 weeks'

Diets? Pooled
WFM MM BM SBM SEM
Liver
Moisture 60.7" 59.7% 58.1" 62.7° 0.46
Protein 83" 7.7° 8.6" 95" 0.19
Lipid 19.2° 18.4° 20.7° 18.4° 0.37
Ash 1.0° 1.0° 0.9° 1.1° 0.02
HsI 3.02*° 3.59° 3.51° 253" 0.11
Viscera
Moisture 483" 449° 47.3° 53.6° 0.92
Protein 8.0° 9.2° 927 8.0° 0.26
Lipid 42.4° 2.7 38.9% 34.6° 1.04
Ash 0.8° 0.9° 0.9° 0.9° 0.02
Vsl 8.23° 8.82° 8.99° 8.72° 0.10

Walues in the same row not sharing a common superscript are significantly different (P<0.05).
WEM : white fish meal, MM : meat meal, BM : blood meal, SBM : soybean meal.
*Hepatosomatic index : (liver weight / body weight)x 100.

“Viscerasomatic index : (viscera weight / body weight) % 100.
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