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Abstract

This study was conducted to investigate the effects of Spirulina level in the diet on growth and skin
color of red- and white-colored fancy carp Cyprinus carpio var. koi at different feeding periods. Five
experimental diets (designated as Con, S5, S9, S13 and S17) were prepared to contain 0, 5, 9, 13 and
17% Spirulina. Each experimental diet was fed to two replicate groups of fish (6.6 g/fish) to visual
satiation three times a day for 12 weeks. Weight gain and feed efficiency of fish were not affected by
dietary Spirulina level. The values of redness (a*), lightness (L*) and yellowness (b*) of the fish skin
were influenced by dietary Spirulina level at different feeding period. The L* value of skin in the fish fed
S9, S13 and S17 diets tended to decrease with feeding period. The skin a* value of the fish increased
significantly with feeding period and dietary Spirulina level. The skin a* value of the fish fed the diets
containing 5-17% Spirulina was higher than that of fish fed control diet at 6 and 12 weeks of feeding.
The skin a* value and total carotenoids of the fish fed the S17 diet was the highest among groups. Based
on the results of this study, it can be concluded that dietary inclusion of Spirulina powder could increase
the skin redness of red- and white-colored fancy carp.
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Conm | S5 | s9 | si3 | s17
Ingredients (g)
Commercial formulated powder (g)' 100 95 91 87 83
Spirulina powder (g)* 5 9 13 17
Chemical analysis (dry matter basis)
Crude protein (%) 49.9 44.5 46.1 46.3 46.9
Crude lipid (%) 3.8 3.5 3.0 3.1 3.1
Ash (%) 12.0 9.5 9.4 9.3 9.4
Total carotenoids (mg/100 g) 0.6 14.7 28.9 39.1 49.4

! Contained fish meal, soybean meal, wheat flour, starch, yeast, vitamins, and minerals.
% Obtained from Hainan Xiongxin Bioengineering Co., LTD, China.
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<Table 2> Growth performance and feed efficiency of red- and white- colored fancy carp fed diets
containing different Spirulina levels for 12 weeks'

Diets Survival (%) Final mean weight (g) Weight gain (%)2 Feed efficiency (%)3
Con 100.0+£0.00™ 33.4+£1.70™ 403+33.2™ 34.8+2.35"
S5 93.4+6.65 35.8+1.75 423+35.8 42.1+£3.35
S9 93.4+6.65 33.4+2.30 399+24.3 38.3+1.85
S13 96.7+3.35 37.1+£0.45 446+21.9 42.7£1.90
S17 96.7+3.35 36.3+0.75 430+33.3 40.5+£2.85

' Values are mean + SE of replicate groups.

% (Final body weight - initial body weight) x 100/initial body weight.

® Fish wet weight gain x 100/feed intake (dry matter).
"™ Not significant (P>0.05).
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[Fig. 1] Skin lightness (L*) of red- and white-colored fancy carp Cyprinus carpio var. Koi
fed the diets containing different Spirulina levels for 12 weeks. Bars (mean + SE
of replications) having different capital letters (A-C) are significantly different
(P<0.05) according to feeding periods at same diet. Bars bearing different small
letters (a-c) are significantly different (P<0.05) among diets at same feeding period.
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[Fig. 2] Skin redness (a*) of red- and white-colored fancy carp Cyprinus carpio var. koi fed
the diets containing various Spirulina concentration for 12 weeks. Bars (mean + SE
of replications) having different capital letters (A-C) are significantly different
(P<0.05) according to feeding periods at same diet. Bars bearing different small
letters (a-c) are significantly different (P<0.05) among diets at same feeding period.
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[Fig. 3] Skin yellowness (b*) of red- and white-

colored fancy carp Cyprinus carpio var. koi

fed the diets containing various Spirulina concentration for 12 weeks. Bars (mean
+ SE of replications) having different capital letters (A-B) are significantly different

(P<0.05) according to feeding periods

at same diet. Bars bearing different small

letters (a-c) are significantly different (P<0.05) among diets at same feeding period.
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