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ABSTRACT 

 
Crude extracts of the two plants (Lepidium sativum and Saltera 

sarcocolla) were evaluated in vitro as antifungal on the mycelial growth 
(dry and fresh weights) of Candida species.  Two concentrations (2 and 4%) 
were used from the tested plant extracts. They exhibited inhibitory effect 
which varied not only with the plant extracts but also with the fungal 
species. Both concentrations of the two plant extracts significantly affected 
all the tested fungal species when compared to control.  S. sarcocolla extract 
was more effective than L. sativum extract on inhibitory mycelial growth of 
the four introduced fungi or domestic isolates of Candida species. The 
extracts of two plant species were more effective on the mycelial growth of 
Candida albicans as compared to the other tested Candida species or 
control. In addition, employing high concentration of the tested extracts 
gave significantly higher activity in reducing the mycelial growth than using 
low concentration.  
 

INTRODUCTION 
 

It is well known that several plants harbour exhibit a great variety of 
medications which continue to be a stable source for antimicrobial agents 
(Al-Rawi, 1964), and the use of natural substance for control of pathogenic 
fungi due to protection ecological and health (El-Safwani and Aly, 2003). 
The medicinal and aromatic plants also documented as antifungal agents 
(Sivropoulou et al., 1995 and Heweidy et al., 1997).  In a previous study, 
Arora et al., (1999) reported that the medicinal value of two plant species, 
Rosemarinus officinalis and Eugenia aromatica. In this study, two other 
plant species were similarly investigated for their medicinal value. These 
were garden cress, L. sativum and S. sarcocolla. The former was reported to 
be of a great value in the treatment of asthma, cough, and bleeding piles. 
Leaves of this plant are used in the scorbutic diseases, hepatic disorders, and 
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anti-fertility drug (Kamboj and Dhawan, 1982; Saksena and Tripathi, 1987 
and Cowan, 1999).  L. sativum was found to be an excellent source of raw 
material for valuable medicinal compounds such as benzylisothiocynate, 
benzyl cyanide and an alkaloid (Lepidine), which possesses anti-fertility 
activity (Pande et al., 1999), chemoprotective effects on the 1Q-induced 
genotoxic effect and colonic preneoplastic lesions (Fekadukassie et al., 
2002) and antioxidant activity that might increase resistance against stress 
(Kyeong-Jun Lee et al., 2005). 
 
S. sarcocolla (Penaeaceae) has long been reported for its medicinal value 

(Felter and Lioyd, 1998). It was reported to contains sarcocolla 
(Sarcocollin), a white gummy material which was used to heal wounds, 
check otorrhoea and as an application to scrofulous enlargements and 
chronic articular inflammations. Plants belonging to families related to 
penaeaceae were also reported to contain anti-feedant, anti-microbial agents, 
phytotoxic acaricides, insecticides and nematicides (Dgweno Midiwo et al., 
2002). 
 
This study was carried out to evaluate the in vitro effect of Saltera 

sarcocolla and Lepidium sativum plant extracts on the mycelial growth (dry 
and fresh weights) of Candida species. 
 

MATERIALS AND METHODS 
 

Source of fungal species: Four standard fungal species, namely, Candida 
tropicalis, C. parapsilosis, C. albicans and C. krusei, were used in this 
study. These fungal species causing female genital tract inflammation were 
obtained from Difico Laboratories, Mi., U.S.A. Three clinical isolates of 
each fungal species (previously mentioned) were obtained from three 
patients at Riyadh Armed force hospital, Saudi Arabia. Each fungal species 
was propagated on sterilized Czapek's agar medium for further studies.  
 
Plant materials: Extracts of all parts of two medicinal and aromatic plants 
(Lepidium sativum Linn and Saltera sarcocolla (Penaeaceae) were tested for 
their antifungal activity. 
 
Preparation of crude extracts: Samples of 40 g of each L. sativum or S. 
sarcocolla were boiled separately in 100 ml sterilized distilled water for 30 
min. The extracts were filtered through two layers of sterilized cheese cloth.  



 
 
 
 
J. Pest Cont. & Environ. Sci. 16 (1/2): 87 – 96 (2008). 

 

 89

The filtrate was centrifuged at 400 rpm for 20 min. The yielded supernatants 
were sterilized through centered glass (G4) to be used in further studies. 
 
In vitro effect of crude extracts of L. sativum and S. sarcocolla on 
Candida species: The concentrations (2 and 4%) of each plant were 
prepared by adding suitable amount of sterilized distilled water to the crude 
extracts of either L. sativum or S. sarcocolla (V/V).  Two or four ml of each 
tested concentration was added to Czapek's broth medium in conical flasks 
before solidification. Inoculation was done with fungal discs, 5 mm in 
diameter obtained from Candida standard species and three clinical isolates 
of each Candida species, 7 days old culture. Three replicates were used for 
each tested concentration. Another group of Czapek's broth conicals free 
from plant extracts, inoculated with the fungus species was used as a check 
treatment. The mean values of the replicates were estimated. Dry and fresh 
weights were recorded after an incubation period of 7 days at 25±2°C. The 
obtained data were statistically analyzed, according to Snedecor and 
Cochran (1967). 
 

RESULTS AND DISCUSSION 
 

In vitro effect of aqueous extracts of L. sarcocolla and L. sativum on 
growth of Candida species:  
1. Candida standard species: The antifungal properties of two aqueous 
plant extracts against three Candida standard species were evaluated in 
vitro. Data in Table (1) showed that extract of S. sarcocolla significantly 
reduced growth (fresh weight) of the four tested fungi, at the two tested 
rates (2 and 4% v/v), when compared to the control, whereas that extract of 
L. sativum gave similar activity except, for both Candida tropicalis and      
C. albicans which were not affected at the rate of 2%. In addition, the effect 
of both extracts was comparable against the four tested fungi, especially at 
higher concentration (4%). In case of lower concentration (2%), all of the 
tested fungi, in terms of dry weight of mycelial growth, were not affected, 
except extract of L. sativum was not affected with two tested concentrations.  
Data also showed that S. sarcocolla extract was more effective as antifungal 
agent against Candida species than L. sativum. 

 
2. Clinical isolates of the four Candida species: Data in Table (2) 

showed that the aqueous extracts of both plant species significantly affected 
both mycelial growth (dry or fresh weights) of Candida tropicalis when 
compared to control, but a minor differences between isolates of the same  
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fungus and both tested extracts were noticed in their reaction. The efficiency 
of S. sarcocolla and L. sativum aqueous extracts as antifungal agents 
decreased with dilution. All S. sarcocolla and L. sativum plant extracts 
significantly reduced the mycelial growth (fresh weight only) of isolates of 
C. parapsilosis and C. krusei, but without significant differences between 
extracts or isolates of two fungi for dry weight as compared to control. On 
the other hand, extracts of the tested plants were more effective in reducing 
mycelial growth (dry and fresh weights) of Candida albicans isolates as 
compared to control. Also, increasing concentrations of the tested extracts 
caused significant reduction in growth of C. albicans isolates. 

 
Generally, the efficiency of S. sarcocolla and L. sativum aqueous extracts 

as antifungal agents were more evident with high concentration.   However, 
no significant differences between isolates of each fungus and extracts of 
the two plants species were observed. Data also showed that S. sarcocolla 
extract was more effective as antifungal agent against isolates of Candida 
species than L. sativum extract. 

 
The antifungal activities of various natural substances have been reported 

by several investigators (Antonov et al., 1995; Arras et al., 1995 and 
Hassanein and El-Doksch, 1997). In the present study, higher activity of S. 
sarcocolla and L. sativum extracts against the fungal species, particularly at 
40 g (all plant parts) of each of the two plant species. These results are in 
agreement with that reported by El-Safwani and Aly (2003). They found 
that the efficiency of thyme and peppemint aqueous extracts as antifungal 
decreased with dilution.  In this concern, the effect of both extracts might be 
attributed to be antifungal activity of the natural components. Moreover,              
S. sarcocolla extract was more effective as antifungal agent against Canaida 
species than L. sativum extract might be due to its produced fungicidal 
effect and the wide spectrum of activity of this extract compared to that of 
L. sativum.  Deepshikha et al. (2002) found that some by-products of this 
plant species (L. sativum) under investigation in this study such as 
benzylegaride and benzyliseothicynate which contribute towards its activity 
against Bacillus subtilis and micrococcus pyogenes. Zambonelli et al. 
(1996) found that the essential oil of thyme had strong antifungal activity 
against soil-borne fungi and this fungicidal activity was due to the active 
major constituent, thymol. Generally, it could be conclude that natural 
extracts of different medicinal plants exhibited antifungal activity against 
female genital tract inflammation disease. However, further experiments are 
needed in this field. 



 
 
 
 
Alibrahim, J. S. R. 

 94

REFERENCES 

Al-Rawi, Ali (1964). Medicinal plants of Iraq. Pp. 109, Baghdad, 
Government Press. 

 
Antonov, A., Stewart, A. and Walter, M. (1995). Inhibition of conidium 

germination and mycelial growth of Botrytis cinerea by natural 
products. Proceedings 48th New Zealand Plant Protection 
Conference.  

 
Arora, D.S.; Jasleen, Kaur and Kaur, J. (1999). Antimicrobial activity of 

spices. Int. J. Antimicrobial Agents, 12 (3): 257-262. 
 
Arras, G.M. Agabbio; Piga, A. and Hallewin, G.D. (1995). Fungicide effect 

of volatile compounds of Thymus capitatus.  Acta Horticulture, No. 
(379): 593-600. (Cited from: Rev. Pl. Path., 75 (3): 1463, 1996). 

 
Cowan, M.M. (1999). Plant products as antimicrobial agents. Clin. 

Microbial. Rev., 12 (4): 564-582. 
 
Deepshikha, P., Malik, S., Bora, M. and Srivastava, P.S. (2002). A rapid 

protocol for in vitro micropropagation of Lepidium sativum Linn, 
and enhancement in the yield of Lepidine.  Plant, 38 (5): 451-455. 

 
Dgweno Midiwo,  J., Yenesew, A., Juma, B.F., Derese, S., Ayoo, J. A.  and 

Aluochu, S.(2002). Bioactive compounds from some Kenyan 
ethnomedicinal plants: Myrsinaceae, Polygonaceae and Psiadid 
Punctulata. Phytochemistry Reviews, Publisher Springer Science 
Business Media B.V. P., 311-323. 

  
El-Safwani, Nadia A. and M.H. Aly. (2003). Effect of some medicinal plant 

extracts on controlling chocolate spote disease of faba bean. J. Agric. 
Sci., Mansoura Univ., 28 (2): 971-977. 

 
Fekadukassie, Sylvie Rabot, Maria Uhl, Wolfgang Huber, Hong Min Qin, 

Christof Helma, Rolf Schuttle Herman and Siegfried Kansmuller. 
(2002). Chemoprotective effects of garden cress (Lepidium sativum) 
and its constituents towards 2-amino-3-methyl-mimidazo [4,5 
flquinoline (19)- induced genotoxic effects and colonic preneoplastic 
lesions. Carcinogenesis,  23 (7): p. 1155. 



 
 
 
 
J. Pest Cont. & Environ. Sci. 16 (1/2): 87 – 96 (2008). 

 

 95

 
Felter Harvey Wickes, M. D. and Lioyd, John Uri Phr. M., (1998). Ph.D. 

King's American Dispensatory.  Tragacantha (U.S.P.). Tragacanth. 
 
Hassanein, M., Ferial and El-Doksch, H.A.. (1997). Antibacterial action of 

carvone and some plant extracts on certain phytopathogenic bacteria 
and pathogenicity of Agrobacterium tumefaciens. Alex. J. Agric. 
Res., 42 (1): 127-136. 

 
Heweidy, M.A., Mahmoud, A.F., Nada, F.A. and El-Shami A.M. Mona 

(1997). The use of crude extracts of garlic cloves and henna leaves 
as a biological control against chocolate spot disease of faba bean.  
8th Congress of Egyptian Phytopathol., SOC., Cairo, pp.161-171. 

 
Kamboj, V.P. and Dhawan, B.N. (1982). Research on plants for fertility 

regulation in India. J. Ethnopharmacol., 6: 191-226. 
 
Kyeong-Jun Lee, Dabrowski, Konrad, Sandoval, Manuel and Miller, J.S. 

Mark (2005). Activity-guided fractionation of phytochemicals of 
maca meal their antioxidant activities and effects on growth, feed 
utilization, and survival in rainbow trout (Oncorhynchus, 
Aquaculture). Amsterdam, 244 (1-4) p. 293. 

 
Pande, D., Ali, M., Iqbal, M. and Srivastava, P.S. (1999). Three new 

phytoconstituents from Lepidium sativum.  Die Pharmazie, 54: 851-
853. 

 
Saksena, N. and Tripathi, H.S. (1987). Antifungal substance in the essential 

oil of anise (Pimpenell anisum L.).  Agric. Biol. Chem., 51 (7): 
1991-1993. 

 
Sivropoulou, A., Kokkini, S., Lanaras, T. and Arsenakis, M. (1995).  

Antimicrobial activity of mint essential oils. J. Agric., Food Chem., 
43 (9): 2384-2388. 

 
Snedecor, G.W. and W.G. Cochran. (1967). Statistical Methods. Oxford and 

J.B.H. Publishing Co. 6th Edition. 
 



 
 
 
 
Alibrahim, J. S. R. 

 96

Zambonelli, A., Aulenio, Z.D., Bianchi, A. and Albasinin, A. (1996). 
Effects of essential oils on phytopathogenic fungi in vitro.                 
J. Phytopathol., 144 (9/10): 491-494.  

  
  
  
  
  

  :ABC D1EF ا345@?2<;ت ا75>;:91 28. ا0475 ا0123145/.
 DGH I/ 0اعKLCandida;ً124B/   

 �������� 	
�� �� 	�
� ��� ����  
    MNOPQRا MNTا- آ V MNWTXRم اZ[\–تZ^_Rا `[\   

  اMgTWWR اMNOPXR اfX[RدMd     -  11675  اZdPRض 102346   ص ب 

   Jsaa336@hotmail.com  

  
    hi Mjدرا `i      lm ngR opZWRا qTrQ[WRا PNs  oiZ^t     fuW_Rا ouTv ldwuNآPQO روتwu_XRد واZyPRا

 omfNT[NWRى( اP{Rف واZ}Rزن اfRا ( nWXWRا o� ا�d�_gRا P{� lm اعftV.  
                    �um Zً�udأ lugRو MudP{�Rاع اfutVا �um �u�� �uTQrd � �^u�WRا PNshQRأن ا �pZQ_Rت اPأ�� ��Rو

 MNiZ^_Rت اZ�TrQ[WRا:  
  

•   ldwNآPQR4 ،%2ا%     ZtZآ MNiZ^_Rت اZ�TrQ[WRا lm   Mujرا�Rا n�m     ouTv ىfu_Xm PNshui ZuW�R
 .آn اftVاع اMdP{�R اP^QrWRة v_� اZ�WRرPQ_gRZO Mtول 

 
•   Nu^�i oTv دZyPTR opZWRا qTrQ[WRا lm n� �اqTrQ[WR اw_XTR opZWRروت آZن PNshi �R أ�

T[NWRا fW_Rردة واfQ[m تZdP{� �OرV omfNR �Rا آ��d�_gRاع اftV MNT�WRت ا�wXT. 
 

•      tZآ lNNiZ^_Rا lNvf_Rا �gR MNiZ^_Rت اZ�TrQ[WRـا       P{�TR omfNT[NWRا fW_Rا oTv ًاPNshi Pأآ� �
C. albicans ولPQ_gRى واP�Vا ا�d�_gRت ا�wXO MtرZ�m . 

 
•         uNWRا fW_Rا nNT�i oRأدى إ P^QrWRا oiZ^_Rا qTrQ[WRا lm م�rQ[WRا wNآPQRزاد ا ZWTآ omfNT[

 Mdf_Xm Mر��O Mjرا�Rا n�m تZdP{�TR.  


