
 

46 

 

J.Thi-Qar Sci.         No. (3)              Vol.1       Janu. /2009 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Wathiq 1977@yahoo.com  
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISSN  1991- 8690                                                                        1661  - 0968 الترقيم الدولي 

 

Preliminary Biochemical study of Aqueous, Ethanolic and Alkaloids 

Extracts of Xanthium Spinosum L. 

 

W.S.Abdul-Hassan El-shebany 

 

 
Department of chemistry, college of science, university of Thi-Qar. 

 

Abstract 

 
           An aquous hot and cold aquous extracts and ethanolic extracts beside alkaloids 

fraction for Xanthium Spinosum L. have been prepared.Qualitative tests have been 

carried out for detection of their general chemical composition, and UV-Visible spectra 

were also obtained. The antibacterial and antifungal activities of extracts were tested by 

Agar wells diffusion method. Human blood cells were used to determine cytotoxicity for 

extracts in concentration 500 mg/ml.. No cytotoxic effects were observed by this 

concentration. 
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Introduction 

           In the recent years, researches have 

been directed towards curing a lot of 

various diseases by using the popular 

medicine known as( Folkloric medicine) 

for activity ,safety, and economic 

factors[1].  

           Recently, there are an interest in 

planting and investing medical plants 

through describing them as a natural 

source to make the remedy  instead of 

 some synthesized drugs of bad side 

effects
 
[2&3]. 

           Further more, the study of the 

activity of many medicinal plant extracts 

as anti-microbial agents has led to an 

important results which include their 

influence on target, other than that affected 

by manufactured antibiotics[4]. 

           In Iraq, there are many plants and 

herbs that need to do our best efforts to 

discover these fortunes enrich the science. 

The object of the present work is to 

investigate some of the chemical 

compositions of the plant Xanthium 

SpinosumL.(which belongs to compositae 

family(Asteraceae)) extracts and their 

activity   towards some  clinical bacterial 

and fungal isolates . 

 

Materials and Methods 

Preparation of plant material 

           The plant Xanthium Spinosum 

L.(Al-Hisak) was collected from Qalat 

suker in Thi_Qar governorate at June and 

July months  , gratefully classified by 

Dr.Abdul Ratha Akbar Alwan Al-Mayah 

at Biology Department, College of 

Science, University of Basrah, and washed 

well with tap water and then distilled 

water. The washed plant was placed on 

filter paper type whatman No.15 in dry 

place with good aerification and was 

turned over continuously to prevent decay 

of plant. Then it was kept on freezer till 

use.  

Preparation of the Extracts 

Preparation of hot aqueous and 

ethanolic extracts 

           Both hot aqueous or ethanolic 

extracts were prepared by extracting 20 

gm of dry plant with 500ml of distilled 

water or ethanol using soxhelet extractor . 

The extraction was carried out for 24 

hours. Then the extract was filtered and 

concentrated to one-quarter of the original 

volume by direct heating. The residual 

solution was left in Petri dishes to dry at 

laboratory temperature. These steps have 

been repeated many times to obtain 

enough amount of crude extracts. Crude 

extracts were collected and kept in the 

laboratory until use[5].  

 

preparation of the cold aqueous and 

ethanolic extracts 

           Both cold aqueous or ethanolic 

extracts were prepared by mixing 20 gm of 

dry plant with 500ml of distilled water or 

ethanol (95%). The mixture was stirred 

manually from time to time for 24 h at 

laboratory temperature, filtered and the 

filtrate was left in Petri dishes to dry at 

laboratory temperature. All the steps have 

been repeated many times to obtain the 

enough amount of crude extract. The crude 

extracts were collected and kept in the 

laboratory until use[5]. 

 

Extraction of Alkaloids 

Dried plant (20gm) tissue was treated with 

250 ml of 10% acetic acid in ethanol, and 

left for 24 hours, then filtered. The filtrate 

was  concentrated to one-quarter of the 

original volume and precipitation of the 

alkaloid was made by drop wise addition 

of conc. NH4OH.The residue was 
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collected by centrifugation, and washed 

with 1% NH4OH. The washed residue was 

dissolved in a few drops of chloroform, 

and left to dry at laboratory temperature 

,this represent a crude alkaloid[6]. 

 

Qualitative Tests 

           Several qualitative tests for extracts 

have been carried out to know their 

general chemical composition[6-15] . 

These tests were for alkaloids, glycosides, 

saponins, carbohydrates, tannins, 

ninhydrin, resins, vanillin-H2SO4, 

triterpenes, steroids,  sodium fusion, 

solubility and pH test [9] . 

 

Electronic Spectra Measurements  

           Electronic spectra were performed 

by UV Win 5.0 spectrophotometer at 

Chemistry Department, College of 

Science, University of Thi-Qar. It was 

used a quartz solution cell of 1 cm path 

length in the region (200-800)nm at the 

laboratory temperature. The solvents were 

distilled water and ethanol (95%), and the 

concentration of spectral solutions was 

0.01 gm/60 ml[16]. 

 

Infrared Spectra Measurements 

          Infrared spectra were recorded on a 

FTIR-8400S shimadzu spectrophotometer 

at chemistry department, college of 

science, of Al-Mustansyria University. 

Determination of Biological Activity 

          During this study obtained the 

bacterial and fungal isolates from 

mycology and bacteriology laboratory / 

college of science / university of Basrah. 

 

1-Determination of Antibacterial 

Activity 

  The bacterial isolates, were 

cultured by streaking method on Nutrient 

Agar (NA) (Oxid) incubated 5 ml from 

one young colony of growth in age of 24 

hours in Nutrient broth NB Oxide for 6 

hours at 37
0
C thus obtaining bacterial 

growth 10 cell/ml. After that 0.1 ml from 

growth was spread on Muller-Hinton 

(Difco), wells of 6mm diameter were 

made on surface of Agar and filled with 

100µl  extract of concentration 250, 500 

mg/ml ,then Petri dishes were incubated at 

37
0
C for 24 hours .  

 

2-Determination of Antifungal Activity 

      Agar wells diffusion method is used by 

doing digs on sabourauds dextrose Agar 

media as follows: 

1- Dextrose sabourauds Agar media is 

used to activate the fungal isolates 

at 27
0
C for 7 days to Aspergillus 

flavus and for 3 days to Candida 

albicans and Cryptococcus 

neoformans. 

2- Fungal suspension (0.2 ml) of 

concentration 310
6 

colony form 

unit/ml compared with Macfarland 

tube(1) is taken by using sterilized 

volumetric pipette and is poured on 

culture media. The suspension of 

Aspergillus flavus is then spread 

using L-shape sterilized by ethanol 

and flame. Then, the Petri dishes 

were left for 1 hour until the 

suspension dried but the yeast 

isolates was streaked on the culture 

media. 

3- By using sterilized cork borer, 

wells were done on the media in 

diameter of 6mm and filled by 

100µl of extract(in concentration 

500mg/ml and 250 mg/ml). 

4- The Petri dishes incubated at 27
0
C 

for 7 days to Aspergillus flavus and 

3 days to Cryptococcus neofomans 

and Candida albicans so the results 

were recorded by measuring the 

average of diameters inhibition 

zone[5,17,18].  
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Determination of cytotoxicity 

 

Human blood cells were used to 

determine cytotoxicity of the two 

extracts according to ref.[19]. 

Concentration of 500mg/ml of 

extract in phosphate buffer saline 

were prepared for both extracts .Also 

negative control contain only 

phosphate buffer saline and positive 

control(tap water) have been used. 

Then, 0.2 ml of blood cells were 

added to sterile test tube containing 

0.8 ml of extract to reach a total 

volume of 1 ml.The controls were 

treated in the same way. Incubation 

of the four test tubes at 37
0
C for 3 

hours  was made. Hemolysis was 

then followed    
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Table (1): Physical properties for extracts of Xanthium Spinosum L. 
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Table (2): Qualitative tests for extracts of Xanthium Spinosum L 

No. Tests 

Hot 

aqueous 

extract 

Cold 

aqueous 

extract 

Hot 

ethanolic 

extract 

Cold 

ethanolic 

extract 

Alkaloids 

1 Alkaloids test  

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

a 
Dragendroff 

reagent 

b 
Wagner's 

reagent 

2 Glycosides test - - - - - 

3 Saponins test 
 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

 

+ 

 

+ 

 

 

- 

 

- 

 
a 

Forming dense 

foam 

 

b 
Mercury(111)c

hloride test 

4 
Carbohydrates 

test 
 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 
a 

Phenol-

conc.H2SO4 test 

b Molish test 

5 Tannins test 
 

+ 

 

+ 

 

+ 

 

- 

 

+ 

 

+ 

 

+ 

 

- 

 
a 

Lead acetate 

test(1%) 

b 
Ferric chloride 

test(1%) 

6 
Ninhydrin test 

(1%) 
+ - +   

7 Resins test - - + +  

8 
Fusion with 

Sodium test 

 

 

 

- 

 

+ 

 

 

 

- 

 

+ 

 

 

 

- 

 

+ 

 

 

 

- 

 

+ 

 

 

 

- 

 

+ 

a Sulfer test 

b Nitrogen test 

9 Solubility tests 

 

 

+ 

 

+ 

 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

- 

 

 

- 

 

+ 

 

- 

 

 

- 

 

 

- 

 

+ 

 

- 

a 
Solubility in 

Water 

b 

Solubility in 

Ether 

 

c 
Solubility in 

HCl (5%) 

 

d 

Solubility in 

NaOH(5%) 

e 
Solubility in 

NaHCO3 (5%) 
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*Nagative control: Phosphate buffer saline 

*Positive control: Tap water 

*(-): No hemolysis 

*(+): Hemolysis was found 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (3): Cytotoxicity for extracts of Xanthium Spinosum L. against red blood 

cells. 

 

Table (4) : Absorption data of hot and cold aqueous and ethanolic extracts of 

Xanthium Spinosum L. 
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Table (5):FTIR data of extracts of Xanthium Spinosum L. 
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Figure(1):Electronic absorption Spectra for: (1) Hot aqueous extract, (2)Cold                

aqueous extract, (3) Hot ethanolic extract, (4) Cold ethanolic extract 

of Xanthium Spinosum L. 
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Figure(2): FTIR spectra for: ( 1) hot aqueous extract,(2) cold aqueous extract. 

1 2 

Figure(3): FTIR spectra for: ( 3) hot ethanolic extract,(4) cold ethanolic extract. 

4 3 
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Figure(4): FTIR spectrum for alkaloid extract. 

Figure (5): Sensitivity of bacterial isolates: Staphylococcus aureus,streptococcus pyogenes,Escherichia 

coli,and klebsiella sp. against alkaloids extracted from Xanthium Spinosum L. (1) in concentration 

500mg/ml. (2):control (Chloroform). 
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Figure (6): Sensitivity of fungal isolates:Aspergillus flavus,candida albicans, and 

cryptococcus neoformans against alkaloids extracted from Xanthium Spinosum 

L. (1) in concentration 500mg/ml. (2):control (Chloroform). 
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Figure (7): Sensitivity of bacterial isolates: staphylococcus aureus, streptococcus 

pyogens,Escherichia coli,and klebsiella sp. against: 1-hot aqueous extract. 2- cold 

aqueous extract. 3- hot ethanolic extract. 4- cold ethanolic extract of Xanthium 

Spinosum in concentration 500mg/ml for all. 5- control: (Ethanol). 
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Figure (8):Sensitivity of fungal isolates: Aspergillus flavus, candida 

albicans,and Cryptococcus neoformans against: 1- hot aqueous extract. 2- cold 

aqueous extract. 3-hot ethanolic extract. 4- cold ethanolic extract of Xanthium 

Spinosum L.in concentration 500 mg/ml for all. 5- control (Ethanol). 
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Table (6): Inhibition zone diameter average measured in mm for extracts of 

Xanthium Spinosum  L.in concentration 500 gm/ml against some bacterial and 

fungal isolates. 
 

 

Table(7): Inhibition zone diameter average measured in mm for extracts of 

Xanthium Spinosum L. in concentration 250 gm/ml against some bacterial and 

fungal isolates. 
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Discussion 
 

The cases of the infecting with 

many  pathogenic microorganism such 

as gram positive , gram negative bacteria 

or fungi which  exhibited  recently  

resistance for many antibiotics. Also, 

Increasing of treatment cost, decreasing 

of averages of antibiotics production, 

and appearing of the isolates resisting   

the treatment   had led many researchers 

to search for new sources for treatment 

instead of chemical drugs such as plants 

[20] .For a long time, excavating of 

scientists continued in  the equatorial 

forests, the farms, and the environmental 

systems of earth about unusual materials 

for saving human needs ,so the nature 

was the classical source for organic 

chemical compounds  which  used in 

medicine. since more than 3000 years, 

the first societies have known that their 

environments rich with plants which 

saved methods of treatment of many 

camelish diseases and   many  bacterial    

and fungal infections[21]. 

 Along  every the centuries ,the 

focusing was on drugs which extracted 

from plants and to ensure continuation in 

obtaining new chemical compounds and  

to discover useful drugs for humanity 

,the biological techniques was merged 

with chemistry of natural products to 

facilitate the obtaining  the new and rare 

natural products ,also  in the present time  

the increased  focusing  on techniques of 

genetic geometry and genetic mutations 

may be useful in generating changes in 

chemical content for plant which may 

gives positive restricken back in 

changing type of chemical compounds in 

plant[22]. 

 The discovery of many new 

antibiotics from the plant  and their use 

was one of great scientific achievements 

because of  the controlling  some 

bacterial and fungal infections  and   

human became indeed capable to treat 

killing diseases ,while  other diseases 

was  obliterated  utterly[23].  

      Many studies indicated to use of this 

plant as, antiparasital ,antiviral,  

antibacterial ,and antifungal because it 

contains many active compounds such as 

alkaloids ,phenols,resins,and which 

agree with results in our study  

[42] (table 2).  

We can note from table(1)that  

the extracts are of basic properties which 

indicate that biological activities are not 

due to acidity of extracts . we can also 

note that the existence of resins in 

alcoholic extracts and their absence in 

aqueous extracts may be the reason of 

the high inhibition activities for 

alcoholic extracts in comparing with 

aqueous extracts (tables 6&7). 

The resins are very complex 

chemical structures results from 

oxidation of different types of odorant 

oils or gummous materials, insoluble in 

water, but dissolve in organic solvents 

such as ether and alcohol[25]. 

The present study agree also 

with[26] which showed that Mastic 

lenticus plant contained resins  which are 

antimicrobial active. These compounds  

has special chemical affinity for reacting 

with cell ingredients or may have 

specific accepters at in  the bacterial and 

fungal cell membrane and   also there are 

suitable  carriers which carry resins 

molecules to inside of the cell to inhibit 

the action of enzymes ,coenzymes, and   

other biological active molecules[27]. 

It is apparent from figure (1)and 

table (4)that the pattern of absorption 

bands is the same in all spectra and the 

bands of absorption spectra due to 

* transition[16].Spectrum of hot 

aqueous extract exhibited one band at 

192 nm which remains in spectrum of 
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cold aqueous extract and other band with 

lower energy (at 278 nm)  appears   too. 

Both ethanolic extracts showed up two 

bands ,the first band at 208 nm is shifted 

to lower energy in cold ethanolic 

extract(at 211 nm) ,while the second 

lower energy band remains 

approximately itself in both ethanolic 

extracts. The bands in ethanolic extracts 

are of lower energy in comparing with 

bands in hot aqueous extract and that 

may be related to rather more rigid 

compounds in the last[ 27].For  the same 

reason, the compounds in cold ethanolic 

extract are of lower rigidity than 

compounds in hot ethanolic extract[28].  

The more relevant N-H, C-H, 

amideΙ&ΙΙ stretching and C-H&C-N 

bendings,methylene twisting and 

wagging absorption bands are listed in 

table(5)[16]. 

The plant extracts may   

influence different microbes, so they 

called broad spectrum antibiotics or 

influence one specific pathogenic 

microbes, but not the other and here they 

called narrow spectrum antibiotics[29]. 

In general, the extracts 

influenced both gram positive and gram 

negative bacterial isolates  but there are  

obvious  variation in the effect on fungal 

isolates (tables 6&7and figures5&6).The 

yeast Candida albicans was more 

affected and the cause may be not to 

have a thick capsule surrounds its walls 

as in the yeast Cryptococcus neoformans 

or   the cause  due to  existence of 

conidia ,thick walls, and high ability on 

a bearing unsuitable circumstances as in 

Aspergillus flavus[30] which showed up 

high resistance against the extracts. 

In general, the variation in the 

sensitivity of fungi towards different 

plant extracts belong to fungi nature    

itself from where structure, its cellular 

membranes  thickness, and its contents 

of lipids , proteins and the relation of 

these with mechanism of action of the 

active compounds of extracts [31]. 

The crude alkaloids were found 

of lower biological activity in comparing 

with other crude extracts. The cause may 

be the impurity and necessity of isolation 

and purification of an alkaloid 

compound and or the cause may be the 

microscopic creature itself that it has 

mechanisms enable it for resisting crude  

alkaloids[6]. 

The extracts don’t show up any 

cytotoxicity (table3) when they tested by 

using human blood cells and these 

results of high interest on study of 

activity of antibacterial and antifungal 

plant extracts where some compounds of   

plant   are toxic in their   nature[2]. 

The use of human blood cells for 

testing cytotoxicity of compounds or  

plant extracts in lab  is simple method 

,un costly, and its results are  fast   and it  

is considered the first step in the work  

positively  and  in the continuity of 

testing the extracts on human by 

pharmacy and medicine colleges[32]. 

 In the shadow of  wide use of 

classic plants as antibacterial and 

antifungal drugs where they have usually  

wide antibacterial and antifungal  range 

and also they don't have any cytotoxicity 

on  host  cells , these plants became very  

important upon their use in preparing   

aseptic or antiseptic materials or their 

use as one of components of   chemical 

drugs[33]. 

 

 المصادر العربية
(. النباتات الطبية،، 1891حسين ، فوزي طه قطب)      .1

 ر المريخ للنشر، الرياض. زراعتها ومكوناتها. دا

(. 1891كريم ، فوزي محمد فرحان ، صالح احمد)     . 4

النباتةةةات الطبيةةة، فةةةم اوردن. منشةةةورات  ام ةةة، 

 اليرموك. الاردن.

القةةةاطج،  امةةةم محمةةةد  النمةةةار،  ةةة   م ةةةط         .3

(. مقدمةةةة، فةةةةم 1894صةةةةاحر محمةةةةد )  وشةةةةر ، 

 الكيميةةاا ال يةةوي،.الطب ، الاولةة ،  ام ةة، صةة  
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                                                       الدين.

          

(. 1893انتريكين،  ون ب وكيرونيز، نيكولاس د)     . 2

تشةةة يل المركبةةةات ال يةةةوي،. تر مةةة، د.موفةةة  

يامةةةين شةةةندال، ود. روعةةة، نيةةةا. الةةةدين صةةةالح. 

  ام ، الموصل.

 -سةةتيرالحريشةةاوي، رواا محمةةد عبيةةد. رمةةال، ما      .5

 (.4002 ام ، الب رة. ) -كلي، ال لوم 

،مةةةة ان، كةةةةارم  امم.رمةةةةال، ما سةةةةتير.كلي، الحسن .    6

           (.4001ال لوم.قسم علوم الحياة.)

كلية، -الذهب، أزهار عمران لطيف. رمال، ما ستير.     7

 (.1889 ام ، حاحل ) -ال لوم 

 كليةةة،-واثةةة  مةةةتار عبةةةد الحسةةةن. رمةةةال، ما سةةةتير    .8 

 (.4003 ام ، الب رة)      -الترحي،

 -كلية، ال لةوم  -نموى محمد  ميل. رمال، ما ستير      .9

 (.4002 ام ، الب رة. )

-كلية، الترحية،-مةلمان. رمةال، ما سةتير ، مة دهميم    .10

 (.4003 ام ، الب رة )
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