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Abstract 

     The current study was conducted to determine the effect of crude oil on the 

pigments and protein content of Hydrilla verticillata plant from December 2018 to 

February 2019. Hydrilla verticillata was exposed to different concentrations of 

treatments (0.01,0.05,0.10,0.20) % of crude oil for 24 days. The pigments content 

was evaluated as total chlorophyll, a, b, carotene and protein content within plant 

tissues during the days (1, 8, 16 and 24). 

     The results of this study showed an increment in the total chlorophyll values of 

plant, which is exposed to different concentrations of crude oil compared to the 

control treatment during the first day of the experiment and decreased compared to 

control treatment during 8,16 and 24 days of the experiment. The recorded 

maximum value of total chlorophyll was (29.49) μg / g at 0.10% treatment during 

the first day and the statistical analysis showed significant differences below the 

probability level (P> 0.05) between the concentrations and the days of the 

experiment. Chlorophyll a, b and carotene of plant exhibit the overall trend of total 

chlorophyll. The values of chlorophyll b were higher than the values of chlorophyll 

and carotene. 

     The current study showed a gradual decrease in the total protein values of plants 

in crude oil during experiential period compared to control treatment, recording the 

highest values at the 0.01% during the first day (29.4 mg/g) and the lowest in the 

concentration of 0.05% during the day 24 was (3.5) mg / g, and the statistical 

analysis showed significant differences below the probability level (P> 0.05) 

between the days and concentrations of the experiment. The study concluded that a 

gradual decrease of total chlorophyll values during period experimental, recorded 

the chlorophyll b values higher compare to chlorophyll a and carotene. the gradual 

decrease of protein values with the increasing the concentration. 
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 Hydrillaتأثير تراكيز مختمفة من النفط الخام عمى محتهى الصبغات والمحتهى البروتيني لنبات 
verticillata 

 

نهر عماد عبد الرحيم   ،قاسم كاظم محمد الأسدي  ،*صادق كاظم لفته الزرفي  
 ، الظجف، العخاقكمية العمهم ، جامعة الكهفة قدم عمم البيئة،

 الخلاصة
أجخيت الجراسة الحالية لتحجيج تأثيخ الظفط الخام عمى أصباغ ومحتهى البخوتين في نبات اليايجريلا      

Hydrilla verticillata  تم تعخيض 2012إلى شباط  2012من كانهن الاول .Hydrilla verticillata 
يهما. تم تقييم محتهى  24( ٪ من الظفط الخام لطجة 0.01،0.05،0.10،0.20لتخاكيد مختمفة من الطعاملات )
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، الكاروتين والبخوتين داخل الأندجة الظباتية خلال الأيام a ،bالكمهروفيل عمى أنو محتهى الكمهروفيل الكمي، 
قيم الكمهروفيل لمظبات، والتي تتعخض أظيخت نتائج ىحه الجراسة زيادة في إجطالي  (.24و 16، 2، 1)

لتخكيدات مختمفة من الظفط الخام مقارنة بطعاممة الديطخة خلال اليهم الأول من التجخبة وانخفضت مقارنة 
( 22.42( من التجخبة. سجمت اعمى قيطة لمكمهروفيل الكمي )24و  16, 2بطعاممة الديطخة خلال اليهم )
٪ خلال اليهم الأول وأظيخ التحميل الإحصائي فخوق معظهية ذات دلالة  0.10ميكخوغخام / غخام عظج معاممة 

( بين التخاكيد وأيام التجخبة. اخحت قيم الكمهروفيل أ، ب  P> 0.05إحصائية تحت مدتهى احتطالية )
يل أ والكاروتيظات لمظبات ميلا بالاتجاه العام لمكمهروفيل الكمي. كانت قيم الكمهروفيل ب أعمى من قيم الكمهروف

 والكاروتيظات.
أظيخت الجراسة الحالية انخفاضًا تجريجيًا في إجطالي قيم البخوتين لمظبات خلال الفتخة التجخيبية مقارنةً      

ممغم / غم( وأدنى معجل  22.4٪ خلال اليهم الأول )0.01بطعاممة الديطخة، حيث سجمت أعمى القيم عظج 
( ممغم / غم، وأظيخ التحميل الإحصائي فخوق معظهية 3.5كانت ) 24٪ خلال اليهم  0.05سجل في تخكيد 

( بين تخاكيد وأيام التجخبة. واستظتج من الجراسة  P>0.05ذات دلالة إحصائية تحت مدتهى احتطالية )
انخفاض تجريجي في قيم الكمهروفيل الكمي خلال الفتخة التجخيبية، سجمت قيم الكمهروفيل ب أعمى مقارنة 

 اروتيظات. وانخفاض تجريجي في قيم البخوتين مع زيادة التخكيد.بالكمهروفيل أ والك
Introduction 

     Oil pollution is a common problem worldwide. The problem of oil pollution has emerged because 

of the rapid technological development in the oil industry, which resulted in an increase in its 

production and increase in the irregular use, so increased the introduction of oil and its derivatives to 

the environment, especially the water environment for many transportation accidents [1],and crude oil 

is a complex mixture of thousands of hydrocarbons and nonhydrocarbon compounds, Total petroleum 

hydrocarbon (TPH) is a term used to describe a large family of several hundred chemical compounds 

that originally come from crude oil. Crude oil is used to make petroleum products, which can 

contaminate the environment [2].  

     TPH is a mixture of chemicals, but they are all made mainly from hydrogen and carbon, called 

hydrocarbons. Some chemicals that may be found in TPH are hexane, jet fuels, mineral oils, benzene, 

toluene, xylenes, and naphthalene, as well as other petroleum products and gasoline components. 

However, it is likely that samples of TPH will contain only some, or a mixture, of these chemicals [2]. 

The chemical composition of crude oil varies significantly and can have diverse effects on different 

organisms within the same ecosystem.[3] .These differences in toxic effects are due to qualitative 

compositional differences in the various products, as well as concentration differences of the chemical 

constituents[4,5] Researches showed that Hydrocarbons compounds accumulated in the plants cells 

suppressed their photosynthesis by reducing the primary photochemical yield, increase of energy 

expenditures [6] Oil also could block the absorption of CO2 and nutrients, leading to decrease 

chlorophyll a and reduce of primary productivity. Oil would destroy the cell structure and membrane 

system of plants and disturb the operation of anti-oxidation defense system, stop the synthesis of 

nucleic acid and protein, even induce the cell abnormality and gene mutation [7]. 

      The use of aquatic macrophytes for treatment of oil pollution to mitigate a variety of pollution 

level is one of the most researched issues all over the world. Phytoremediation is green technologies 

that use plants to remove contaminant from the environment. As well as is technology 

environmentally friendly and potentially cost- effective. Phytoremediation classified in containment, 

degradation, extraction pollutant. Sometimes combination of these methods used for remediation. 

Plant could contaminant from the water and concentrate them in their tissues, and degraded pollutant 

by biotic and abiotic process. Plants could uptake solvent, aromatic hydrocarbons and other organic 

contaminant from the water, underground water. Mechanism involves in Phytoremediation process are 

Phytodegradation Phytoextraction, Phytoaccumulation, Rhizodegradation and Phytovolatilization.  

     The selection of the aquatic plant species is one of the skilled tasks prior to the design of a water 

treatment facility. An effort has been made in this review to cover the most researched aquatic flora 

for mitigation purposes and their possible use in treatment as the selection of an appropriate aquatic 

plant species reduce the time and cost of the treatment processes. Recent many of researcher 

investigation on H. verticillata plant about impossibility this plant to tolerate any pollutant such as 
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heavy metal, pesticides, and hydrocarbons. [8-11]. The study aimed to study the effect of 

hydrocarbons on the pigments content and protein of Hydrilla verticillata. 

Material and Methods: 

     Plant samples of H. verticillata were collected from the Euphrates River ( Al-Zarqa region in Kufa 

city) located between Longitude °32 99ˊ 861ˊˊN and Latitude °44 28ˊ 10ˊˊE.(Map 1). The experiment 

was carried out in the culture room that included constant temperature (28 C  ) and light (500 lux) 

during the period from December 2018 to February (2019) at the college of science, University of 

Kufa(Najaf, Iraq). 

 

 
Map 1-Map represented the collecting position of the samples from Euphrates River 

 

Experimental Design 

     Terminal shoots of both species were cut into 15 cm length fragments while existing branches, 

roots and flower buds were removed. They were planted in plastic containers all were equal 

dimensions (40cm length x 25cm width x 25cm height) filled with 10 liters of water per container and 

the water level of each container was maintained at a constant level throughout the experiment. Our 

experiment was designed in 15containers (plastic tank) divided into five treatments, for each treatment 

with three replications. In the four treatments contain different concentrations of crude oil, a fifth 

treatment were only planted without crude oil (control). 

     The experimental was arranged in Completely Randomized Design and plant growth parameters 

(Chlorophyll content and protein content) were recorded after (1, 8, 16 and 24) day of planting after 

acclimatized of the plant for 14 days in tap water; after acclimation, plant exposed to chosen 

concentrations of the crude oil; (0.01%, 0.05%,0.10% and 0.20%), with constant light irrationally (500 

Lux.); photoperiod (12/12 light/dark) and temperature 28C
 
.  

     Plant growth parameters measured total chlorophyll, chlorophyll a and chlorophyll b according to 

[12] by spectroscopy type (Spectrophotometer SP-300) at waves (470,645 and 663) nm. 

Used the Biuret method to estimate the protein in plant tissues, were measured Absorbance by 

Spectrophotometer(SP-300) at a 555 nm wavelength. Bovine protein solution was used in the 

preparation of the standard curve and the protein content was expressed in mg / g plant tissue [13]. 

Statistical analysis  
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     The experimental plots were arranged in Completely Randomized Design;data were analyzed by 

using SPSS statistical software (version 16) 
Results and Discussion: 

     Chlorophyll is the green pigment responsible for photosynthesis (energy production) and is found 

inside the plant cell in the plastids [14]. The chlorophyll content of the plant cell is affected by the 

presence of essential elements such as calcium and magnesium that responsible for chlorophyll 

formation. Many elements are necessary for the plants' growth and the formation of chlorophyll 

pigment that is responsible for the process of photosynthesis, including iron, as it has a key role in the 

formation of chlorophyll through the presence of many of the coenzymes, including Cytochrome 

Oxidase and Catalase and Peroxidase [15]. 

      The current results showed a decrease in the ratio of total chlorophyll of plants under study, the 

total chlorophyll was recorded with a maximum value 29.5 µg/g in (0.10 %) treatment of crude oil 

during 1 day and the minimum value was 6.04 µg/g in (0.20%) during 24th days of experimental 

Statically analysis under probability (p˂0.05) showed there are significant differences between all 

interactions (Figure-1). The mean of chlorophyll a of plants in the current study was recorded with a 

maximum value recorded in (0.05%) treatment of H. verticillata was 6.08 µg/g during 1 day and the 

minimum value recorded in (0.10%)treatment was 1.13 µg/g during 16
th
 days (Figure-2).While 

chlorophyll b was recorded high values of H. verticillata in (0.05%) treatment was 24.1 µg/g during 1 

day and minimum value was 4.84µg/g in0.20%treatment during 24
th
 days of experimental (Figure- 

3);The mean of plant carotene in the current study was recorded with a maximum value recorded in 

(0.10%) treatment was 2.94 µg/g during 1 day and the minimum value recorded in (0.01%) treatment 

was 0.82 µg/g during 8 days of experimental (Figures-4, 5). Statistical analysis under probability 

(p˂0.05) showed there are significant differences between all interactions. 

     The existence of crude oil in the water may be a reason to inhibit the synthesis of chlorophyll in 

Hydrilla verticillata plant. Crude oil is a combination of aliphatic and aromatic molecules and high 

molecular weights of organic compounds that inhibit the enzymes needed to chlorophyll synthesis 

[16]. [17] explained with a high concentration of crude oil decreases the total chlorophyll content, 

chlorophyll a, chlorophyll b, and carotenoids significantly decrease. The low chlorophyll content in 

the plant was an indicator of environmental pollution [17]. [18] showed that the decrease in the total 

chlorophyll content in the leaves may be due to the alkaline state resulting from the solubility of the 

chemicals in the oil into the cell extractor responsible for degradation of chlorophyll. Previous studies 

have shown that total chlorophyll content decreases in oil-contaminated leaves compared to control 

treatment [19,20].This is also due to the fact that the crude oil in the water causes a "visible" change in 

the color of the water and thus affects the transparency of the water by reducing the passage of light 

and thereby inhibiting the photosynthesis process in chloroplasts as well as the formation of ROS 

(Reactive Oxygen species) Plant that directly or indirectly affects photosynthesis [21].The sensitivity 

of chlorophyll a and b during day 7 and explains the effect of the Photosystem II on complex external 

factor [22] 

     Studies have shown that low chlorophyll b content will affect the stability of the photosystem, 

resulting in unstable photosynthesis and reduced plant tolerance to stress. Conversely, chlorophyll b 

content may increase under pressure, possibly due to increased plant tolerance, and the plant can adapt 

to Difficult conditions by controlling the chlorophyll ratio (a and b) [23]. The inhibition of 

photosynthesis leads to increased deterioration of chlorophyll pigments to produce carbon to meet the 

energy needs of cells. It is also suggested that when photosynthesis is inhibited, cells speed up the 

process of dye decomposition to maintain the balance between energy use and absorption [24] 
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Figure 1-Means total chlorophyll of H. verticillata after exposed to different concentration of crude 

oil during the experimental period. 

 
Figure 2-Means chlorophyll a of H. verticillata after exposed to different concentration of crude oil 

during the experimental period. 

 
Figure 3-Means chlorophyll b of H. verticillata after exposed to different concentration of crude oil 

during the experimental period. 
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Figure 4-Means carotene of H. verticillata after exposed to different concentration of crude oil during 

the experimental period. 

 

     Protein plays an "important" role in the metabolism and plasma membrane, where it regulates the 

processes that overlap the external and internal membrane [25]. Dissolved protein content is an 

"important" indicator of the plant's physiological state [26] The results of the study showed a decrease 

in protein content in plants during the treatment period due to plant stress caused by ROS (Reactive 

Oxygen Species), which are oxygen-reactive chemical molecules such as Superoxide anion (O2), 

hydrogen peroxide (H2O2) Hydroxyl (OH-). Leading to oxidative stress that produces these 

compounds as transverse products during metabolism that affect plant cells and lead to their death, as 

well as the breakdown of protein, fat, and DNA [27].Studies have shown that plants can slow down 

the rate of protein synthesis when under stress conditions, thereby reducing protein content [28]. 

    After the exposure of the plant to crude oil for 16 days, the differences in protein content in H. 

verticillata were not important because the plant antioxidant enzymes were activated, and the stability 

of the organism was maintained. However, with the increased concentration of crude oil, the protein 

content gradually decreased. May be due to the breakdown of soluble proteins in the exposed plant or 

due to the increased activity of protease or other proteolytic enzymes that activated and destroyed the 

protein[29]. 

Conclusion: 
     H. verticillata has been affected when exposed to high concentration of hydrocarbons via 

chlorophyll content and protein content and will have the ability to tolerate hydrocarbons at low 

concentrations. 

 
Figure 5-Means total protein of H. verticillata after exposed to different concentration of crude oil 

during the experimental period. 
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