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ABSTRACT

Introduction: Nowadays, Spirulina algae is considered as a food supplement and
even a healthy and useful food for human and is available in different forms such
as powder, tablets, chips, etc. In addition to human consumption, Spirulina is
used in aquaculture for feeding the larval stages of crustaceans and some other
types of aquatic animals, to prepare livestock and poultry feed, and for cosmetic
and industrial purposes. This study was carried out to evaluate the water capacity
of the country's first deep aquifer well located in the Seistan region for the
cultivation of Spirulina platensis.

Materials and methods: Six treatments including deep aquifer well water with
high salinity of 25, 12.5, and 5 ppt (Seistan deep aquifer well without changing
salinity, deep water diluted with distilled water to 12.5 ppt salinity and 5 ppt)
and tap water with high salinity of 25, 12.5 and 5 (prepared from Urmia Lake
salt) were prepared. Spirulina algae was cultivated under standard conditions
including temperature 30 + 2 °C, light 37 pmol/m?/s; 16 hours light and 8 hours
darkness for 21 days. At the end of the test period, the growth indicators and
pigment concentration of the produced algae were measured, and by comparing
the data obtained in different treatments, the ability of deep aquifer well water
to grow Spirulina algae was determined.

Results and discussion: The results showed that the highest biomass was obtained
in the treatment of tap water and Urmia salt (2.91 + 0.14 g/L) and the growth
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rate in the treatments containing deep aquifer water was lower than the other
treatments.

Conclusions: The cultivation of Spirulina in the water of deep well (No. 1
Seistan) has a low efficiency compared to tap water, and it is necessary to modify
and change its composition in some way so that Spirulina can be cultivated in
with proper efficiency.
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Table 1 Experimental treatments of Spirulina (Spirulina platensis) culture in Seistan deep

aquifer well

Treatment Symbol Specifications

Water extracted from the Seistan deep aquifer well- salinity 25 ppt (no
Jarf 25 T: : S

change in salinity)
Jarf 12,5 T, Eglstan deep aquifer well water diluted with distilled water- salinity 12.5
Jarf 5 T3 Seistan deep aquifer well water diluted with distilled water- salinity 5 ppt
Water 25 T4 Distilled water and salt of Urmia lake- salinity 25 ppt
Water 12.5 Ts Distilled water and salt of Urmia lake- salinity 12.5 ppt
Water 5 Ts Distilled water and salt of Urmia lake- salinity 5 ppt
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SGR = (INN2-InN1/ T2-T1) * 100
DT = In 2/SGR

K = SGR/In 2

R = N2-N1

Omori and lkeda, 1984; James and Al-)
(Khares, 1986
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Table 2 Zarrouk’s Medium (chemical elements and their amount for one liter)
() S5 sl T ol 9 (2o polie) Sgyl5 Jgo )3 ¥ Jguzr

Name Amount
Bicarbonate of Soda (NaHCO3) 16.8 g/L
Dipotassium phosphate (KoHPO,) 0.59/L
Sodium nitrate (NaNO3) 2.5¢g/L
Potassium sulfate (K2SOa4) 1g/L

Table salt without iodine (NaCl) 1g/L

Magnesium sulfate heptahydrate (MgSO4.7H-0) 0.2 g/L
Calcium chloride dihydrate (CaCl2.2H20) 0.04 g/L
Iron (11) sulfate heptahydrate (FeSO4.7H20) 0.01 g/L
EDTA 0.08 g/L
Solution A 1 mL/L
Solution B 1 mL/L

Solution A: Boric acid 2.86 g/L, manganese chloride 4 hydrates 1.81 g/L, zinc sulfate 7 hydrates 0.22
g/L, sodium molybdate 2 hydrates 0.39 g/L, copper sulfate 5 hydrates 0.079 g/L.

Solution B: One of the most important elements in this category is cobalt, which is essential for making

vitamin Bi2 needed by algae.
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Table 3 Some physicochemical properties and water compositions of treatments used in the study of Spirulina platensis cultivation in Seistan deep

aquifer well
Ol B35 ol T 4o (Spirulina platensis) Lug mum! Kads i y9 5 axdllio 15 o odliiuw! (gl ylows' ©T WluS' 5 9 2 o 050 Jud Sluoguas S ¥ Jguz
Total hardness Alkalinity . .

Treatment @as CaCO; mg/L) (as CaCOs mg/L) Sulphate (mg/L) Nitrite (mg/L) phosphate (mg/L) Nitrate (mg/L)
T1 4000.5 + 30.12 39.45 +1.58 434.11 + 22.68 0.006 + 0.0003 1.68 + 0.02 1.22 +0.016
T2 1998.34 + 41.22 20.71+2.31 220.27 £19.47 0.004 = 0.0002 0.8£0.03 0.71+£0.014
T3 804.22 £17.41 6.85+1.72 85.15+6.2 0.002 + 0.0003 0.34 £ 0.05 0.25+£0.017
Ts 196.67 £ 15.11 104.8 £ 2.36 362.56 = 20.78 0.003 = 0.0004 0.11+£0.01 3.16 £0.011
Ts 98.55 + 8.33 55.11+1.45 179.98 + 15.26 0.002 + 0.0001 0.07 £0.001 1.61+0.09
Te 38.25+2.74 22.25 £ 0.95 70.1+4.32 ND 0.02 £0.004 0.8 £0.05

Table 4. The amount of elements in the water of the treatments used in the study of the cultivation of Spirulina platensis in Seistan deep aquifer well
b 85 ol o 4o (Spirulina platensis) Ludg puw! Sk 55595 axlllan 53 i soliiw! g slows T 40 39590 polie yluio F Jouo

Treatment Mg (mg/L) Mg (as CaCO3z mg/L) Mn (mg/L) K (mg/L) Na (mg/L) Zn (mg/L) Total Cu (mg/L)
T1 69.32 £ 5.92 286.8 + 18.17 0.0074 +£0.0004 331+223 1481.77+12.31 0.018 +0.004 3.8+0.31
T2 35.65+3.14 148.65 + 12.22 0.0038 +£0.0002 17.11+15  755.32+30.14 0.009 + 0.003 2.2+0.25
Ts 15.22 +1.85 58.15+4.47 0.002 + 0.0001 7.1+1.08 289.24 + 22.45 0.003 + 0.001 0.8 +£0.03
Ta 29.82 +1.68 123.77 £ 10.48 0.0073 + 0.0009 6+0.85 1641.45 +11.22 ND 0.57 +£0.03
Ts 151+1.17 60.581 + 5.22 0.0038 +0.0005  3.2+0.97 900.2 +45.19 ND 0.29+0.01
Te 7.2+0.55 25.12 + 2.66 0.002 + 0.0001 1.1+0.08 300.7 £ 25.19 ND 0.12 £0.02
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Figure 1. pH changes of different treatments during the 21-day period of Spirulina platensis
cultivation in Seistan deep aquifer well (different letters indicate significant difference (p<0.05)).
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Figure 2. The amount of optical absorption (OD) of different treatments during the 21-day
period of growing Spirulina platensis in Seistan deep aquifer well (different letters indicate
significant differences (p<0.05)).
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Figure 3 The amount of growth of Spirulina platensis algae under different treatments during
the 21-day cultivation period in Seistan deep aquifer well (different letters indicate significant
differences (p<0.05)).
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Figure 4. Number of cell divisions per day (K), Doubling time indices (DT), specific growth (SGR),
maximum cells produced during the 21-day cultivation period of Spirulina platensis in Seistan
deep aquifer well (letters Different indicates a significant difference (p<0.05).
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Figure 5. The amount of dry mass produced during the 21-day breeding period of Spirulina
platensis in Seistan deep aquifer well (different letters on each bar indicate a significant
difference (p<0.05)).
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Figure 6. Chlorophyll a level of different treatments during the 21-day period of growing
Spirulina platensis algae in Seistan deep aquifer well (different letters indicate significant
differences (p<0.05)).
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Figure 7. The appearance st

ructure of Spirulina algae during the 21-day period of cultivation of

Spirulina platensis algae in Seistan deep aquifer well. 1: third day of treatment 6, 2: third day of
treatment 1, 3: day 21 of treatment 6 and 4: day 21 of treatment 1.
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