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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 Irag, 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
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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 Dby 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-H,SOy,
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
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one young colony of growth in age of 24
hours in Nutrient broth NB Oxide for 6
hours at 37°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
100ul extract of concentration 250, 500
mg/ml ,then Petri dishes were incubated at
37°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°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 3x10° 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
100ul of extract(in concentration
500mg/ml and 250 mg/ml).

4-  The Petri dishes incubated at 27°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
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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°C for 3
hours was made. Hemolysis was
then followed

phosphate buffer saline and positive

Results
Table (1): Physical properties for extracts of Xanthium Spinosum L.
1 %oYield of

No. Extracts Type Color appearance Fxtracts pH
1 | Hotaqueousextract | Dark brown Viscous 10.49 5-0
0-

2 | Cold agueons extract | Dimmed green Powder 1193 i[l
3 | Hotethanolic extract | Bluish green Viscous 33.0 8
4 Cold ?ﬂmmhf Green Powder D47 i}

extract
. Blackish Semi-
5 Alkaloids brown Dowder 0815 -
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Table (2): Qualitative tests for extracts of Xanthium Spinosum L

Hot Cold Hot Cold
No. Tests aqueous | aqueous | ethanolic | ethanolic Alkaloids
extract extract extract extract
1 Alkaloids test
a Dragendroff
reagent + + + + +
b Wagner's
reagent + + + + +
2 | Glycosides test - - - - -
3 Saponins test
Forming dense
a foam + + + )
Mercury(111)c +
e hloride test " i i
Carbohydrates
4
test
A Phenol- + + + +
conc.H,SO, test
b Molish test + + + +
5 Tannins test
Lead acetate
a test(1%0) * * * *
Ferric chloride
E test(196) * ] * ]
Ninhydrin test
6 (1%) + - +
7 Resins test - - + +
8 Fusion with
Sodium test
a Sulfer test
b Nitrogen test
+ + + + +
Solubility tests
a Solubility in
Water
Solubility in - -
b Ether
* + +
. Solubility in - -
HCI (5%) + + +
Solubility in + +
d NaOH(5%)
e Solubility in - -
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Table (3): Cytotoxicity for extracts of Xanthium Spinosum L. against red blood
cells.

The henuolysis

Concenimation Hot Cold Hot Cold
of exctract A UBOULE G UBOUS ethanolic ethanolic Alkcakbads

E00mgml 3 i _ . -

25 0mgml - - - - -

Negative
conirol

Posiive coniral + + + + +

*Nagative control: Phosphate buffer saline
*Positive control: Tap water

*(-): No hemolysis

*(+): Hemolysis was found

Table (4) : Absorption data of hot and cold aqueous and ethanolic extracts of
Xanthium Spinosum L.

Extract Agnay 1N Absorbance

Hot aqueous 192 1.203
Cold 102 09233
~old aqueons )3 0.152
. 208 1237
Hot Ethanolic 2174 0430
g £a7

Cold Fthanolic 211 156

275 0334
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Table (5):FTIR data of extracts of Xanthium Spinosum L.

Extract M-H asymm.strwb | symm strowb | C=0 Armidel£I1 C-H Methylene
Str.Vih, | of C-Hcm?) | of C-Hicm1) | Sir. {cmly hend Twisting
{crml) (cml) &C-N | &Wagging
Str. Wib. {cmrl)
(cmt)
Hot ag. 3317677 | 2939.41 J8TH B2 1581.68 1417773 [ 1193.95
Ezfract 325788 1124.54
32328 1101.539
308042
Cold ag. ~3500- 2935746 287403 1597 1 {{amdel) | 1454 38 | 115733
Extract ~3000 1531 53(amide?) | (C-H 1112.94
bend) | 1074.39
1406.15
(C-N
Sto.)
Hot 34199 2920.32 285085 173985 [ 167041
Ethanolic | 3363.97
Esttract
Cold 3381.33 | 2924.11 285281 174371 | 1.666.55(amidel) | 141387 [ 1193.98
Ethanolic | 3356.25 1631.83(amide2) | 1331.05 | 1165.04
Estract 3335.03 112454
32193 1078 24
1053.17
Crude 3223.148 | 2922.25 285055 172442 [ 1631.53 1410.01
Alkaloid | 317879 (C-H
hend)
1379.15
(C-N
Sto.)
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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.

Figure(3): FTIR spectra for: ( 3) hot ethanolic extract,(4) cold ethanolic extract.
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Staphylococciis aiirens Streptacaccus pyogens

Escherichic coki Klebsiella sp.

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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Aspergillus flavus Candida dbicans

Crypiocaccus neaformans

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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Staphylococcus aurens Streptocaccus pyogens

Escherichia coli Klebsiella sp.

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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Aspergillus flaviis Candida albicans

Cryptoacaccus neoformans

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
funaal isolates.

Average of dinmeters inhibition zone in mm.
No, | Bacterialand Hot Cold Hot Cold
fungal isolates :1 :'qt' ai. ethanolic | ethanolic | Alkaloids | Aversge
BT Fytract | extract extract
| | Stphylococeus | 15 15 19 8 1L4
ALreus
Streplococcus

2 18 2 19 23 8 144

Byogens
3 | Escherichia | g 0 17 22 14 112

Coli
4 Klebsiella Sp. 20 0 16 21 15 144
Aspergilius
.:'
£ flavus 0 0 0 0 0 0
) Candida
o albicans 0 18 11 0 8 T4
- Cryplococcus
7 neofo 0 10 8 0 8 52
Average 8.14 042 123 12.14 8.71

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.

Average of diameters inhibition zone in mm.
No. | Bacterialand Hot Cold Hot Cold A
fungal isolates EC.';:I aqé agq. ethanolic | ethanolic | Alkaloids vera
A% | extract | extract extract ge
Staphylococcus
1 25 0 15 10 15 8 06
y | Streptecoccus | g 0 10 11 8 04
Byogens
3 Eschoichin Coli 12 0 3 15 8 86
4 Kiabsielia Sp. 13 0 10 12 0 7
Aspergillus
5 flavus 0 0 0 0 0 0
] C . 0 13 8 0 8 58
afbicans
- Criptococcus .
7 neofo 0 0 0 0 0 12
Average 6.14 4385 657 757 4571
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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
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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
[24](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
n—7* 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,
amidel&Il 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
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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].

A ) jiuaal)

cplall L (1981 )kiabe 555 ¢ Gmen
okl Sl el s Ll ey Lk 5
Lo @) ina (33 )Y b A pdall il
Y gyl

‘5_5.&_.44 BN “)LA._.\M ¢ asa e.a.u\.; scL-L_a\ 3

61



J. Thi-Qar Sci. No. (3)

ol

(1983)2 Y sS85 i xS @ o 0S8 4
Bdse0dan i Ay gl CLS ) (ad s
e i Gle de ) ay Al gl
o sl Al

_MLAUL»J‘J%QW;\)J‘@}LSH);J\ 5
(2004) 5 paill dnala - o glal) 4408

LR i el Al ) anla L SAE wepuall 6
{(2006).3La o sle aud o slall
(1998) Jibs dnalas - a slall

S pivale Al Geallae w33l 08
(2003)3 el Ands A il

Sl S el Al B deae s 9
(2005) 3 el drdla

o A IS piale Al el s et 10
.(2003) 3 ad) dxals

Foreign References

11. Glombitza, K.W.; Makran,G.H.;
M.rhon,Y.W.; Michel,K.J. and
Motawi, T.K. (1994).

Planta Med.60:244-247.

12. Lee,C.K.J.Pharm.21(1):62-66(1998).

13. Souri , E. ;Amin , G. ; Sharifabadi ,
A.D. ; Nazifi , A. and Firsam , H.
(2004) J. of pharmaceutical Research.
3:55-59 .

14. Harborn, J.B. Photochemical methods a
guide to modern techniques of plants
analysis.2™ ed. chapman and Hall,
London, New York. (1984)

15. Saadalla,R.A.Biochemistry Practical
,manual.College of medicine,Basrah.
(1980)

16. Meyer, E & Walter, AJ.Arch. Hydro

boil.
13:161-177(1988).
17.Ahmed,M.; Nazil,S.&
N.M.J.Chem. Soc.
217(1989).
18.Al-Khazraji, S.M.M.Sc.thesis. University
of Baghdad (1991).

Anwar,
Paki.11:213-

Vol.1 Janu. /2009

19.Richard, J.P.C.Natural products Isolation.
Humana Press, Totowa, New Jersey.
(1998)

20. Adedayo, O.;Anderson, W.A.; Moo-
Young, M.; Sncickus,V.; patil,
P.A.&Kolawole,D.O.Pharmaceutical
Biology.39:1-5(2001).

21. Silverstein, R.M.; Bassler, G.C. and
Morrill, T.C.Spectometric
identification of organic compounds.
4™ ed. John Wiley and Sons, Inc.
USA. (1981)

22. Egorove,N.S.Antibiotics a Scientific
approach.Mir Publisher,Moscow.
(1985)

23. Hammer,K.A.; Carson,C.F. and
Riley,T.V.Applied.Microbial.J.86:985
-990Pe..(1999)

24.Xian - gun, H.and urasella,
M.J.Ethnpharm, 43:173-177(1994).

25.Bull,A.T.;Ward,A.C.and Good fellow,
M.Microbiology and  Molecular
biology Reviews.64:573-606 (2003)

26. Carter,B.K.J.Bio.Science.46:260-271
(1996).

27. Ayush, K.and Herbert, P. S. Nat.
Acad. Pre.27:1486-1513 (2005)

28. Rizk , AM. and El-Ghazaly , G.A.
applied Research Center , Doha ,
Qatar . 306 p (1995)

29. Al-Ani,A.B.J.of Al-Anbar.Univ. (1996)

30. Hancock,R.EW and Wong,P.G.V.

26(1):48-52  (1984).

31. Collee, J.; Fraser, A.; Marmion, B.&
Simon, A.14 "™ ed. Churchill
Liverstone.New York.978 P
(1996).

32. lan,W.D.&lan,W.S.Microbial
Physiology.Black Well Scientific
Publications.London. 12-18 (1976)

33. Ahmed, I.; Mehmood, Z. and
Mohammad, F. J. Ethnopharmacole.
62:183-193 (1998).

62



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

— aldld) by glal) g 4 gasl) g Ayilal) Cilaliiiviall 438 o) Ailias giby Al )2
Xanthium Spinosum L.

C,w.\a.“ e Jl:w.n ‘33‘3
6 (55 nala o slall LS o La) o

DAY
— il gl Galds e U ABLEYL a5 8 ladl A sl 5 Adlall cilualdtucal) pudaal o

A QA gl Adlal) Anlianll cus) 8Y oo (BN Ao ol il gl @y alaal. Xanthium Spinosum L.
il pladl) b S clalidioal) clllad @yl o dldl) G585 Ayl A dilda) o J puaad)
S clalitiiedl A glal el waasl Glad) ad by S Cuaadiad. YL LEAN) ARyl aladiuly

SN a0 aladialy Avan i il Badts al g Ja [ adla 500

63



