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Fig 1 (a) The effect of vitamin B, and date waste extract and (b) effect of urea and By, on Spirulina platensis
biomass production

Table 1 Effect of independent variables on phycocyanin, allophycocyanin, chlorophyll, carotenoids
and biomass production by Spirulina platensis

independent variable The dependent variable

Date Urea Vitamin Phycocyanin Allofycocyanin carotenoid Chlorophyll ~Biomass

experiment waste  (mg B12
@D /) (gl (mg/h (&/100g)

1 0.5 50 0.5 21 34 3.1 7.6 60
2 1.5 50 0.5 27 1.6 3.72 8.1 116
3 0.5 150 0.5 56 4.6 3.71 7.5 125
4 1.5 150 0.5 120 8.1 398 7.2 206
5 0.5 50 1.5 20 1.7 3.60 8.62 135
6 1.5 50 1.5 17 1.9 3.49 7.5 73
7 0.5 150 1.5 26 2 4.07 10.71 128
8 1.5 150 1.5 110 9 3.76 9.77 63
9 0.1 100 1 14 2.5 3.25 8.4 73
10 1.8 100 1 56 4.9 3.38 7.8 124
11 1 15.9 1 17 1.9 3.06 8.2 114
12 1 184 1 127 9.8 4.13 7.92 150
13 1 100 0.1 86 4 3.89 6.8 132
14 1 100 1.8 17 2.1 4 8.18 120
15 1 100 1 23 2.9 3.67 8.42 140
16 1 100 1 26 32 3.67 8.98 133
17 1 100 1 32 3 3.67 8.69 140
18 1 100 1 32 3.1 39 10 152
19 1 100 1 38 3.5 3.60 8.5 130
20 1 100 1 41 2.7 3.58 8.6 130
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Table 2 Results of analysis of variance of effect of 3 variables (date wastes (A), urea (B) and B12

(C)) on biomass and phycocyanin and alloficocyanin production by Spirulina platensis

Biomass Phycocyanin Allofycocyanin
Mean
Mean F Mean F P
Source Square  Value P Value df Square Value Value df Sq:ar F Value P Value
Model 6 33422 20.38 0.0001" 6 3926.5 36.9 0.0001* 6 18.14 90.9 0.0001°
A 1 6716 4.1 0.0640 3596.8 33.81 0.0001* 1 1231 61.67  0.0001°
B 1 28864 17.6 0.001* 1 12429.0 116.82 0.0001* 1 5936 729.45 0.0001°
C 1 1203.1 7.3 0.0179* 1 2043.1 19.2 0.0007" 1 2.79 13.97  0.0025°
AB - - - - 1 2628.1 24.7 0.0003* 1 18.1 90.69  0.0001°
AC 1 8712 53.1  0.0001* - - - - 1 3.9 19.52  0.0007°
BC 1 3698 225 0.0004* - - - - - - - -
A2 1 28824 17.5 0.0011" - - - - - - - -
B2 - - - - 1 2530.9 23.79 0.0003* 1 12.39 62.06  0.0001"
C2 - - - - 1 513.3 4.82 0.0468 - - -
Residual 13 163.9 - - 13 106.4 - - 13 0.2 -
La;i;of 8 22201 3.1 0.1126 8 143.6 3.07 0.1161 8 0.29 4.54 0.0561
Fure 71.1 - - 5 468 - - 50003 - -
Error
Cor Total 19 - - - 19 3926.5 - - 19 - - -
R-Square 0.9039 0.9445 0.9767
R-(adj) 0.8596 0.9189 0.9660
R-(Pred) 0.6712 0.8042 0.9252

In each column, the numbers marked with a (a) are significant at the five percent level.

Table 3 Results of final analysis of variance The effect of 3 variables variables (date wastes (A), urea
(B) and B12 (C)) on carotenoid and chlorophyll production by Spirulina platensis

carotenoid Chlorophyll
Source gp Mean P pvae ar M F o pyane
square Value square Value
Model 6 0.26 19.15 0.0001° 4 2.81 6.95 0.0023*
A 1 0.036 2.67 0.1261 - - - -
B 1 0.85 63.93 0.0001* 1 0.62 1.53 0.2354
C 1 0.027 2.06 0.1749 1 533 13.16 0.0025*
AB - - - - - - - -
AC 1 0.22 16.6 0.0013* - - - -
BC - - 1 3.60 8.88 0.0094*
A2 1 0.19 14.28 0.0023* - - - -
B2 - -
C2 1 0.17 12.68 0.0035" 1 1.71 4.23 0.0576
Residual 13 0.013 - - 15 0.41 - -
Lack of Fit 8 0.014 1.09 0.4865 10 0.43 1.26 0.4232
Pure Error 5 0.013 - - 5 0.35 - -
Cor Total 19 - - - 19 - - -
R-Square 0.8983 0.6495
R-(adj) 0.8514 0.5560
R-(Pred) 0.7750 0.3498

In each column, the numbers marked with a (a) are significant at the five percent level.
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Figure 3 (a) The effect of urea and date waste extract and (b) vitamin B, and date waste extract on production
of allophycocyanin by Spirulina platensis
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Spirulina platensis has attracted special attention in various industries due to its
natural pigments with specific performance characteristics. In this study, the
effects of vitamin B, (0.5 to 1.5 pg/l), date waste extract as a carbon source (1
to 1.5 g/l of glucose), and urea as a source of nitrogen (50 to 150 mg / 1)
parameters by fed-batch feeding under submerged culture was optimized and the
production of Spirulina platensis and natural pigments were examined. The
results showed that the addition of urea and date waste extract increased the
production of biomass and phycocyanin, allophycocyanin, carotenoids, and
chlorophyll. The results of the effect of vitamin B, showed that this vitamin in
low concentration has a positive effect on the production of spirulina and the
pigments phycocyanin, allophycocyanin, carotenoids, and chlorophyll. Also, the
use of date waste extract with vitamin B12 should be used optimally in
combination with each other to achieve the highest production efficiency of
biomass and pigments phycocyanin, allophycocyanin, carotenoids, and
chlorophyll. At low concentrations of vitamin B,,, increasing changes in date
waste increase carotenoid production. Also, in low concentrations of date waste,
with increasing changes in vitamin Bj,, carotenoid production increases, but in
the highest concentration of these two variables, carotenoid production
decreases due to the opposite effect. In high concentrations of vitamin By,
increasing changes in urea increase chlorophyll production. At the optimized
condition, (vitamin By, 0.5 pg.l", date waste extract 1.5 g.I" of glucose, urea
150 mgl") the biomass, phycocyanin, allophycocyanin, carotenoids and
chlorophyll contents were 203 (g/100g) 128, 8.42, 4.09 and 7.2 (mg.I™). It can
be concluded that vitamin B;, along with the use of date waste creates
mixotrophic conditions in the growth of Spirulina platensis, which leads to
increased production of biomass and natural pigments.
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