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Growth Performance of Oranda Goldfish (Carassius auratus) Fed Diets

Containing Cyanobacteria Hapalosiphon welwitschii TISTR 8237
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ABSTRACT

This research aimed to study growth rate, feed conversion ratio and color of Oranda goldfish
(Carassius auratus) fed with diets containing cyanobacteria, Hapalosiphon welwitschii TISTR 8237,
at five inclusion levels (0, 0.5, 1, 2.5 and 5% dry weight). The goldfish (11.54 £ 0.43 g initial body weight)
was fed with the experimental diets over ten weeks period. The results revealed that the highest average
final weight (20.34 + 0.42 g), protein efficiency ratio (1.39 £ 0.02) and specific growth rate (0.82 £ 0.02%
body weight/day) were observed in goldfish fed by the diet containing 0.5% cyanobacteria and the lowest
feed conversion ratio (2.27 = 0.04) was found. Comparing to the other treatments, there was a statistically
significant difference (p < 0.05). Stomasomatic and hepatosomatic indexes were highest at 0.5% in
this dietary treatment; however, there was no statistical difference of intestosomatic index among five
dietary groups (p > 0.05). For skin coloration, the lightness value was highest in goldfish fed by diet
containing maximal inclusion of cyanobacteria, while the redness and yellowness did not differ among
groups. No differences in carcass proximate composition were also observed. Based on the investigations,

therefore, the suitable inclusion of H. welwitschii TISTR 8237 in the diet for goldfish should be at 0.5%.
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Composition Inclusion (%)
Moisture 9.50£2.25
Crude protein 47.97+0.30
Crude lipid 3.37+ 045
Crude fiber 1.68+0.21
Ash 9.39+0.19
Nitrogen free extract 30.35+1.97
Gross energy (kcal/kg) 431.73£1.05
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Item 0% 0.5% 1% 2.5% 5%
Ingredient
Fish meal 33.00 33.00 33.00 33.00 33.00
Soybean meal 35.00 34.60 34.20 32.80 30.20
Rice bran 15.00 15.00 15.00 15.00 15.00
Wheat flour 8.00 7.75 7.50 7.25 7.00
Rice flour 3.00 2.95 2.80 2.75 2.70
Dried H. welwitschii 0.00 0.50 1.00 2.50 5.00
Vitamin mixture” 0.50 0.50 0.50 0.50 0.50
Mineral mixture” 0.50 0.50 0.50 0.50 0.50
Fish oil 2.00 2.00 2.00 2.00 2.00
Alpha starch 3.00 3.20 3.50 3.70 4.10
Composition
Moisture 4.56 4.35 5.06 5.46 5.44
Crude protein 31.63 31.86 32.57 31.76 31.53
Crude lipid 7.38 7.38 6.24 7.19 6.03
Crude fiber 25.18 25.15 24.99 24.58 23.193
Ash 19.87 19.67 19.03 19.01 17.70
Nitrogen free extract 11.38 11.60 12.12 11.99 16.11
Gross energy (kcal/kg) 374.93 376.23 368.95 372.86 372.10

* Vitamin/kg diet: vitamin A 4,000 IU, vitamin D 2,000 IU, vitamin E 50 IU, vitamin B, 0.2 mg, menadione sodium bisulfite

10 mg, thiamine 20 mg, riboflavin 20 mg, niacin 150 mg, calcium panthothenate 20 mg, folic acid 5 mg, pyridoxine 20 mg,

choline chloride 2,000 mg, biotin 2 mg and inositol 400 mg.

" Mineral/kg diet: calcium oxide 5,000 mg, alumina 11,430 mg, ferric oxide 1,000 mg, magnesium 700 mg, manganese oxide 50 mg,

silica 60,000 mg, potassium oxide 5,000 mg, phosphorus pent oxide 20 mg, nitrogen 30 mg, sodium oxide 2,000 mg, zinc 700 mg,
iron 50 mg, selenium 70 mg, copper 120 mg, iodine 200 mg, cobalt 20 mg, molybdenum 260 mg and vanadium 70 mg.
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Parameter 0% 0.5% 1% 2.5% 5% p-value
Survival rate (%) 75.00+4.81° 88.89+5.56™ 100£0.00° 94.44+556° 94.44+556° 0.036
FBW (g) 17.78 £0.20° 20.34+0.42* 18.00+0.06° 17.40+0.17° 17.3240.35° <0.001
CF (g/cm’) 1.884£0.03° 240£0.16° 1.96+0.06° 1.99+0.07° 2.04+0.11° 0.032
SGR (% BW/day) 0.60£0.02°  0.82£0.02* 0.69+£0.04° 0.60£0.03* 0.53+0.03° <0.001
FCR (gfeed/ggain)  3.09+0.06™ 22740.04° 2.78+0.09° 2.90+0.09° 3.40£0.22° 0.001
PER (ggain/gprotein) 1.04+0.02% 1.39+0.02° 1.11+0.03° 1.09+0.03° 0.94+0.06° <0.001
SSI (%) 1.55+0.16° 2.59+0.23* 1.80£0.19° 1.72+0.11> 1.87+0.15* 0.011
1SI (%) 6.16£1.01° 726+£0.67" 6.58+020° 6.61£0.75° 6.92+£0.32° 0.814
HSI (%) 0.63£0.06™ 0.81£0.03* 0.69£0.05° 0.49+0.04° 0.59£0.07* 0.015

FBW, final body weight; CF, condition factor; SGR, specific growth rate; BW, body weight; FCR, feed conversion ratio; PER,

protein efficiency ratio; SSI, stomasomatic index; ISI, intestosomatic index; HSI, hepatosomatic index.
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Parameter 0 0.5 1 2.5 5 p-value
L* 443740.85"  4587+£220° 47.97+1.76° 54.05+£1.50° 50.13+2.83"  0.039
a* 18.00+3.19* 1836+245° 19.17+1.12° 19.49£2.71% 19.04+2.17*  0.991
b* 37.54+£228%  42.02+4.82° 42.17+1.10° 47.95+£2.00° 443945927  0.428

Aundeiinidrenmatuiinnuandaiuegaiieddynadda (p<0.05)

~ g 4 P-4 2 o v Ay Yo
MINNS E]\?ﬂ“].]i%ﬂ@"]_l‘l/lNLﬂiJ"U@Q%1ﬂ (Lﬂ@il“ﬁu@ YDIUTNUNLLHN) ﬂammaamumﬂmu

' . ' @ { [ [V~
01T NUAIUNTNVBIAINIY H. welwitschii TISTR 8237 luszaviuanaianuilunad

10 d)ansd
Composition 0% 0.5% 1% 2.5% 5% p-value
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Ash 3.69£045%  3.67+0.16° 3.60+£0.30"  2.94+0.20" 3.44+0.23° 0.372
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