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Heavy metal pollution in aquatic ecosystems affect microalgae and zooplanktons, alters the biomass and
the abundance of species, and promotes interspecies relationships to the predominance of less sensitive
species. In this study, the effect of short-term stress of different concentrations of cadmium heavy metal
on Chlorella sp. growth and some biochemical parameters have been investigated. Microalgae were
treated at different concentrations of cadmium (0, 150, 250 and 350 um) in the culture medium for 24
hours. The results showed that the content of chlorophyll a photosynthetic pigments, beta-carotene and
total protein content decreased significantly. Also, with increasing cadmium concentration, the content
of malondialdehyde in the microalgae of Chlorella sp. increased. The activity of giacacol peroxidase,
ascorbate peroxidase and superoxide dismutase antioxidant enzymes increased in Chlorella sp. under
short-term stress of cadmium. The highest activity of these enzymes was at the concentration of 150 uM
cadmium.
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Fig 1: Changes in the dry weight of microalgae Chlorella sp. After
applying short-term stress in different treatments of cadmium heavy
metal in standard test conditions at a significant level of 5%. The data
show the mean standard deviation (SE). The different letters from
Duncan's multi-domain test at the top of the graph indicate a
significant difference
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Fig 2: Changes in the pigment content of chlorophyll a microalgae
Chlorella sp. After applying short-term stress in different treatments of
cadmium heavy metal in standard test conditions at a significant level
of 5%. The data show the mean standard deviation (SE). The different
letters from Duncan's multi-domain test at the top of the graph
indicate a significant difference
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Fig 5: Changes in malondialdehyde content of microalgae Chlorella
sp. After applying short-term stress in different treatments of cadmium
heavy metal in standard test conditions at a significant level of 5%.
The data show the mean standard deviation (SE). The different letters
from Duncan's multi-domain test at the top of the graph indicate a
significant difference

(vY)

G3555,5 0355, Hlade el cely Plectonema boryanum

D9 s

0.6
0.5 a
Eo4
E’[_w
S b
E 0.3 I
£ c
02 I
5 d
0.1 .
0
Jys 150 250 350
(M) sl e 30 gl il

Ui Jleel 5l s Chlorella sp. > 5, 05,5 Ly 0555, lgiome ol i ¥ S
s 53 Gialasl s il Iyl s eedlS S 56 il sl Lo ;3 e obisS
ol glite (g > el (SE) Jlme Bl ol £, Sboo 0ains lias bosls /O (g)ls (sxe

Dbl ge s e BB Kby Jlogas YU Sls (glasels wiz yge3]
Fig 3: Changes in the pigment content of microalgae beta carotene
Chlorella sp. After applying short-term stress in different treatments of
cadmium heavy metal in standard test conditions at a significant level
of 5%. The data show the mean standard deviation (SE). The different
letters from Duncan's multi-domain test at the top of the graph
indicate a significant difference.
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Fig 4: Changes in total protein content of microalgae Chlorella sp.
After applying short-term stress in different treatments of cadmium
heavy metal in standard test conditions at a significant level of 5%.
The data show the mean standard deviation (SE). The different letters
from Duncan's multi-domain test at the top of the graph indicate a
significant difference
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Fig 6: Changes in the activity of guaiacol peroxidase (POD),

superoxide dismutase (SOD) and ascorbate peroxidase (APX)
Chlorella sp. After applying short-term stress in different treatments of
cadmium heavy metal in standard test conditions at a significant level
of 5%. The data show the mean standard deviation (SE). The different

letters from Duncan's multi-domain test at the top of the graph

indicate a significant difference
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