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Abstract 

The current work was carried out to isolate , characterize , estimate and evaluate the biochemical activity of 

lipids from Iraqi Capparis spinosa L. leaves buds against three pathogenic fungi. The active isolated lipids 

were identified by using Gas chromatography- mass spectroscopy (GC-MS) technique. The concentration of 

0.10, 0.15, 0.20, 0.25 and 0.30 mg/ml recorded inhibition zone diameters equal to 10,17,16,17 and 17   mm 

respectively against Aspergillus flavus fungus. Also the same concentrations showed inhibition zone 

diameters represented by 17,16,19,19 and 19 mm respectively against Rhizopus fungus whereas the 

concentrations of active lipids gave 40,37,35,25 and 25 mm respectively towards growth of Candida 

albicans fungus. Therefore the isolated active lipids of Capparis spinosa leaves buds can be used safely to 

treat various diseases caused by these pathogenic micro-organisms instead of antibiotics but this work 

demands further clinical and pharmaceutical studies. 
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Introduction 

The medicinal importance of medical plants 

comes from their biochemical activity to treat the 

various diseases caused by different pathogenic 

micro organisms such as bacteria, fungi and 

parasites. These medicinal plants have many 

active chemical compounds as secondary 

metabolites resulting from secondary metabolism 

pathways and these compounds have various 

active functional groups in their chemical 

structures
[1,2]

. The active chemical compounds 

existing in different parts of medicinal plants are 

phenolic compounds, flavonoids,  tannins, 

alkaloids, glycosides, essential oils and steroids, 

so the presence of these secondary  metabolites in 

plant give the medicinal and biochemical action of 

these plants to treat various diseases. The clinical 

microbiologists have some reasons to be interested 

in the subject of antimicrobial activity of active 

chemical compounds extracts of medicinal plants, 

the first reason is the medical importance of 

photochemical as drugs against biological action 

of micro-organisms then use of natural 
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components to treat human diseases and the 

second is that these active compounds isolated 

from plants have no side effects
[3,4]

. Many various 

studies were achieved concerning the biochemical 

activity of active chemical metabolites as 

antibacterial, antifungal, antiparasitic, antitumor 

and anticancer agents also excellent results were 

gotten from effect of these chemicals against 

growth of different pathogens and cancer cells 

therefore the herbs and plants were considered as 

therapies and drugs to treat all infections and 

inflammation caused by these pathogenic micro-

organisms
[5,6]

. Pathogenic fungi are various 

microorganisms live in different places such as 

human body, animals body, on surfaces of plant, 

on fruits, on meat and in air. They cause different 

infections and inflammation for human being, 

animals and plants so these biochemical effects of 

the pathogenic fungi lead to occurring many 

biochemical disorders in metabolism processes 

leading to happen various diseases. Many 

pathogenic fungi were isolated and identified by 

special microbiologist such as Rhizopus, 

Aspergillus flavus, Candida albicans and 

Aspergillus niger
[7,8,9]

. Rhizopus fungus belongs to 

zygomycetes fungi and it growth fast on foods 

media and this fungus is known as bread mold and 

this pathogenic microorganism caused the mold to 

vegetables and fruits called soft Rot disease. The 

ends of this fungus carries Aplanospores. 

Concerning Aspergillus, also it is one of 

plectomycetes fungi and it has cleistothecia 

containing Ascospores. This pathogenic fungus 

causes various diseases for respiratory system 
[10]

. 

Candida albicans is of the fungi which belong to 

Ascomycota from the Hemiciasconmycetes 

species and this pathogenic fungus grows on 

culture media or in living tissues as spherical cells 

have buds have cream – white color and it lives 

naturally in digestive system, respiratory tracts 

and on skin
[11,12]

. This pathogenic fungus has the 

ability of transformation and conversion from an a 

shape to another one because outer and inner 

signal and this important biological process leads 

to make the fungus is pathogenic and cause the 

Candidiasis disease
[13]

. Capparis spinosa L. is one 

of medicinal plants belong to Capparaceae family 

and it is an aromatic plant grows wild in dry 

places around Mediterranean basin. This plant has 

many various medical properties and uses to treat 

different diseases because it contains many active 

chemical compounds are abundant in its various  

parts as secondary metabolites such as phenolic 

compounds, flavonoides, tannins, essential oils, 

glycosides, alkaloids, terpenes  and steroids 
[14,15]

. 

The fruits and roots of Capparis spinosa are 

traditionally used to treat some diseases such as 

diarrhea and hemorrhoids and chemical aqueous 

methanolic, ethanolic, ethyl acetate extracts were 

used successfully against growth of pathogenic 

bacteria. Also the phenols and flavonoides 

isolated from their fruits and roots were used as 

antioxidant agents and the aqueous and ethanolic 

extracts of the roots of Capparis spinosa were 

used as antifungal chemical agents 
[16,17].

 Many 

studies were achieved about Capparis spinosa L. 

include its different parts which were represented 

by roots, fruits, buds, seeds and leaves and the 

medicinal biochemical role of their active 

chemical compounds as antibacterial, antifungal, 

anticancer, antitumor and antioxidant 
(18,19,20)

. The 

current study has focused on the antimicrobial 

activity of active lipids isolated from Capparis 

spinosa buds against three pathogenic fungi. 

 

Materials and Methods 

Plant material 

Capparis spinosa L.(Capper) buds were gotten 

and collected from Abu- Al- Khaseeb district at 

Basrah governorate in Iraq. The plant was 

taxonomies in biology department at college of 

education for pure sciences in University of 

Basrah, cleaned by cold distilled water, dried in 

the shadow at room temperature, ground, 

powdered and kept in dark plastic containers until 

of use. 

Chemicals 

Pure chemical compounds were used in this 

research and they were represented by distilled 

water, hexane and phenyl methyl silox. 
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Pathogenic Fungi 

Three fungal strains are Aspergillus flavus, 

Rhizopus ssp. And Candida albicaus were isolated 

and identified by a microbiologist in microbiology 

laboratory in biology department at college of 

education for pure sciences at university of Basrah 

in Iraq. 

Culture media 

Sabouraud Dextrose Agar (SDA) was used to 

growth Candida albicans fungus and this medium 

was prepared by dissolving 56 gm in 1000 ml of 

distilled water
(21)

. Potato Dextrose Agar (PDA) 

was carried out to growth Aspergillus flavus and 

Rhizopus fungi and it was prepared by dissolving 

39 gm in 1000 ml of distilled water
(22)

. Culture 

media were prepared according to procedure 

determining by manufacturing company  

represented by Hindi in India. Then the media 

were sterilized in the autoclave at 121°C under 

pressure equal to15 p/inch
2 

for 15 minutes. 

Isolation of lipids from Capparis spinosa L. 

buds 

Fifty grams of Capparis spinosa L. leaves buds 

were put in thumbles container then it was 

extracted for 16 hours by using soxhlet apparatus. 

After that the solvent was removed by using rotary 

evaporator and the lipids were produced 
(23)

.  

Separation and characterization of active lipids 

isolated from Capparis  spinosa L. buds 

The different active lipids isolated from Capparis 

spinosa L. were chemically separated and 

characterized by using gas chromatography – 

mass spectroscopy (GC-MS) technique depending 

on GC-MS instrument in Agriculture College at 

university of Basrah, type Shimadzu GC-MS-QP 

2010 Ultra-system has automatic sampler CTC 

analysis combi PAL robotic arm. The specific-

ation of capillary column is Agilent 190915-

433:1548-52894 HP-SMS. The concentration of 

50% phenyl methyl silox (1/100 v/v in hexane) 

was used as diluted sample (2ml) injected 
(24)

. The 

lipids sample was injected in gas chromatography 

apparatus with standard condition, then different 

peaks were produced and recorded at various 

retention times after that the separated active 

chemical compounds existing in isolated lipids 

were chemically characterized depending on mass 

spectra belonging to each separated lipid 

compound 
(20)

. 

Estimation and evaluation of antifungal 

activity of isolated active lipid 

Various concentrations belong to isolated active 

lipids represented by (0.10, 0.15,0.20, 0.25 and 0, 

30mg/ml)were prepared and carried out toward 

growth of three pathogenic fungi which were 

represented by Aspergillus flavus, Rhizopus and 

Candida albicans by using well diffusion method 

in Petri dishes depending on using Sabouraud 

Dextrose Agar (SAD) and Potato Dextrose Agar 

PDA as culture media. The concentrations 

prepared from lipids isolated from Capparis 

spinosa L. bus were treated with three pathogenic 

fungi and the Petri  dishes were put in the 

incubator for 24hr then the inhibition zone 

diameters were measured 
(9,25)

 

  

Results 

Results of active lipids of Capparis spinosa L. 

buds separated by Gas Chromatography 

In this research, the active lipids were isolated 

from Capparis spinosa L. buds by using 

continuous extraction depending on hexane as a 

solvent . The weight of lipids was 1.6 gm and the 

extraction percentage was 3.2% as in table (1). 

Table (1): Extraction percentage of lipids isolated 

from Capparis spinosa L. buds. 

Active 

compounds 

Weight of 

ground 

plant (gm) 

Weight of 

lipids(gm) 

Extraction 

percentage  

% 

Lipids 50 1.6 3.2 

 

The extraction percentage of lipids was calculated 

from the following equation: 

Extraction percentage      

                             =  
                    

               
                 

This extraction percentage is considered 

somewhat small compared to another percentage 

of alkaloid compounds isolated from the same 

parts of Capparis spinosa L.
(20)

. The isolated 

active lipids were successfully separated and 

characterized chemically depending on gas 
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chromatography- mass spectroscopy (GC-MS) 

technique. Figure (1) shows peaks were separated 

chemically by gas – chromatography analysis 

where 17 peaks were obtained from this 

separation process and this indicate presence of 17 

lipid chemical compounds. 

 

 
Fig (1): Chromatogram of active lipids of Capparis spinosa L. buds separated by Gas Chromatography 

(GC) analysis. 

 

The retention times of the peaks 1,2,3,4,5,6,7,8,9,10,11,12, 13,14,15,16 and17 are 21.564, 21.932, 23.103, 

23.158,23.235, 23.373, 23.470, 24.625, 25.872, 26.048, 27.149, 27.499, 27.682, 27.812, 27.996, 29.088   

and 29.745  minutes respectively as in the table (2). 
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Table (2) Active chemical compounds separated from lipids isolated from Capparis spinosa L. buds by 

using GC-MS technique. 

 
Each separated peak represents one chemical compound therefore these lipidic chemicals were characterized 

by using mass spectroscopy where each active compound was chemically identified depending on its mass 

spectrum as in the figure (2). 

 
Hexadecanoic acid, methyl ester 

 

 
1-(+)-Ascorbic acid 2,6-dihexadecanoate 

 

 
9,12- Octadecadienoic acid (z,z)-, methyl ester 
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Methyl 11,14,17,-eicosatrienoate 

 

 
Phytol 

 

 
Octodecanoic acid, methyl ester 

 

 
E,E,Z-1,3,12- Nonadecatriene-5,14,-diol. 

 

Eicosane 
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Tetratriacontane 

 

Methyl 20- methyl-heneicosanoate. 

 

 
Tetracosanoic acid, methyl ester. 

 

 
Hexatriacontane. 

 

Oleic acid, eicosyl  ester 
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Hexacosane 

 

 
Hexatricontane 

 

 
Dotriacontane- 

Figure (2): Mass spectra of active chemical compounds separated from lipids of Capparis spinosa L. and 

characterized by mass spectroscopy. 

 

So, seventeen lipidic active compounds were 

characterized from GC-MS technique were 

represented by ,Hexadecanoic acid methyl ester, 

1-(+)-Ascorbic acid 2,6-dihexadecanoate, 9,12- 

Octadecadienoic acid (z,z)- methyl ester, Methyl 

11,14,17,-eicosatrienoate, Phytol, Octadecanoic 

acid methyl ester, E,E,Z-1,3,12- Nonadecatriene-

5,14,-diol,  Eicosane, Tetratriacontane, Methyl 20- 

methyl-heneicosanoate, Tetracosanoic acid methyl 

ester, Hexatriacontane,  Oleic acid eicosyl  ester,  

Hexacosane,  Hexatricontane, Hentriacontane  and  

Dotriacontane. 

Results of antifungal activity of lipids of 

capparis spinosa L. buds  

Different concentrations of active compounds 

separated and characterized from Capparis  

spinosa L. buds were carried out against growth of 

three pathogenic fungi . Table (3) indicates the 

antifungal activity of mixture of seventeen active 

lipidic compounds towards Aspergillus flavus, 

Rhizopus and Candida albicans fungi. The 

concentrations of 0.10, 0.15, 0.20, 0.25 and 

0.30mg/ml recorded inhibition zone diameters 

equal to 10, 17, 16,17 and 17mm  growth of 

Aspergillus flavus fungus, but the same 

concentration against the pathogenic fungus 

represented by Rhizopus recorded inhibition zone 

diameters equal to17,16,19,19 and 19mm whereas 

these concentrations gave antifungal activity 

against  growth of Candida albicans where the 

inhibition zone diameters were calculated to be 

40, 37, 35, 25 and 25 mm as in table (3). 
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Table (3): Antifungal activity of active lipids 

isolated from Capparis spinosa L. buds against 

three pathogenic fungi.  
Active 

chemical 

compounds  

Conc.(mg/ml) Inhibition zone diameters (mm) 

Aspergillus 

flavus 

Rhizopus Candida 

albicans 

mixture of 

17 lipidic 

compounds 

0.10 10 17 40 

0.15 17 16 37 

0.20 16 19 35 

0.25 17 19 25 

0.30 17 19 25 

 

Discussion 

Medicinal plants are economic wealth for different 

societies because they have natural medical value 

so these plants can treat various diseases and they 

have no toxic effect. Also the chemical 

metabolites compounds act with principle of 

synergistic interaction that lead to achieve the 

wanted medicinal aim. Capparis spinosa L. is one 

of many medicinal plants that has therapeutic 

value because presence of different active 

chemical compounds in its various parts
[26,27, 28]

., 

the active lipids were isolated from Capparis 

spinosa L. buds by using continuous extraction 

depending on hexane as a solvent . The weight of 

lipids was 1.6 gm and the extraction percentage 

was 3.2% as in table (1). This extraction 

percentage is considered somewhat small 

compared to another percentage of alkaloid 

compounds isolated from the same parts of 

Capparis spinosa L.
[20]

. The most biochemical 

medicinal studies ensured that the antibacterial, 

antifungal, anti-parasitic, anticancer and anti-

tumor belongs to abundance of different active 

secondary metabolites including lipids containing 

various active chemical classes 
[24,30]

. Also in a 

study, the sterolic lipids of Capparis spinosa L. 

seeds were isolated and identified by GC-FID 

analysis and different active sterols were found 

such as cholesterol, stigmasterol and avenasterol 
[17]

. Also in another study, active alkaloidic 

compounds were isolated, separated and identified 

from Capparis spinosa L. buds such  piperidine 4-

ol, 2H-1- benzopyran-2-one and 1- methyl – 2-

butyl- pyrrolidine
[20]

. Antifungal  activity of active 

lipids isolated from Capparis spinosa L. buds  

against three pathogenic fungi shown in the table 

3, it is shown that increase of active lipid 

compounds concentrations led to increase the 

values of inhibition zone diameters in Aspergillus 

flavus leading to kill most this pathogenic fungus 

then increase of biochemical antifungal activity. 

The increase of antifungal activity of the most 

active lipid compounds belongs to presence of 

carboxylic group containing hydroxyl group(-OH) 

also presence of hydroxyl group alone in the 

chemical structure of most lipids which are 

abundant in Capparis spinosa L. buds. The active 

hydroxyl group has biochemical activity in 

bonding with hydrogen of proteins of the 

pathogenic micro-organism and this chemical 

process leads to break the sulphuric and hydrogen 

bonds existing in the tertiary structure of proteins 

in the fungi cells. Different studies indicated the 

biochemical activity of hydroxyl group against 

growth of various pathogenic fungi
[31,32,7]

. 

Concerning Rhizopus fungus, it is noticed that the 

concentration of active lipid mixture gave a good 

inhibition zone especially at concentrations of 0.1, 

0.25 and 0.30mg/ml but there was somewhat a 

biological resistance of concentrations of 0.15 and 

0.20 mg/ml where the inhibition zone diameters 

have nearly decreased. Various studies ensured 

that active chemical compounds carrying carboxyl 

and hydroxyl groups have biochemical capability 

to destruct the membrane and wall of fungi cells 

and change of the chemical structure of proteins in 

the fungal cell
[33,15]

. According to antifungal 

activity of mixture of seventeen lipid compounds 

isolated from Capparis spinosa L. buds, it was 

found that the inhibition zone diameters against 

Candida albicans decreased with increase of 

lipids concentration and the concentrations of 0.1 

mg/ml recorded the highest antifungal activity 

towards this fungus because it gave inhibition 

zone diameter equal to 40mm. But the 

biochemical ability of concentration of 0.15, 0.20 

and 0.25mg/ml decreased since the inhibition 

diameters have gradually decreased. The 

explanation for this case is understood by the high 

bioresistance of Candida albicans fungus towards 

these concentrations whereas this resistance of this 
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micro-organism has finished at concentration of 

0.30mg/ml because the inhibition zone diameter 

value was equal to value which was recorded at 

concentration 0.25mg/ml. Also the maximal 

inhibitory concentration (Max IC) was 0.25mg/ml 

against growth of Aspergillus flavus and Rhizopus  

but the Max IC of seventeen lipid  compounds 

against Candida albicans is not calculated .Pre- 

studies showed the biochemical medicinal activity 

of active chemical compounds carrying hydroxyl 

group against pathogenic fungi because these 

compounds inhibit the metabolism of nucleic 

acids represented by deoxyribonucleic acid 

(DNA) and ribonucleic acid (RNA) since the 

active hydroxyl group binds chemically with 

nitrogenous bases which are present in the 

chemical structure of these nucleic acids. Also 

carbonyl group(C=O) existing in chemical 

structures of active lipids reacts with these acids 
[34,7]

. 

 

Conclusions 

In the current study, the biochemical antifungal 

activity of active lipids isolated and characterized 

from Capparis spinosa L. buds showed a very 

good results for inhibition of growth of the three 

pathogenic fungi represented by Aspergillus 

flavus, Rhizopus and Candida albicans. Also the 

chemical ability of seventeen lipid compounds 

carrying carbonyl. carboxyl and hydroxyl groups 

indicated the medicinal importance to use these 

natural chemical metabolites in treating many 

various diseases caused by biological disorders of 

these pathogenic fungi. Furthermore, the 

biochemical action of the active lipids was 

explained by the principle of synergistic 

interaction between these seventeen lipid 

compounds to achieve the high antifungal activity. 

Therefore the active lipids isolated from Capparis 

spinosa L. buds can be used as natural chemical 

therapies for different diseases caused by these 

pathogenic micro-organisms. 
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