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Effect of change of regular fish meal diets from non-fish meal diet growth on yellowtail Seriola

quinqueradiata

Jirou MIYAHARA, Noriko ISHIDA!, Ken TOUHATA?, Tomohiko KOSHIISHI® AND Shuichi
SATOH*

A twenty weeks feeding experiment was conducted to evaluate the nutritional value of plant and animal
proteins as alternative protein sources for fish meal to one year old yellowtail. An anchovy meal based diet was
formulated as a control, and non-fish meal diet was prepared by replacing the fish meal completely with plant
proteins such as soy protein concentrate, defatted soybean meal and corn gluten meal, and chicken meal together
with supplementation of taurine, digestive enzyme mixture and feeding stimulants. The experiments were set
up anchovy meal 50% diet, non-fish meal diet and changed from non-fish meal diet to anchovy meal 50%
diet in November and December. The average body weight and condition factor at the end of experiments were
significantly lower in non-fish meal diet, the longer the feeding period of non-fish meal diet, the more growth
tends to be inferior, but by changing non-fish meal diet to anchovy meal 50% diet, the growth has improved.
Increased unit price of non-fish meal diets were about 10% higher than anchovy meal 50% diet. The blood
condition and haematochemical characteristics of hematocrit value, hemoglobin and total cholesterol of non-
fish meal diet were significantly lower than anchovy meal 50% diet. We considered that non-fish meal diet
wasn’t enough to have a negative impact on the health of yellowtail, because there was no mortality after the
12th week. Fish body analysis factors on equipment analysis were significant different, but taste evalution
wasn’t significant different. We considered that the fish body analysis wasn’t enough to have a influence
sensorially. Because of these things, we considered that this non-fish meal diet was need to be improved due to

the high cost, however the growth of non-fish meal diet was improved by change of anchovy meal 50% diet.
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Table 1. Formulation of the experimental diets (%)

Diet group

Ingredient FM50 FM50 FMO
(Summer)  (Winter)

Anchovy meal 50.0 50.0 0.0
Soy protein concentrate 0.0 0.0 24.0
Defatted soybean meal 3.0 3.0 5.5
Corn gluten meal 3.0 3.0 21.0
Chicken meal 0.0 0.0 5.0
Feather meal 0.0 0.0 5.0
Wheat flour 10.0 10.0 3.0
Defatted rice bran 6.0 1.0 0.0
Tapioka starch 7.0 7.0 7.0
Fish oil 18.0 23.0 19.5
Vitamin mixture 2.0 2.0 2.0
Mineral mixture 1.0 1.0 2.0
Amiplus Zn 0.0 0.0 +
Calcium phosphate 0.0 0.0 3.0
Amino acid mixture ™ 0.0 0.0 2.0
Taurine 0.0 0.0 1.0
Skipjack peptide 0.0 0.0 0.5
Enzyme mixture 0.0 0.0 0.2

sk Lysine 1, methionine 0.5, threonine 0.5 and tryptophan 0.2
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Table 2. Date of change of the experimental diets
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Experimental groups

Diet group

FM50 FMO0 FM0—50 (N) FMO0—50 (D)
FM50 (Summer) Sep.25-Nov. 1
FMO0 Sep.25-Feb.13  Sep.25-Oct.31  Sep.25-Nov.30
FM50 (Winter) Nov.2-Feb.13 Nov.1-Feb.13  Dec.1-Feb.13
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Table 3. Crude protein, crude lipid and phosphorus of

the experimental diets

Diet group
Analysis FM50 FM50 FMO
(Summer)  (Winter)
Crude protein (%) 39.4 38.7 41.4
Crude lipid (%) 2.1 27.0 2.8
Phosphorus (mg/ g 13.2 13.2 12.8
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Fig. 1. Changes in water temperature of 2 m depth,
average body weight and condition factor of yellowtail
fed the experimental diets. Closed circle, open circle,
open square and open triangle indicate Experimental
groups FM50, FM0, FM0—50 (N) and FM0—50 (D),

respectively.
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Table 4. Growth performance and feed utilization of yellowtail fed the experimental diets for twenty weeks

Experimental groups

Factor
FM350 FMO FM0—50 (N) FM0—50 (D)

Initial 2,674.91256.4 2678812787  2,665.8+t2945  2.697.6F266.5
Body weight (g) ¥ b

Final 4,502.07587.6"  3,762.6521.9°  4,480.8%512.0" 4,274.6461.8"

Initial 153%1.0 153%+0.8 153+0.7 153%0.9
Condition factor * . b

Final 21.0+1.5° 18.6+1.2 21.0+1.1° 20.5+1.5°
Daily weight gain (%/ day) 0.36 0.24 0.36 0.32
Daily feeding ratio (%/ day) 0.82 0.79 0.88 0.87
Feed conversion ratio 2.31 3.74 2.42 2.68
Survival rate (%) 100 92.3 100 100
Increased unit price 100 111.4 111.2 117.2

* Data are shown as mean = standard deviation (n =31-39) . Values having different superscript letters are
significantly different (p <0.05) .

Table 5. Changes of blood condition and haematochemical characteristics in yellowtail fed the experimental diets

for twenty weeks
Final
Factor Initial
FM50 FMO FM0—50 (N) FM0—50 (D)
Hematocrit value (%) 55.7+2.5 604+36° 499+24" 553+7.1 55339
Hemoglobin (g/dI) 164+1.7 183408 % 16.1+0.7° 17.7+1.7 17.9%0.6
Total cholesterol (mg/dl)  306.7+86.2 42584229%  3092+428°  4154%46.1° 4348+214°
Triglyceride (mg/dl) 96.3%11.5 3302%+117.5  251.2%109.0  263.2%140.2 293.4+116.7
Total protein (g/dl) 4.0%0.8 52%+0.7 42+04° 52%+0.8 54+0.7 b
GOT(U/1) 123.7+52.8 75.0£20.8 68.5130.4 343+142 40.8+16.3
GPT(U/1) 18.7%+5.5 12.6+2.9 15.4+57 13.0+9.2 13.6+6.3
Glucose (g/dl) 256.7%+23.6 129.4+13.4 122.2+13.8 122.6+15.6 128.0£13.2
Total bilirubin (g/dl) 0.120.1 0.1£0.1 0.120.0 0.120.0 0202

* Data are shown as mean = standard deviation (Initial : » =3, Final : n =5) .Values having different superscript letters are significantly

different (p <0.05) .

* Final total cholesterol : 450 mg/ dl or more shall be 450 mg/dl {FM50 and FM0—50 (N)

* Final triglyceride : 500 mg / dl or more shall be 500 mg/ ¢/ {FM50 and FM0—50 (N)

* Calculation excluding abnormal values : Final GOT {FMO : n =2, FM0—50 (N) and FM0—50 (D)
{FM50, FM0—50 (N) and FM0—50 (D)

:n=3}

cn=1}

:n=2, FM0—50 (D)

n=4} ,

1 n=3}

Final total bilirubin
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Table 6. Color tone of dorsal common muscle and dark muscle on December 18

Lk ax bx*
FM50 50.01%£3.29 -2.48+0.49 6.45+1.19
Dorsal common muscle
FMO 46.4112.54 -2.52+0.50 5.2440.58
dark muscle FM50 48.26*2.41 17.97+1.48 19.1120.47
u
FMO 44.97+1.92 18.61*2.42 17.56=2.03

k Data are shown as mean =+ standard deviation (n =4) .

Table 7. Proximate composition of dorsal and ventral common muscle on December 18 (%)

Moisture Crude protein Crude lipid Crude ash
FM50 63.9+2.2 23.0+0.6"° 11.2£2.0 1.2+0.0
Dorsal common muscle b
FMO 66.0+2.5 24.84+0.8 7.91+3.0 1.3%0.1
Ventral common muscle FM50 59.5+1.7 21.0£0.8 18.3£2.9 1.1£0.0
u
FMO 61.0+£2.5 22.1£0.9 15.6£3.3 1.24+0.0

% Data are shown as mean =+ standard deviation (n =4) .Values having different superscript letters are

significantly different (p <0.05) .
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Table 8. Fatty acid composition of dorsal common

muscle on December 18 (%)

Fatty acid FM50 FMO
14:0 4.0+0.08°  3.6+0.04°
15:0 0.5+0.00 0.4-0.00
16:0 16.940.19 *  16.4+0.14 °
16:1 5.440.05°  4.9+0.06 "
16:2 0.4-+0.00 0.3+0.00
16:3 0.3+0.04 0.30.00
16:4 0.4-+0.00 0.30.00
17:0 0.4=0.00 0.4-0.00
17:1 0.4-0.00 0.4+0.05
18:0 3.7+0.12 3.5+0.09
18:1 23.3+0.37 *  26.6+0.40 °
18:2n-6 6.3+0.10 *  8.6+0.05°"
18:3n-3 1.4+0.04 *  1.7£0.04 °
18:4n-3 1.4%0.00 1.3+0.00
20:0 02+0.04 *  0.3+0.00 "
20:1 4.0+0.08 *  3.9+0.08 "
20:2n-6 0.3+0.00 0.3+0.00
20:3n-6 0.1+0.04 0.1-£0.00
20:3n-3 0.10.00 0.1£0.00
20:4n-6 0.9-0.00 *  0.8+0.04 "
20:4n-3 0.70.00 0.70.04
20:5n-3 6.6+0.10 *  5.8+0.09 "
21:5n-3 0.4=+0.00 0.3+0.00
22:0 0.1+0.05 0.1--0.00
22:1 27+0.13 % 2.5%+0.00 "
22:4n-6 0.2-0.00 0.2--0.00
22:5n-6 0.4+0.05 0.4-0.00
22:5n-3 2.6+0.04 %  23+0.04°
22:6n-3 12.5+0.15 %  10.9+0.29 °
24:0 0.00.00 0.0-0.00
24:1 0.4=0.04 0.4=0.00

*k Data are shown as mean = standard deviation
(n =4) .Values having different superscript
letters are significantly different (p <0.05).
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Table 9. Free amino acid content , nucleic acid related
substance and lactic acid content in hot water extract of

dorsal common muscle on December 18 (mg/ 100 /)

Free amino acid FMS50 FMO
Taurine 2.21° 4.14°
Hydroxyproline 0.05 0.07
Threonine 0.73 1.39
Serine 0.59 0.57
Glutamic acid 1.79 2.98
Sarcosine 0.76 0.65
Proline 0.14*° 1.67°
Glycine 0.80 1.58
Alanine 3.42° 7.94°
2-Aminobutyric acid 0.07 * 0.13°
Valine 0.54 0.70
Methionine 0.35*° 0.49°
Isoleucine 0.35 0.47
Leucine 0.60 * 0.84°
Tyrosine 0.39 0.35
Phenylalanine 0.26 0.32
b-Alanine 0.02 0.03
b-Aminoisobutyric acid 0.00 0.00
b-Aminobutyric acid 0.01 0.02
Histidine 198.46 198.69
Carnocine 0.02*° 0.20°
Anserine 6.25° 8.33°
Hydroxylysine 0.01 0.04
Ornithine 1.32 1.73
Lysine 4.84° 7.90 ®
Arginine 0.44 0.43
Total 224.41 241.65
Adenosine triphosphate 0.25° 0.33°
Adenosine diphosphate 1.79 1.72
Adenosine monophosphate 0.40 0.37
Inosine monophosphate 25.42 27.66
Hypoxanthine riboside 0.60 0.49
Hypoxanthine 1.84 2.25
Total 30.29 32.82
Lactate 141 144

*k n =4.Values having different superscript letters are
significantly different (p <0.05).
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Fig. 2. Taste analysis results of dorsal common muscle

on December 18
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Fig. 3. The strength of the odor of dorsal common

muscle on December 18
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Fig. 4. Quality of odor of dorsal common muscle on

December 18 (similarity)

Hydrogen sulfide
15

Hydrocarbons 10 Sulfurs
5
0
Aromatics -5 Ammonia
Esters Amines
Aldehydes Organic acids

——FM50 —FMO0

Fig. 5. Quality of odor of dorsal common muscle on

December 18 (contributed odor index)

Table 10. Taste evaluation of dorsal common muscle

and dark muscle on December 18

Dorsal common muscle Dark muscle

FM50 FMO FM50 FMO
Man 7 15 9 13
Woman 14 14 14 14
Total 21 29 23 27

kn =25
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