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Effects on Growth and Body Composition to Soy Protein Concentrate as
a Fishmeal Replacement in Coho Salmon Oncorhynchus kisutch
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This study was conducted to evaluate plant proteins as a replacement for a fishmeal diet in the rearing of coho salmon
Oncorhynchus kisutch. Twelve groups of 20 fish averaging 34.0+0.62 g were randomly distributed into 12 rectan-
gular tanks (250 L). Four experimental diets included a control diet containing 60% fishmeal (Control), and three
other diets that replaced 20% of fishmeal with soy protein concentrate (SPC), fermented soybean protein concentrate
(F-SPC), and enzyme-processed soy protein concentrate (E-SPC). At the end of the feeding trial, fish that were fed
Control, SPC and E-SPC diets showed significantly higher weight gain, specific growth rate, feed efficiency, and
protein efficiency ratio than those that were fed F-SPC diet. However, there were no significant differences among
the fish that were fed Control, SPC, and E-SPC diets. No significant differences were observed in crude protein, crude
lipid, and ash of whole body among the fish that were fed all the diets. Therefore, these results indicated that 20% of
fishmeal could be replaced by E-SPC or SPC without any adverse effects on the growth performance of coho salmon.
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Tablel. Formulation and proximate composition of the experimen-
tal diets for growing Coho salmon Oncorhynchus kisutch (% of
dry matter basis)

Ingredients (%) Cont SPC E-SPC F-SPC
Fish meal from Chile 60.0 50.0 50.0 50.0
SPC! 0.0 1.4 0.0 0.0
Enzyme SPC 0.0 0.0 11.0 0.0
Fermented SPC 0.0 0.0 0.0 10.5
Wheat gluten meal 10.7 10.8 10.8 10.7
Wheat flour 14.4 11.8 12.2 12.9
Fish oil 10.9 1.7 11.6 11.6
Vitamin mix? 2.0 2.0 2.0 2.0
Mineral mix3 2.0 2.0 2.0 2.0
Lys 0.0 0.1 0.1 0.1
Met 0.0 0.2 0.2 0.2
Total 100 100 100 100
Proximate analysis (% As-is)

Moisture 9.7 7.3 8.9 101
Crude protein 52.2 53.2 52.1 51.6
Crude lipid 14.6 14.8 14.5 14.4
Crude ash 10.3 9.8 10.0 9.8

ISPC, Soy Protein Concentrate. Contains (as mg/kg in diets):
Ascorbic acid, 300; dl-Calcium pantothenate, 150; Choline bi-
tate, 3000; Inositol, 150; Menadion, 6; Niacin, 150; Pyridoxine
HCI, 15; Rivoflavin, 30; Thiamine mononitrate, 15; dl-a-Tocoph-
erol acetate, 201; Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4;
Cobalamin, 0.06. *Contains (as mg/kg in diets): NaCl, 437.4;
MgSO,-7H,0, 1379.8; ZnSO,-7H,0, 226.4; Fe-Citrate, 299;
MnSO,, 0.016; FeSO,, 0.0378; CuSO,, 0.00033; Calciumiodate,
0.0006; MgO, 0.00135; NaSeO,, 0.00025.
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Weight gain (WG, %)=(final wt.-initial wt.) X 100/initial wt
Feed Efficiency (FE, %)=(wet weight gain/dry feed intake) X 100

Specific growth rate (SGR, %)
=(loge final wt.-loge initial wt.) X 100/days

Feed conversion ratio (FCR)=(dry feed intake/wet weight gain)
Protein efficiency Ratio (PER)=(wet weight gain/protein intake)
Survival rate (%)=(total fish - dead fish) x 100/total fish
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Table 2. Amino acid composition of the experimental diets

Amino acids Diets

(9/100 g diet) Cont SPC E-SPC F-SPC

Indispensable
Arginine 2,92 2.83 3.02 3.09
Threonine 2.1 2.16 2.15 2.15
Valine 2.64 272 2.76 2.82
Isoleucine 2.37 2.39 2.46 2.55
Leucine 3.89 3.93 4.02 4.11
Methionine 1.43 1.39 1.41 1.38
Lysine 3.58 3.61 3.66 3.73
Phenylalanine 2.34 2.33 242 248
Histidine 1.75 1.81 1.77 1.87

Dispensable
Serine 217 2.14 2.23 2.21
Glutamic acid 9.83 9.73 10.3 10.3
Proline 3.24 3.24 3.52 3.72
Glycine 2.62 2.69 2.69 2.88
Alanine 274 2.88 2.83 291
Tyrosine 1.51 1.47 1.58 1.72
Aspartic acid 4.59 4.52 4.71 4.72

Cont, control; SPC, soy protein concentrate; E-SPC, fermented
soy protein concentrate; F-SPC, enzyme-treated soy protein con-
centrate.

A AFHINX6.25), 23|22 A3 og 7h7h 74
ATt 2 AR Soxtec system 1046 (Tacator AB, Hoganis,
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mm X 200 mm)< A-8-5}%1 31 0.2 M sodium citrate buffer (pH
3.20, 4.25)2} 1.2 M sodium citrate buffer (pH 6.45) 2 0.4 M
sodium hydroxide solutiong 0] A2 AME-3}SIT) o] FA)
o] #4-2 0.42 mL/min, ninhydrin -8-24¢] 542 0.33 mL/
min, column &%= 48-95°C, ¥H3-e = 135°CE A5}
A5k

SAXE|

A2 v 2= HAE-E A2 R (completely randomized
design) HAISFA L, 44 E EA A= SAS (Version 9.1)
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22 20% AIstel = 7| EA 9| Hol7h Lhehbx) ghe R0 R
ket o3t A= Atlantic halibut (Berge et al., 1999),
Atlantic salmon (Refstie et al., 2001), common carp (Escaffre
et al., 1997), rainbow trout (Kaushik et al., 1995; Médale et
al., 1998; Mambrini et al., 1999) ¥ Senegalese sole (Aragéo
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Table 3. Growth performance of growing coho salmon Oncorhynchus kisutch fed experimental diets for 28 days'

ltems Cont SPC E-SPC F-SPC

IW (gffish)? 34.240.72° 33.5+£0.142 34.7+0.76° 34.6£1.15°
FW (g/fish)? 42.3+0.322 41.5+0.012 43.2£1.172 39.9+0.30°
Fl (gffish)* 9.48+0.04 9.06+0.03 9.33£0.04 9.38+0.02
WG (%) 23.8+£1.65° 24.110.55° 24.5+0.64° 15.244.67°
SGR (% day™)® 0.76£0.05° 0.77+0.022 0.78+0.022 0.50+0.14°
FE (%) 87.4£6.83° 89.3£0.012 91.9£0.182 56.7+17.5°
FCR® 1.15+£0.09° 1.12+0.00° 1.09+0.00° 1.850.57°
PER® 1.68+0.13° 1.68+0.00° 1.76x0.00° 1.10£0.34°
Survival rate (%) 95.0+0.00% 92.5+3.54° 97.5+3.54% 100+0.00°

Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly different (P<0.05).
2IW, Initial weight (g/fish). ’FW, Final weight (g/fish). *FI, Total dry feed intake (g/fish). Weight gain (WG, %)=(final wt.-initial wt.)x100/
initial wt. SSpecific growth rate (SGR, % day')=(log, final wt.-log_ initial wt.)x100/days. "Feed Efficiency (FE, %)=(wet weight gain/dry
feed intake)x 100. ®Feed conversion ratio (FCR)=(dry feed intake/wet weight gain). *Protein efficiency ratio (PER)=(wet weight gain/protein
intake). '°Survival rate (%)=(total fish - dead fish)x100/total fish. Cont, control; SPC, soy protein concentrate; E-SPC, fermented soy protein

concentrate; F-SPC, enzyme-treated soy protein concentrate.

Table 4. Proximate composition of whole body in coho salmon Oncorhynchus kisutch fed the experimental diets for 28 days (% wet weight)!

Cont E-SPC F-SPC
Moisture 77.0£0.70 75.8+0.86 76.31£0.95 77.3£0.19
Crude protein 17.0£0.88 17.0+0.28 17.410.51 16.6£0.12
Crude lipid 4.44+0.88 4.80+0.26 4.97+0.62 4.43+0.92
Crude ash 2.51£0.18 2.47+0.13 2.49+0.10 2.5810.02

'Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly different (P<0.05). Cont,

control; SPC, soy protein concentrate; E-SPC, fermented soy protein concentrate; F-SPC, enzyme-treated soy protein concentrate.
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