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Abstract

Spirulina (family Microcoleaceae) is a cyanobacterium formerly known as algae. Spirulina is highly
valued in the animal feed, poultry and aquaculture industries, cosmetics and health care industries, as a
source of energy and wastewater treatment. Spirulina is a rich source of protein, vitamins, minerals, fatty
acids and pigments. These carotenoid pigments and phycobiliproteins (allophycocyanin, phycoerythrin and
phycocyanin) have high commercial value. The pigment content depends on environmental conditions such
as light intensity and light quality. In this study, the effect of light intensities (35, 55 and 75 pmol
photons/m2s) on the biomass, protein, phycobiliprotein pigments and photosynthesis of Spirulina was
investigated using a completely randomized design. The results showed that the best result was at a light
intensity of 55 pmol photons/m2s in the production of phycobilin pigments, chlorophylls and pheophytin.
While the highest protein and carotenoid pigments were produced at a light intensity of 75 pmol
photons/m2s. Both light intensities of 55 and 75 pmol photons/m2s were suitable for biomass production,
but the light intensity of 35 pmol photons/m2s was not sufficient for biomass and metabolite production in
the cyanobacterium Spirulina. This study showed that different light intensities can have different effects

on the biological factors of cyanobacteria.
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Table 1: Preparation of standard curve (Bradford) for protein readings
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Table v: Results of variance analysis of the effect of three light intensities on phycobilin pigments of Spirulina

Glapo (ke
Ol i 2o Mean Squares (MS)
S.0.V oI5l 4z y0 (il gSad il gSad gl O lgSed
df Phycocyanin (mg/ml) Allophycocyanin (mg/ml) Phycoerythrin (mg/ml)
ot 2 0.001* 0.001* 0*
Treatment
Uas
6 0 0 0
Error
N X ) . .
Total
Ol s o
s s - 7.77 10.77 13.56
CV (%)

el IS sixe oy s s o
Ol @l 8,5 )18 (g2 990 4l )0 miye S 1 (35558 909,50 VO 5 00 YD (5,58 sload (ol aslllas o
ol Hlas 1) goae oo jiin asl 10 mje o » 5598 Jaog Ko OO o5 Dol jo SudnsSd SbaalesS, clale ols
2 Sl ol (1ot ssalie (slis sl ;0 @ye s 2 gsE 5o 5,500 VO (658 Db b g el L 5l wiz e

0/25
a
ab
E 0/2 b
3£
A\ ~
R =
=
gy 2
= 80/15
N o
\2: >
s
13
5 o o0/1
= /
£ 3
oo
E %
5 0/05
>
<
0

80
(umol photons/m?2s) s slacas
light intensities (umol photons/m?s)

WS sy Bg > 10 (sl 10 g0d aliso 595 (GO 10 L gyl (yailiow950d Al ) (1uSileo dun Lo jlogei —) ST
@<0.05) w5yl T Blxd 31 5,10 Sro
Figure 1- Comparison chart of average phycocyanin pigment of Spirulina at different light intensities. Graphs with
the same letters do not have statistically significant differences. (p <0.05)
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Figure 2 - Comparison chart of average Spirulina allophycocyanin pigment at different light intensities. Graphs
with the same letters do not have statistically significant differences. (p <0.05)
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Figure 3- Average graph of Spirulina phycoerythrin pigment at different light intensities. Graphs with the same
letters do not have statistically significant differences. (p <0.05)
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Table Y- Analysis of variance of the effect of three light intensities on chlorophyll a, chlorophyll b, total carotenoids
and total pheophytin of Spirulina
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Figure f- Graph of the average chlorophyll a pigment of Spirulina at different light intensities. Graphs with the same
letters do not have statistically significant differences. (p <0.05)
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Figure - Graph of the average total carotenoid pigment of Spirulina at different light intensities. Graphs with the
same letters do not have statistically significant differences. (p <0.05)
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Figure V- Graph of the average total pheophytin pigment of Spirulina at different light intensities. Graphs with the
same letters do not have statistically significant differences. (p <0.01)
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Table 3- Results of analysis of variance of the effect of three light intensities on Spirulina biomass and protein
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Figure 8- Graph of average Spirulina protein concentration at different light intensities. Graphs with the same letters
do not have statistically significant differences. (p <0.05)
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