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Abstract: This study's goal was to determine the amount of total chlorophyll and its protein content by subjecting aquatic 

plants Lemina minor to different levels of cadmium [10, 20, and 30 mg/L] for a month. This was done in order to assess 

how these salt concentrations affected the plants' physiological states. As the study came to a close, the components' 

quantities in the water plants used for the analysis increased differently than in the control sample, according to the 

investigation's findings. We looked at the protein and chlorophyll concentrations of water plants that were subjected to 

heavy metals. 
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INTRODUCTION 
Cadmium is a very toxic heavy metal. It is 

similar to zinc in terms of atomic electronic distribution. 

It is found in nature and is often associated with other 

compounds such as chlorides and sulfates. It has a high 

resistance to oxidation, which has made it used in many 

industries [1]. Cadmium is the most abundant heavy 

metal in the world [2]. It is considered a toxic metal from 

all types of natural and industrial sources and causes 

acute and chronic effects [3]. Cadmium is found in large 

quantities in soil, where it constitutes 0.1 of the earth's 

crust per part per million, and is spread during volcanic 

activities. It is also produced by metal extraction and 

smelting operations, where it is found as impurities in 

lead and zinc deposits. Because of its high resistance to 

oxidation, it is used as a stabilizing agent in many 

industries, including alloys, paint, and... Nuclear 

reactors, in the manufacture of batteries that can be 

recharged, and in the production of iron and steel. 

Because of its danger, many restrictions have been 

placed on its use in many developed countries such as the 

United States [4].  Humans are exposed to toxic cadmium 

through inhalation or eating it with contaminated animal 

or plant food. It rarely enters the body through the skin, 

and its danger to workers in places where it is discarded 

increases. After inhalation or swallowing, cadmium is 

transported into the body through blood circulation, 

causing injury to the liver and kidneys, and accumulating 

in tubular cells, causing bladder cancer [5]. Its 

concentration in the human body increases with age, and 

the half-life of cadmium inside the body is from 15 to 20. 

In general, it supports the proliferation of cancer cells, 

contributes to their rapid spread, affects DNA repair and 

prevents programmed cell death. It affects the respiratory 

system and causes lung problems and allergic diseases. 

Cadmium also causes low fetal weight and premature 

births when the pregnant woman is exposed during 

pregnancy [6]. Its toxicity arises from its association with 

thiol groups in enzymes and proteins, and it causes 

denaturation of proteins. It also interferes with calcium 

and zinc metabolism and has a destructive effect on 

cellular membranes [7]. 

 

MATERIALS AND METHODS 
In this experiment, 50 g of Lemina minor were 

weighed, and each plant was planted in ten plastic pots 

with fifteen litres of water. Each jar contains ten litres of 

pond water that is free of chlorine. According to the 

necessary test, weekly plant samples were taken from the 

ponds to measure the quantities of protein, chlorophyll, 

and heavy metals. For five weeks, growth and sampling 

were conducted. Additionally, the study employed three 

different concentrations of cadmium (10, 20, and 30 

mg/L) [8]. The Bradford method was used to measure the 
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quantity of protein in aquatic plant tissues, and a 

chlorophyll meter was used to measure the total amount 

of chlorophyll [9]. 

 

 
Figure 1: Three different concentrations of Cadmium during the experiment period in Lemina minor tissue 

 

 
Figure 2: Effect concentrations of Cadmium during the experiment period on chlorophyll in Lemina minor tissue 

 

 
Figure 3: Effect concentrations of Cadmium during the experiment period on protein content in Lemina minor tissue 

 

RESULTS AND DISCUSSION 
According to the study's findings, the 

concentration of heavy metals in the aquatic plants under 

investigation increased towards the conclusion of the 

experiment. Cadmium buildup in the aquatic plant 

Lemina minor is depicted in Figure 1 in comparison to 

the control. This shows that the aquatic plants under 

study have the capacity to accumulate this element 

within their tissues, that they have a unique defense 

mechanism against high element concentrations, or that 

they absorb high concentrations of cadmium and convert 

them into inactive forms of gaps [10]. Species, 

physiological state, and sensitivity to the element may all 

influence the variations in the amount of cadmium stored 

in plant bodies [11]. 
 

Figure (2) illustrates the concentration of 

chlorophyll in the aquatic plant Lemina minor in 

comparison to the control. The study's findings indicated 

a decrease in the overall concentration of chlorophyll in 

the aquatic plant at the conclusion of the experiment. Due 

to the presence of these extremely poisonous chemicals, 

which have the ability to build up in plant tissue, the 

quantities of chlorophyll in the experimental plants have 

decreased [12]. 
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The figure (3) displayed The reason for the 

decline in the protein content of Lemina minor plants is 

that the protein content in their tissues is consumed 

during essential functions or metabolic processes that 

occur within them to withstand the concentration of 

cadmium, which lowers the percentage of protein content 

in their tissues [13]. Until End of Experience is reached, 

this percentage falls as exposure time increases [14]. 
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