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Abstract
Kiriratnikom, S.!, Zaau, R.! and Suwanpugdee, A.2
Effects of various levels of Spirulina on growth performance and pigmentation
in goldfish (Carassius aurarus)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1) : 133-139

The study was conducted to determine the optimum level of dried Spirulina in test diets for goldfish.
The goldfish fed the test diet supplemented with dried Spirulina at a concentration of 1, 3 and 5% compared
to the control diet without Spirulina. The color value (L, a and b) was measured by a colorsmeter after
6 weeks of feeding trial. The L value in the goldfish fed control diet was highest when compared to those fed
all Spirulina supplemented diets. The a values in the goldfish fed control, 1, 3 and 5% Spirulina were 11.70,
18.87, 20.30 and 23.68, and the b values in the goldfish fed control, 1, 3 and 5% Spirulina were 18.36, 28.86,
31.74 and 35.53 respectively. Growth performance was highest in the goldfish fed test diet containing 3%
dried Spirulina (p<0.05). The results showed the positive effect of 3-5% dried Spirulina for pigmentation in
goldfish; however, the test diet supplemented with 3% Spirulina resulted in the highest growth performance
in goldfish.
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Table 1. Ingredients of the test diets.
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% in diet
Control 1% Spirulina 3% Spirulina 5% Spirulina
Fish meal 33 32 30 28
Soybean meal 35 35 35 35
Rice bran 15 15 15 15
Wheat flour 8 8 8 8
Vitamin mixture* 0.5 0.5 0.5 0.5
Mineral mixture** 0.5 0.5 0.5 0.5
Fish oil 2 2 2 2
Rice flour 3 3 3 3
Freeze dried Spirulina 0 1 3 5

*Vitamin / kg diet: Thiamine (B,) 10 mg; Riboflavin (B,) 20 mg; Pyridoxine (B)) 10 mg;
Cobalamin (Bu) 2 mg; Retinal (A) 4 mg; Cholecalciferol (Ds) 0.4 mg; Phylloquinone
(K,) 80 mg; Folic acid 5 mg; Calcium pantothenate 40 mg; Inositol 400 mg; Niacin
150 mg; Tocopherol (E) 60 mg; Choline 6000 mg; Ascorbic acid (C) 500 mg

**Mineral / kg diet: NaCl 0.25 g; MgSO, 3.75 g; KH PO, 8 g; Ca(H,PO,) 5 g; FeSO,
0.72 g; (CH,CO0),Ca.5H,0 0.88 g; ZnSO,.7H,0 0.088 g; MnSO,.4H,0 0.040 g;
CuS0,.5H20 0.008 g; CoCl,.6H,0 0.00025 g; KIO,.6H,0 0.00075 g
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Table 2. Average body weight (g) of goldfish fed each test diet during 6 weeks of

feeding trial.

0 wk 2 wk 4 wk 6 wk
T1 (Control) 16.99+1.18" 18.04+1.23" 21.91+1.51™ 22.81+1.03
T2 (1% Spirulina)  16.27+0.01™ 17.76+0.32" 21.04+0.55™ 22.12+0.89°
T3 (3% Spirulina)  16.27+0.01™ 16.26+0.70" 21.14+0.48 24.10+0.45*
T4 (5% Spirulina)  16.27+0.01™ 18.00+0.50" 21.41+0.37™ 21.96+0.52°

Means within columns not sharing the same superscript are significantly different (P<0.05)

ns = not significant (P>0.05)
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Table 3. Weight gain (%), FCR and survivals of goldfish fed each

test diet for 6 weeks.

Weight gain (%) FCR % survivals
T1 (Control) 34.44+4.22° 5.47+0.74" 100
T2 (1% Spirulina) 35.96+5.49° 5.19+0.80™ 100
T3 (3% Spirulina) 48.16+2.79* 4.32+0.24" 100
T4 (5% Spirulina) 34.99+3.09° 5.89+0.58™ 100

Means within columns not sharing the same superscript are significantly

different (P<0.05)
ns = not significant (P>0.05)
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Figure 1. Body color of the goldfish fed each test diet for 6 weeks.
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Table 4. Color values (L, a, b) of the goldfish fed each test diet

for 6 weeks.

L value

a value b value

T1 (Control) 50.86x1.25°
T2 (1% Spirulina) ~ 48.23+1.80°
T3 (3% Spirulina)  48.53+1.93"
T4 (5% Spirulina) ~ 47.53+1.52°

11.70£2.66¢ 18.36+4.34°
18.87+2.44° 28.86+3.65°
20.30+4.77*  31.74+8.53:
23.68+2.00* 35.53+4.86*

Means within columns not sharing the same superscript are significantly

different (P<0.05)
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