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ABSTRACT 

Diets supplemented with Spirulina were fed to juveniles of goldfish 

(Carras ius auratus) at different concentration or with the same concentration at 

different timing for the larvae, for six weeks. These experiment were done to 

determine the effect of Spirulina on the colour enhancement and growth rate at 

different concentration and timing of feecling. 

Concentration of 5%, 10%, 15%, 20% and 30% Spirulina were fed to the 

juveniles while diet 20% Spiru~ina v.vere fed t9 ~the la,rvae. fQr the feeding timing. 

Growth rates were measured once every week for juveniles (weight) and larvae 

(length) once in every two weeks. The flesh analysis was done at the end of the study 

by spectrophotometric method and photographs were taken for the observation of the 

pigment distribution. 

Carotenoid concentrations in flesh of goldfish were higher in all diet compare 

with the control. 04 (20%) exhibited the highest concentration ( 4.147±0.0139 mgll). 

There was no significant difference (P>0.05) of growth rate among all dietary groups. 

Goldfish larvae fed with Spindina showed that larvae fed with Spin-tlina had 

better colouration. T2 (day 10) had the highest accumulation of carotenoid 

(2.804±0.2066 mgll) compare to all other groups except T1 (day 3) where the 

differences were not significant. The pigmentation of the larvae was begun between 

the second to the third week after free swimming. There was also no significant 

difference in growth rate (P>0.05) between each timing feeding. 
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Correlation was absent between final flesh and diet carotenoids for the 

different concentration Spindina supplemental diet study (P>0.05). However, 

accepted correlation (R2=0.685) was observed between weight gained and flesh 

carotenoid levels for the juviniles. A higher correlation (R2=0.8568) was observed 

between length gained and flesh concentration levels for the larvae. 

In conclusion, diet with additional ~pirulina would enhance the colouration of 

goldfish. However, fish treatment earlier with Spintlina would also have the same 

result. A proper dose and timing of feeding would enhance the colouration. Hence, 

additional Spimlina also enhanced growth rate. 
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ABSTRAK 

Makanan mmusan yang ditambahkan dengan !)'pirulina dibekalkan kepada 

juvenil ikan emas (Carrasius auratus) pacta kepekatan yang berlainan atau dengan 

kepekatan yang sama pacta masa rawatan yang berlainan kepacta larva, selama enam 

minggu. Eksperimen ini bertujuan unhtk menentukan kesan S'pint!ina ke atas 

pewarnaan dan tumbesaran pacta kepekatan dan masa rawatan yang berlainan. 

Kepekatan 5%, 10%, 15%, 20% dan 30% Spindina diberikan kepada juvenil 

ikan manakala makanan mmusan 20% Spintlina diberikan kepacta larva untuk 

penentuan masa rawatan. Kadar tumbesaran diukur selang setiap seminggu tmtuk 

juvenil (berat) manakala selang dua minggu sekali unhtk larva (panjang). Analisa tisu 

ikan dijalankan dengan kaedab spektrofotometrik manakala gambar diambil untuk 

pemerhatian taburan pigmen. 

Kepekatan karotenoid actalah lebih tinggi dalam makanan tambahan Spimlina 

dibancting dengan kawalan. D4 (20%) menunjukkan kepekatan tertinggi 

(4.147±0.0139 mgll). Tiada perbezaan yang ketara (P>0.05) ke atas kadar hunbesaran 

di antara setiap kumpulan makanan. 

Larva ikan emas yang dibekalkan dengan makanan tambaban Spindina 

dengan lebih awal memberikan pewarnaan yang lebih ketara. T2 (Hari ke-1 0) 

mempunyai pengumpulan karotenoict yang tertinggi (2.804±0.2066 mgll) kecuali 

dengan Tl (Hari ke-1) di mana perbezaan actalah tictak ketara. Pigmentasi pacta larva 
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adalah bennula antara minggu kedua hingga minggu keti ga se lepas larva berenang 

bebas. Tiada perbezaan ketara bagi tumbesaran (P>0.05) bagi setiap masa rawatan. 

Korelasi d.idapati tidak hadir bagi kepekatan karotenoid antara tisu dengan 

makanan rumusan untuk kajian kepekatan (P>0.05). Walaubagaimanapun, terdapat 

korelasi (R2=0.685) antara berat didapati dengan paras kepekatan karotenoid. 

Terdapat korelasi yang lebih tinggi (R2=0.8568) antara panjang didapati dengan paras 

kepekatan tisu untuk larva. 

Sebagai kesimpulannya, makanan ya_ng ditambahkan dengan Spirulina akao 

meningkatkan pewamaan ikao emas. Namun, ikan yang d.irawat lebih lama juga 

memberikan keputusao yang sama. Dos dan masa yang sesuai dalam diet akan 

meningkatkan pewamaan. Selain itu, penambahan Spintlina juga dapat merangsang 

tumbesaran. 
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