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ABSTRACT  
         The present study included identification the active compounds of an 

Macro-algae from the Iraqi water ecosystem . The macro-algae , 

Cladophora glomerata & Chara vulgaris which isolated from water cannel 

in Baghdad University during April 2016. Physic-chemical parameters 

were measured , such as air and water temperature, pH , Ca
+2 

, Mg
+2

 , Cl
-
 , 

No2
-  

, No3
-   

, Po4
-   

and So4
-   

. Results indicated that the active chemical 

compounds in the hot methanolic and ethanolic extracts for  Cladophora 

glomerata & Chara vulgaris were Alkaloid, Tannins, Saponins , Resins , 

Terpenes, phenols and Flavonoids .These findings suggest the possibility of 

using the Cladophora glomerata & Chara vulgaris as a novel source of 

natural antimicrobial agents in pharmaceutical industries. 
Key word : Cladophora glomerata & Chara vulgaris, Macro-algae and active compounds. 

Introduction : 
         Macroalgae are an important source of bioactive natural compound, 

they are regard as a source of bioactive compounds with cystostatic, 

antihelminthic, antiviral , antibacterial and antifungal activities,  they have 

also been used to cure some sicknesses such as cancer, arthritis etc. 

Macroalgae are naturally renewable sources which are additionally utilized 

as food, feed and fertilizer in many parts of the world. They have been 

screened broadly to confine lifesaving drugs or biologically active 

substances everywhere throughout the world (1). 

         Cladophora  glomerata  is a genus of filamentous  branched green 

algae which forms free-floating mats in shallow waters or attached to the 

base of shallow pools for example, lakes and canals, in shaded littoral 

zones of lakes, and in slow streams stay connected to the substratum by a 
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basal cell ( 2). while Chara vulgaris is a genus of submerged plant –like 

green algae, that has central axes hard between notes with whorls of 

branches at each node, it has gray- green colour sometimes crusted with 

carbonates making rough to touch and it has often garlic or skunk-like 

odor(3). 

         The aquatic environment is an excellent reservoir of bioactive natural 

compounds, which display structural/ chemical types not found in 

terrestrial natural products (4). Numerous aquatic organisms make 

bioactive metabolites in response to ecological pressures, inclouding 

competition for space, the fouling of the surface (5). In addition, they 

improve a chemical strategy for defence to make sure their existence, and 

to produce extremely active molecules, then having to act as aqueous 

medium very diluted (6). 

         In the current need to find out novel and effective drugs against 

resistant pathogenic strains; algal derived compounds have a wide range of 

biological activities for instance antibiotic, antiviral, antioxidant, 

antifouling, anti-inflammatory, cytotoxic and antimitotic activities that 

could be explored more (7).Bioactive compounds: polyphenols, catechin, 

flavonols, glycosides, and tannins discovered from methanol extract of red, 

green and brown algae are been described to have exceptionality in their 

molecular skeleton and structures contributing to the strong antioxidant 

activity (8).  

        The purpose of this work was to detect the active compounds of two 

macroalgae collected from water cannel in Baghdad University, with two 

extraction solvents (ethanol and methanol) ,and study some physiochemical 

parameter of these aquatic environment  which effected on  quality and 

quantity of active compounds formation. 

Materials and Methods: 
Collection and Preparation of Samples: 
        Samplings were carried out from water cannel in Baghdad University 
middle  of Iraq, which located on longitude 33°16'09.5"N and latitude 
44°20'19.41"E, during  April 2016. Samples of Cladophora glomerata & 
Chara vulgaris were collected manually from the rock. The harvested 
macro algae were kept in plastic bags and transported to the laboratory. 
Algal specimen of species were pressed and stored in 5% formalin for 
identification according to (9). Biomasses of macroalgae were rinsed with 
fresh water to eliminate other materials such as sand, shells, etc. The 
macroalgae were stored in the laboratories to identified and dried at 50°C 
under ventilation in an oven and then grounded to powder form by the 
blender. 
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    Some Physio-chemical Parameters such as temperature and pH were  

measured in the specific location ,then in the laboratory measured some 

soluble cationic ions such as calcium and magnesium, as well as some of 

anions, such as dissolved, chloride, sulfate, nitrate, nitrite, phosphate, with 

three replicates for each test, according to the methods described in. (10).    

Preparation of alcoholic extract  
       The hot alcoholic extract was prepared by Soxhelet extraction 

according to (11). In this process the dried powder form of algae material 

extracted by using ethanol and methanol alcohol. After completion the 

process the concentrated active constituents from macro-algae were kept in 

sterilized test tubes stored in refrigerator till further use. The traces of 

ethanol and methanol were removed by keeping the tubes at 50˚c for 1 hr.  

Evaluation of some of the active compounds in the extracts : 

       Table (1) refers to the active compounds evaluated in hot methanol and 

ethanol extracts with its procedure reference. 
Table (1): refers to the active compounds evaluated in hot methanol and ethanol 

extracts with its procedure reference.  

Active compounds Reference 

Glycosides       (12) 

Phenols, Alkaloids 

Saponines 
      (13) 

Terpenes       (14) 

Steroids 

Resins , Coumarines 
      (15) 

Tannins  (16) 

Flavones  (17) 

Results and Discussions: 

Algal isolates  : 
        Cladophora is a branching, benthic, attached, filamentous green 

macro alga that forms a moss like structure (Figure 1). This alga is 

worldwide distribution in marine as well as freshwater habitats. Filaments 

are often longer, forming “streamers” which can be in excess of 1-2 m 

length  (Figure 2 ), Coarse, dark-green to brownish-green, branching, hair-

like filaments with cross walls separating segments; each segment has more 

than one nucleus . Cladophora germination and growth usually requires 

hard substrates for attachment, such as rocks, a further physical 

requirement for Cladophora growth is water motion, that agree with (18) . 

 The most common classification of this macroalgae according to (9). 
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Division..........................Chlorophyta  

Class..............................Chlorophyceae 

Order.............................Cladophorales 

Family...........................Cladophoraceae 

Genus........................... Cladophora 

 
Figure (1): Cladophora glomerata in abstract eye  

 

 
Figure (2): Cladophora glomerata under microscope(40x) 

       The alga Chara vulgaris distinguished to root and shoot system further 

comprising of well _developed vegetative and reproductive structures. 

Vegetative parts have been studied in detail under light microscope but it 

had helped very little to study the minor details particularly with regard to 

the reproductive organs especially the mature oospore which exhibit 

peculiar patterns of ornamentation in the wall as shown in figure  (3,4)  as 

well as pattern of classification  (9). 
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Division.......................... Charophyta  

Class.............................. Charophyceae 

Order............................. Charales 

Family........................... Characeae 

Genus........................... Chara  

 
Figure (3): Chara vulgaris in abstract eye  

 
Figure (4): Chara vulgaris under microscope  

Chemical and Physical Parameters: 

        Table (2): Refer to Chemical and Physical Parameters for water cannel 

in baghdad university  . 
Table (2): Physico-chemical Parameters of the water canal  

(Mean ± standard deviation) Test 

25.6  ± 0.763 Air temperature ˚C 

32.7 ± 0.832 Water temperature˚C 

7.9 ± 0.0 pH 

39.87 ± 0.616 Mg
+2

  (mg / l ) 

0.9724 ± 0.171 PO4
3-

  (mg / l ) 

5.7  ± 0.0 NO2
-
 (mg / l ) 

9.961 ± 1.086 NO3
-
 (mg / l ) 

275.64 ± 5.483 SO4
-
 (mg / l ) 

110 ± 0.0 Cl
-
     (mg / l ) 

56.186 ± 1.320 Ca
+2

   (mg / l ) 

 

https://en.wikipedia.org/wiki/Charophyta
https://en.wikipedia.org/wiki/Charophyceae
https://en.wikipedia.org/wiki/Charales
https://en.wikipedia.org/wiki/Characeae
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         Active compounds are, by their very nature, biologically highly active 

and they are consumed in high amounts, which might pose an issue in 

terms of quantity and quality of emissions during their life cycle. The 

presence of active compounds in the environment is a globally emerging 

issue (19)  

       The quality of Water means all physical characteristics , chemical  and 

biological all must be at un effective levels of acceptability, quality 

described as unacceptable in case one or more of characters change ,These 

properties are great important in aquatic systems ,because their influence in 

determining the quality of good water, this is accomplished by comparing 

these factors with global standard specifications for quality of water, 

considering that water plays an important role in maintaining the safety and 

health of the consumer ,the variation of these factors continuously 

depending on the nature of geological and climatic conditions of the study 

area (20).  

 The table (2) shows the results of measurements of some 

physicochemical parameters of the water canal in Baghdad University  at 

the study period, spring , air temperature was 25 ˚C conditioning and 32 ˚C 

of water temperature, which are optimum for the growth of most organisms 

including algae, as is the temperature, one of the most important factors 

affecting the neighborhoods that have a direct impact in the proportion of 

dissolved oxygen in the water as well as pH growth (21). 

 The availability of nutrient and phytoplankton biomass fluctuated 

widely on a range of time scales from days to seasons to years .Nutrient 

bioassays are good indicators as to which nutrient has the potential or likely 

to limit phytoplankton growth at a particulate time and space (22). 

       Concentrations of Nitrate scored high level at summer and spring this 

probably due to the bacterial activity and organic compounds 

decomposition that associated with higher temperature. On the other hand, 

the decreased concentrations of NO3 in spring were mostly caused by the 

decrease of aquatic plants growth during these seasons (23), that agreed 

with our results. 

       Nitrite compound considered as a medium product and non-stable, 

effected by the oxidation and reduction of non-organic nitrogen, present in 

low level of waters with good ventilation. This converts by the oxidation to 

NO3 while NO2 reduced and convert to ammonia when oxygen is low (23). 

         In aquatic ecosystems, phosphorus occurs mainly in the phosphate 

(PO4) form. Phosphate comes in two primary forms :organic and inorganic .

Organic phosphate is bound in plants and animals and is not available for 
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phytoplankton .Inorganic, or Orthophosphate, also known as reactive 

phosphorus is the form that available and required by phytoplankton (24). 

All the ions which studied in this work most abundant natural element in 

the earth's crust and it is a common constituent of natural water, the sources 

of magnesium are ferromagnesium minerals in igneous rocks and 

magnesium ,calcium, it is one of the main contributors to water hardness, 

and also considered to be an essential element for all living organisms (25). 

         The finding of  this study was agreed with  the results of other studies 

conducted by other researchers in the Tigris River which is responsible for 

provide the study area with water  in the same period(20). but didn’t  agree 

with studies of (26). 

 The study of  quality of Water means all physical characteristics 

considering that water plays an important role in maintaining the safety and 

health of the consumer ,the variation of these factors continuously 

depending on the nature of geological and climatic conditions of the study 

area and that lead to different the active compounds which found intra algal 

cell , and that led to understood the variation in active compounds which 

found in same algal genus but with different environments and collection 

time (27). 

Detection of some active compounds from algae 

 Results showed the primary detected for the active  compounds 

which is shown in Table (3) the extract of hot ethanol for alga Chara 

vulgaris  contains many of which phenols ,tannins, Saponines, alkaloids, 

Terpenes , Steroids, Flavones, Resins. And pH of extract was 5.While the 

hot ethanolic extract of Cladophora glomerata showed many active 

chemical compound , like alkaloids, Terpenes , Steroids, Flavones, Resins 

,Saponines, tannins and pH of extract was 6 , results showed in the table (3) 

dis agree with (27) who isolated the same algae from Baher AL-Najaf and 

that may be because variation in invironment and collection time .      
    Table: (3)Active compound which found in algal extracts. 

Chemicals Compound A B C D 

Glycosides _ _ _ _ 

Phenols _ _ + + 

Alkaloids + + + + 

Terpenes and Steroids + + + + 

Resins + + + + 

Saponines + + + + 

Tannins + + + + 

Flavones + + + + 

Coumarines _ _ _ _ 
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Extract 

pH 
6 6 5.8 6 

A- Cladophora glomerata    (Hot Methanol Extract) 

B- Cladophora glomerata )      Hot Ethanol Extract) 

C- Chara vulgaris  (Hot Methanol Extract) 

 D- Chara vulgaris (Hot Ethanol Extract) 

 As results showed the First detected which is shown in Table (3) for 

the active chemical compounds to extract hot methanol for alga Chara 

vulgaris  it Similarity of compounds  that appeared in extract hot ethanol to 

the same alga which is similar to the active chemical compounds of extract 

hot methanol for alga Cladophora glomerata only differ in  Cladophora  

glomerata  dosen't have phenols So the activity of these compounds are 

(Terpenes which have  biological activity for viruses, bacteria, fungi and 

protozoa ) and phenols which is one of oxidizing compounds toxic to 

microorganisms as well as tannins, which works to stop bleeding and 

secretions and inhibit enzymes and proteins tanker in the cell 

membrane(28) .  

 Alkaloids are characterized by their ability to break into the bacterial 

cell and intrection  with the nucleic acid DNA and have  important 

compounds in medicine intervention in the installation of several drugs as 

an important task has physiological effects on animals and is lethal 

materials .Most of them discouraging the growth of microbiology( 29) . 

Flavones contribute in reducing the risk of heart disease and also is prese's 

with anti-oxidants. Flavonoids possess the effectiveness of its anti-

inflammatory and anti-allergic and anti-microbial neighborhoods and anti-

cancer(30). 

 Saponines   work to reduce bacteria suger thus, a cell death and exert 

a wide range of pharmacological activities including expectorant, 

antiinflammatory, vasoprotective, hypocholesterolemic, 

immunomodulatory, hypoglycaemic, molluscicidal, antifungal, 

antiparasitic and many others (31). While Terpenes  about 60% of which 

are anti-bacterial (28). Phytochemical analysis of the hot alcoholic  extracts 

revealed that, Alkaloids , Terpenes , Steroids, Resins Saponins , Tannins 

Flavones are generally present in the macroalgae alcoholic 

extracts,alkaloids and phenols were found in Chara vulgaris  (Hot 

Methanol Extract)  Chara vulgaris (Hot Ethanol Extract)  only .While  

Glycosides and Coumarines  were absent in both the extracts Table (3). 

 This results supports the findings of many authors(32,33). Many 

papers have been published which discuss the methods of manufacture and 

the composition of algal extract the general that the composition of extracts  
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strongly depends on the raw material ( geographical location of harvested 

algae and algae species )as well as on the extraction method. The 

biologically active compounds which are transferred from the biomass of 

algae to the liquid phase ,they have well documented beneficial effect on 

humans, animals and plants, mainly by protection of an organism from 

biotic and a biotic stress (antimicrobial activity, scavenging of free radicals 

and  host defence activity etc...(30,31 and 34). 

 The results showed that extracts of Cladophora glomerata and 

Chara vulgaris had Alkaloids, Tannins, phenols , Flavonoids and saponins, 

while Glycosides ,were absent. This results agreed with many studies such 

as )35,36( they screened the most active compounds in macroalgae. 

Biochemical analysis were being undertaken to determine the structure and 

nature of compounds responsible of the bio-activity of the extract. 
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