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Changes of Body Composition of Ayu, Plecoglossus altivelis, Fed
Test Diets Supplemented with Marine Green Algae “Hitoegusa” ,

Monostroma nitidum

Hideomi AMANO and Hiroyuki Nobpa

Faculty of Fisheries, Mie University

Feeding trials of marine algae to fish were carried out to investigate the effect on
fish growth and body composition. Ayu (Plecoglossus altivelis) of 6 g in body weight
were reared for one month on four different diets. Control group {(group 1) was fed the
basal diet, experimental groups 2, 3 and 4 were respectively fed 2.5, 5 and 109% of
the powder of cultured “Hitoegusa” (Monosiroma nitidum) added to the basal diet.

(1) Experimental groups 2—4 showed higher feeding activity than the control. The
growth rate of fish was the highest in experimental group 2, but groups 3 and 4 were
lower than that of the control. Though improvement of body color was not effected, all
the test diets containing algae gave a fresh odor to the fish simultaneously with the
disappearance of a fishy odor.

(2) As for the chemical composition of the muscle, experimental groups 2 and 3
were almost the same as that of the control. However, in group 4, crude protein and
ash were decreased. Carotenoid contents of experimental group 2 were close to those
of the control. In group 4, however, the contents were decreased in skin, fin, and
especially in subcutaneous tissue.

(3) Total free amino acid contents in the extract of muscle were the highest in
group 3, and lowest in group 4. Of the free amino acids, concentrations of taurine were
decreased in the experimental groups fed algae, while those of anserine were increased
in groups 2 and 3, and decreased remarkably in group 4.

(4) The composition of fatty acids differed with the increase of algal levels in the
test diet : The increase of Ci18:3, and the decrease of C18:1 and C1g:2 in the muscle
were remarkable.
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Table 1. Percentage composition of the experimental diets

Lot No.
Ingredient

1 2 3 4
White fish meal 60 60 60 60
Meonsiroma nilidum powder 0 2.5 5 10
Dextrin 10 10 10 10
Vitamin mixture* ! 1.3 1.3 1.3 1.3
Mineral mixture*? 2 2 2 2
Feed oil*? 3 6 6 6
Carboxymethyleellulose 3 3 3 3
Cellulose powder 17.7 15.2 12.7 7.7
Crude protein 39 41 42 42
Carbohydrate 37 34 33 32
Crude lipid 8 8 8 8
Crude ash 12 13 14 13

% 1 “Premix” manufactured by Kokin Kagaku Co. Ltd.
% 2 McCollum's salt mixture No. 185
* 3 A product of Riken Vitamin Qil Co. Lid.
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Table 2, Results of the one month feeding experiment with Ayu*!

Lot No.
1 2 3 4
Body lenght (cm) 9.7 10.0 9.7 9.7
Body weight (g) 13.9 14.4 13.1 12.8
Condition factor*?2 15.2 14.4 14.4 14,0
Coloration of body good good good good
Flavor fishy fresh fresh fresh

% 1 Initial body length (em), body weight (g), and condition factor was 7.9, 6.0,
and 12,2, respectively.
Body weight

(Body length)®

X 1000
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Table 3. Proximate composition of the muscle of experimental Ayu

(%)
Diet No.
1 2 3 4
Moisture 77.9 77.8 78.9 77.8
Crude protein 15.4 15.7 15.2 15.0
Crude lipid 3.4 3.4 2.5 3.7
Crude ash 4.2 4,1 4.3 3.9

Uy (1985) id7wL 2, ZobP2%X, $EVIELRTALADEMNTT 2N OKGVET
BimL, BWHEERIRTTAIE4#MELTWED, ALY FORMTIHBEOEER/TED
(SEBF - L0 1985), HHC & BMAT) hthbiLb, '

AaF/4F BRRT2OERMOW AR DIZ BRI TR LBRCE b,
TansaT /4 FERETHECRL TERAMEK (1K) »RbEd, b a7 ogms
% 2.5~10%2 RS20 THA L, 10%EME (4X) Tl310.2mg/100g T 1 XiZ -~
THI20% A L Tz (Fig 1), AN Tl T 2 &, EHe4~54%TiRbL £, RnT

‘ Subcutaneous Carotenoids
Lot No. Skin tissue Fin contents (mg/100q)
1 L 53.5% 13.2%  33.3% | 14.4
2 [ 48.9 l12.8] 38.3 ] 14.1
7
3 [ 47.3 [14.5 | 38.2 | 13.1
4 | 441 Jag 471 | 10.2

Fig. 1. Changes of total carotencid levels of experimental Ayu.
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Table 4. Fatty acid composition of total lipid from the muscle of experimental Ayu

(%)
Lot No.
Fatty acid
1 2 3 4
4.0 3.8 3.6 3.8 3.2
16. 0 19.3 18.6 17.7 16.2
16: 1 10.2 9.7 9.3 8.1
16 2 1.5 1.6 1.5 1.4
17,0 2.0 2.0 1.9 2.4
18: 0 3.1 3.0 3.2 3.2
1811 19.5 17.4 16.6 15.4
18: 2 6.6 6.1 5.8 5.6
18: 3 2.8 3.2 3.5 3.6
180 4 1.6 1.7 1.7 2.9
200 1 5.7 4.7 4.8 4.8
20: 3 1.2 1.1 1.1 1.7
200 4 2.0 2.2 2.1 1.8
2015 5.3 5.5 5.4 5.0
221 2.7 2.8 2.8 3.1
22.5 1.5 1.7 1.7 1.5
22. 6 6.0 6.9 6.0 5.7

I hRTz, FHD, PR - B0 (1983) 0k o THAIT 212 £ &N B Cis: 1, Cl8: 2
DL, RET2CEHEWEENBC18:3, C20:5 % &N HC18: 3 #BINT 5 dAEHS
iz, —HICH AP O EEKEHORDEBERIC BRI NCTwEEbN S, —7, R
DRI ) 5 1R E 4 B2 LT 5 & (Table 5), Mo Ci1g: 1, C18:2 % 52 C
1803 AL, AKX (1K) LolicHEoBERERHHv, FRICLL T, Hin

1 o BRI CIM 7T 2 W ORI EEMLE AR IR T 20 2 UL i 2 B2 2 & i3
E MY oBROTEREEZ LN,

BEET7 I /BBLUVESFTRIFF HRBEICIGBEL TSIV >, ALF=, 7o),
TNy, TI=ry, CAFVL, Ny, Tl B8&ENS (Table 6), b =7
FHRNT B E, Z70 3y, BRFUL, YU LHRRMA LY, Tre) it b 2.5
%(21X), 5% (3KX) imME»EFEHEZ, 10%KENK (4X) TERTFLTwa, LT3/
BEUSOT 2 7B TR EER AP R L hdh - 72, 8l 5 (1977), ¥ - 411 (1980)
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Table 5. Fatty acid composition of experimental diet

(%)
Lot No.
Fatty acid 1 3

14: 0 4.1 4.6

16: 0 13.5 14.9

16 1 7.0 7.0

16: 2 0.8 0.9

17: 0 0.3 0.7

18:1 23.6 24.0

18: 2 8.5 8.5

181 3 1.9 2.2

18: 4 2.7 3.0

200 1 10.1 9.9

203 0.6 0.5

20 4 0.7 0.5

20:5 6.9 5.0

221 6.6 5.7

225 0.3 0.5

22. 6 4.4 3.5
Table. 6. Changes of the levels of amino acids and peptides in the extracts

from the muscle of experimental Ayu (mg/100g)
Lot No.
Amino acids
1 2 3 4

Phosphoserine 1 1 1 1
Taurine 134 125 131 121
Phosphoethanolamine 1 1 1 ]
Aspartic acid 1 1 1 1
Hydroxyproline 8 6 7 7
Threonine 21 22 24 21
Serine 9 11 10 8
Asparagine tr, tr. 0 0
Glutamic acid 7 7 9 10
Proline 24 17 26 27
Glycine 28 32 30 25
Alanine 23 24 24 22
a-Amino -n-butyric acid tr. tr. tr. tr.
Valine 4 4 5 4
Cystine 1 1 1 1
Methionine 2 2 3 2
Isoleucine 2 2 3 3
Leucine 3 4 6 6
Tyrosine 1 2 3 3
Phenylalanine 2 3 3 3
fA-Alanine 1 2 1 1
Ethanolamine 3 3 4 4
y-Amino-n-butyric acid tr. tr, tr. tr.
Ornithine 1 2 1 1
Histidine 44 42 39 37
Lysine 39 40 29 32
Arginine 7 8 7 8
Anserine 82 83 96 73
Carnosine : 2 4 4
Ammonia (13 (14) (14) (13)
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