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Impact of Spirulina sp. on growth and food intake in Danio rerio Hamilton, 1822
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Abstract. Danio rerio Hamilton, 1822 is one of the commercial ornamental fresh water fishes and living in tropical
zones, of considerable economic value in our country. This study aimed at investigating the impact of Spirulina sp. on
index color in Danio rerio. 360 individuals were randomly divided in 12 aquariums with 4 treatments and 3
replications. The dietary treatments included treatment 1 or control (commercial food with no supplement of Spirulina
sp.), treatment 2 (commercial food with 0.5% supplement of Spirulina sp.), treatment 3 (commercial food with 1%
supplement of Spirulina sp.) and treatment 4 (commercial food with 1.5% supplement of Spirulina sp.). In general, the
use of Spirulina sp. in the diet of Danio rerio caused increase in body weight and specific growth rate, but increasing
the amount of dietary of Spirulina sp. powder in the diet of Danio rerio during the breeding period of 60 days had no
impact on the feed conversion ratio. There being no significant difference between treatments 1% and 1.5 %, treatment
1% of supplement Spirulina sp. was found to be the best treatment for growth in Danio rerio.
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Table 1. The nutrient composition of Spirulina.

e 2l N
Protein ¢S 00— A
Lipid e S0V
Fiber PS5 AN

Chlorophyll S V-0
Chlorophyll a S0 N0t
Carotenoid ¢S Y= /¥
Phycocyanin 05 V/0-0/4
Potassium £S5 ke VYT
Calcium p5 ke 00 o=V
Phosphorus £ ke Yo VY
Magnesium £ sk YOIV
Iron 5 Sk b= e
r-Linolenic acid 05 ke DO Y
Pro-Vitamin A Df&:‘ Yooy
Vitamin B1 S ke V-F
Vitamin B2 £ e -0
Vitamin B6 05 ke AV
Vitamin B12 S e Y=
Vitamin E 0.5 ke AV
Nicotine acid o5 ke AN
Inositol 05 ke VeoIAS



http://dx.doi.org/10.21859/acadpub.nbr.2.3.207
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.3.6.7
https://ndea10.khu.ac.ir/nbr/article-1-2478-en.html

210/¥y+

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.24236330.1394.2.3.6.7 ]

[ DOI: 10.21859/acadpub.nbr.2.3.207 ]

Majid Beiranvand et al. The Spirulina sp. and Danio rerio

slol 5 bdg sl Sl ) S0n 9 igil e oo

o g b
sbobed g sl 15 (b 05 O 05y RIBl jesls
3 sles o Ll d(P<0.05) sl (515 sima CoDsl Caliies
AL (p>0.05) wii sdalie (6515 sxe SVl Lo 55 V/0
LoV leoled 53 i 4 el Gl Ol S0l
Ll Cawsa (NWYALEIAAF) dals 5 (FAO/00EY /YD)

Y Jsis)

5 SPSS. 18 slajijble i 5 eslizal b baesls fows 5 4 o3
Slom sl o Sile awlie (1, 43 plowit Excel 2007
S LS wiboly o 0505 51 besls by o5
a8 4 bjles w dwlie 3 S eslizal (ANOVA)
Ol b 34y 23 8 & see (DUNCAN test) - SSls O 5037

-\-:VC[’U‘MJQ\jMJ-’a éﬁjb}‘}@#;‘}w‘

L e Sl 350 b ok di5 055,80 s 0 6593 b (DANIO TEII0) 4ils 1,5 ale 53 04 035 Ll 31 Ao Ol jee ke =Y el

Table 2. The average percentage of body weight gain in Danio rerio during the breeding period of 60 days fed on

Spirulina algae powder.
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Table 3. The average specific growth rate in Danio rerio during the breeding period of 60 days fed on spirulina algae
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Table 4. The average condition factor in Danio rerio during the breeding period of 60 days fed on spirulina algae
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Table 5. The average food conversion ratio in Danio rerio during the breeding period of 60 days fed on spirulina algae
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Table 6. The average daily food intake in Danio rerio during the breeding period of 60 days fed on spirulina algae
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Table 7. The average survival rate of Danio rerio during the breeding period of 60 days fed on spirulina algae powder.

7 A A8 STRSTISTE
205 s
(g et L ¢ 5L
(E=a 44/1 95y ra? VAR dals
[RREVAVN 44/5FFLV/YE? AV/VWYEA/AS? /0 s
44/FFFEAN Y AAAMAEYVY? 44/1$5EAM? Y ls
(RE=Z2% (e A4/VYYEANE? VO e

ol 03 Swll L3l e (Zingiber officinale L.)

[ DOR: 20.1001.1.24236330.1394.2.3.6.7 ]

Ol 51 5 20 (2005) Peddie pomes .ol ol abe
¢S g 55T sl slde 5,2 55 (Aqua Vac ergosan)
&el  (Oncorhynchus tschawytscha Walbaum)
2B L oWl bl mls & 38 o Sl doys 515
Gl 55,8 56 dadlas s yls Calbe bl Gdss
S e 03 505 K IS 5 s Sl b
syl Ol (Carassius auratus Linnaeus, 1758)
Golsgme Ml Shlejl doys e 5L Calibes
5 4lST 5 lae jloslizal ummen (WAL (g lede) Cosls

[ DOI: 10.21859/acadpub.nbr.2.3.207 ]

.(p<0.05)mfgu\,,ngwg;u\oy,””m,;q,;

VR B SN P S R E-E I A L CD e
#+ b (Trichogaster trichopterus, Pallas, 1770)
s (Malva sylvestris L.) ¢S, 2l b ios, 5s,
0353 I3 gxe S Lle3L (Coriandrum sativum L.) ;.28
Gloles o g3 s, sy Jdsb s Sl 5 (p>0.05)
55 (2003) o1, Kan s DUGENCT .ol 0k i )1 S Ciies
-0y GYTUF (Al gl oS 68 s 131 (glaallinn
ool i Sl flae & b s ol 4 OLS
253 5 (Urtica dioica L.) 5 (Viscum album)


http://dx.doi.org/10.21859/acadpub.nbr.2.3.207
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.3.6.7
https://ndea10.khu.ac.ir/nbr/article-1-2478-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.24236330.1394.2.3.6.7 ]

[ DOI: 10.21859/acadpub.nbr.2.3.207 ]

214/v\¢

Majid Beiranvand et al. The Spirulina sp. and Danio rerio

slol 5 bdg sl Sl ) S0n 9 igil e oo

oale 6,36 0jsy Camd Gys by b sdls ] b
oalE 355000 Sl 4w gl L QMBS s
m O, 5 e g (G Sme OOMIN/D 5 ) Gl o L Gl
s e Wl &S 555 L3 ) e ey o
bd il gl 1p) b LS, S eslanal 34
0SBy e fas e il e O e etls
083 ‘..:.,a_i)')) 03 doyd /D olE by e Cardy
Wl alie Olaass &5 55d e slgdy il Sy,
3,8 el 25 Olale (sl 8 s Ly el &S 51
Sl ) K3 s £ 51 s 15 ale s 5T e

Sh e 5E

iy b 3T Gl 4 VIS oS DI gy 5 IYAD o393 2D
Py = OS85, VTS 5 alasdan ol wsY oS5
O g 5 pgle oty oDl 315 o505 M 1875

O .0l OME Ol sl Ol ) olale Lilen

ol (Jasmld Sl awlie YA Lo . zluan 9 .0 (Bliude ol (S
Sl ale 53 iy slay ST S s (SHll b sl 5 anlST
— 0l ) ol Lles cmuss (Astronorus ocellatus)

A=V Olodn Ol .00 ol O Ol L

oIS 5 s i b Glady g SEara L sslaeke
DA Al Wiy Gy 6, O s 5,
5 55 058 syl ks )8 Lol — (Carassius auratus)
Saal domly oSl 13T o&tils 0L 5T s 0

SLS 5 AL Gz 9 o (Fbess of P e op ( H6
Cs3) (S5l S5 Laen dalihiad — Ly ol &S 515 5551 o board
BO=FY ¥ (LT Jod olis

A L (Segy 9 oD (608 P (SO W wp ( HB
Galhas — Lyl &Sl 515 55 LSS, 5 @ JSs 4T ey p
SV N sl S

T og 2l g . (B Lp (Ll G BIe @) (Sigm
2 (Y5 S dlowS” gl 4 b DS 2 Kl Sl s IFAA

Astronotus ocellatus, Agassiz, ) ,JKul ale ;5 oo sT
Sl 0355 IS 5T ale ol SWbiL asys , (1831
Bogoml bYs 51 IS jsba LOYAL OLKn 5 le)
313 0L sy 4 OS5 o Sosn o0 bl O
5SS 5 osp 093 dsb s O cwle CiST O
YA (g 2 led) 3505 o )Lal oalitul 3550 olde o ConS

OYA OIS 5 (65 sommn

S 5 4o

Bl e e s W ! di..b- 51 stz Slfulﬂ_:
S35 pl e My b 5 ON O3 Uil e sl 15

@8 8 3 Ly el S 5353 Ol3e G131 Wl 053 s
References / @b

5 e leeslg 5 ads e glaialy AYAY LG Ol ilolis!

NN i Jgl Ol iy 5 Lt — 000 55 0L AT o5l

Joloeds y9 w9 .0 gaio (Bl Gle Cuz w0 !
oSS 5 SHlL ks Gl Sl Gy S TAY
Malva ) S, 05 spmse $395) s sy I LG (R
A 559, 0l (Coriandrum sativum) ;.8 5 Sylvestris
— (Trichogaster trichopterus) b f, & sl diy 5 s
J\JT elif«.;\ﬁ uLj_J.rT u:'J)ﬁr 3 f_.‘“g' é})f .-\..:)\ wu)g L\JQL:L}_
.)"}.h‘ .\:—\} u.d)&wl

et wSoles 9.0 ‘éw o} s> PP «SOkxw “f wselw
G ol e b 53 b 3T L be 5T Kl 5 v
3P 5 iy s Shee 59, » (Piaractus brachypomus) ;. 3
Fv-00 ) dlﬁ))[)}é}r}lﬁt‘ﬂ?u—.u})

Pl ol DLl — L by, 0L T 4455 AWV e Awgy <DLy
YA doeis . J)

OB DLl = .S s s (1) eld (b YA e Sk
Y dean OlLe .Js! 9\3 gy

S35 — .0l IO alele AFAY Ol SVl ol (S koT Aol

FF domins O, . S drn 5 Sllllan 5 JbT 03,8 (g5 by


http://78.38.208.190/portal/tabid/87/Default.aspx?_RQ=FullRec&RNum=1&RecId=1
http://78.38.208.190/portal/tabid/87/Default.aspx?_RQ=FullRec&RNum=1&RecId=1
http://78.38.208.190/portal/tabid/87/Default.aspx?_RQ=FullRec&RNum=1&RecId=1
http://dx.doi.org/10.21859/acadpub.nbr.2.3.207
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.3.6.7
https://ndea10.khu.ac.ir/nbr/article-1-2478-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.24236330.1394.2.3.6.7 ]

[ DOI: 10.21859/acadpub.nbr.2.3.207 ]

215/¥18

Nova Biologica Reperta 2 (3): 207-215 (2015)

VoV-YA0 8L ¥ ale sy psle ) s sloazily

RAE NS

Belay, A. 2002. The potential application of Spirulina
(Arthrospira) as a nutritional and therapeutic
supplement in health management. — The Journal of
the American Nutraceutical Association 5: 27-48.

Biswas, S.P. 1993. Manual of Method in Fish Biology.
— South Asian Publication, Pvt.Ltd. New Dehli,
International Book co. 145 pp.

Ceccuzzi, P., Terova, G., Brambilla, F., Antonini, M.
and Saroglia, M. 2011. Growth, diet and reproduction
of Eurasian perch fluviatilus in Lake Varese,
northwestern Italy. — Fish Science 77: 533-545.

Choonawala, B. 2007. Spirulina production in brine
effluent from cooling towers. — Durban University of
Technology. 421 P.

Dugenci, S.K., Arda, N. and Candan, A. 2003. Some
medicinal plants as immunostimulant for fish. —
Journal of Ethnopharmacology 88: 99-106.

Falquet, J. 1999. A teaching module for the production
of Spirulina. — Antenna Technology, Geneve. 16 p.

Gupta, S.K., Jha, A.K,, Pal, A K. and Venkateshwarlu,
G. 2006. Use of natural carotenoids for pigmentation in
fish. Natural Product Radiance 6: 46-49.

Hill, J.E., Kapuscinski, A.R. and Pavlowich, T. 2011,
Fluorescent  Transgenic  Zebra  Danio  More
Vulnerableto Predators than Wild-Type Fish. -
Transactions of the American Fisheries Society 140:
1001-1005.

SNs A — (ONcorhynchus mykiss) ols K, VTJ 5 s,

Koerber, A.S. and Kalishman, J. 2009. Preparing for a
semiannual IACUC inspection of a satellite Zebrafish
(Danio rerio) facility. — Journal of the American
Association for Laboratory Animal Science 48: 65-75.

Lawrence, C. 2007. The husbandry of Zebrafish
(Danio rerio): A review. — Aquaculture 269: 1-20.

Mohammed, M. and Mohd, M. 2011. Production of
carotenoids (antioxidants/ colourant) in Spirulina in
response to indole acetic acid. — International Journal
of Engineering Science and Technology 36: 49-73.

Otles, S. and Prire, R. 2001. Fatty acid composition of
chlorella and spirulina microalgae species. — Journal of
AOAC International 84: 1708-1714.

Peddie, S., Davidson, G., Eccersall, S. and Wardle, R.
2005. The effects of Aquavac Ergosan on growth and
survival in juvenile Chinook salmon. — Aquaculture
Health International 3: 23-24.

Quigley, 1.K. and Parich, D.M. 2002. Pigment pattern
formation in Zebrafish: A model for developmental
genetics and the evolution of form. — Microscopy
Research and Technique 58: 442-455.

Saddhe, A.A., Banerjee, G., Jamdadeh, R.A. and
Thete, K.D. 2013, Zebrafish the reliable vertebrate
model organism. — DCSI 91: 172-182.

Beiranvand, M., Ghaeni, M. and Velayatzadeh, M. 2015. Impact of Spirulina sp. on growth and food intake in Danio

rerio Hamilton, 1822. — Nova Biologica Reperta 2: 207-215.

Danio rerio Hamilton, ) sis 1,5 sl 4455 5 45, (SpIruling sp.) s ol oKl e 35 AYAF o o33Eu¥s 5 p ¢ 36 cp s

YV e 3 o 5 slaasil — (1822


http://dx.doi.org/10.21859/acadpub.nbr.2.3.207
https://dor.isc.ac/dor/20.1001.1.24236330.1394.2.3.6.7
https://ndea10.khu.ac.ir/nbr/article-1-2478-en.html
http://www.tcpdf.org

