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ABSTRACT

Extracts of two plant species (Eugenia aromatica and Rosemarinus
officinalis) were evaluated for their antifungal effect on the mycelial growth
of Candida species (Candida tropicalis, C. parapsilosis, C. albicans and C.
krusei) under laboratory conditions. Results showed that the extract of the
two plant species exhibited a variable degree of effect against Candida
species. Also, variable succeptability of the tested fungal species to the two
plant species was noticed. The extracts of the tested plants were found to be
effective against mycelial growth of Candida standard species when
compared to the control. High levels of the tested extracts were most toxic
against of the four Candida species. Also, results obtained with the domestic
fungal species, and their isolates were almost the same as in all introduced
fungi. When compared between the four domestic isolates or extract of the
two plant species, no significant differences were observed by any of them.

INTRODUCTION

The fungi i.e. Candida tropicalis, C. parapsilosis, C. albicans and C.
krusei are causing acute vaginal inflammations. Therefore, females used the
herbal therapy to treat the symptoms caused by these fungi infection
(Ramadan et al., 1994; Bara and Vanetti, 1995 and Shobha et al., 1996).
Usually the antibiotics are used to treat diseases caused from Candida
species, such as: Fluconazole with dose, 50-100 mg for 1-4 weeks, Itrazol
with dose, 100-200 mg for weeks to 7 months.

Medicinal plants and herbs have clear clinical effect and high cure rate

from certain diseases. Huge number of such plants has been reported (Al-
Rawi, 1964). Crude extract, essential oils and volatile components from
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these plants have been tested for that matter. Clove (Eugenia caryophyllus
L., Syzyginum aromaticum L.) and rosemary (Rosmarinus officinalis L.)
were among the plants that were investigated for this purpose. Many studies
on crude extracts from clove and rosemary have been tested for their
antifungal effects (Ramadan et al., 1994; Tombe et al., 1995 and Khalil,
2001). They reported their effect may be attributed to the antifungal activity
of the natural components or its chemical compounds.

Different methods have been used for separation and identification of
compounds from clove (Myint et al., 1995; Fuh et al., 1996 and Medvedeff
et al., 1997), and rosemary (Al-Hader et al., 1994 and Okamura et al.,
1994). The compounds isolated from clove included eugenol, alpha, and
beta coryophyllene, eugenol acetate (Fuh et al., 1996), and carvacrol
(Martini et al., 1996). The compounds isolated from rosemary included
diterpenoids, triterpenoids, verbenone, camphor, benzyl acetate, limonine,
alpha-pinene, cineole (eucalyptole) flavenoids (antioxidants), berneol, P-
cymeme (Al-Hader et al., 1994; Haraguchi et al, 1995 and Temes and
Schwarz, 1995).

Among these compounds were ones which proved to be antifungal
(Soliman et al., 1994; Tombe et al., 1995; Martini et al., 1996 and
Medvedeft et al., 1997). The objective of this research was to determine the
effects of extracts of two plant species (E. aromatica and R. officinalis) on
four of the standard fungal species which causing female genital tract
inflammation and also to determine their effect on the isolates of four tested
fungi which were isolated from three patients at one of Riyadh Hospitals.

MATERIALS AND METHODS

Four fungal species, namely Candida tropicalis, C. krusei, C.
parapsilosis, and C. albicans were used in this study. These fungi were
obtained from Diffico Laboratories, Mi., U.S.A and the three clinical
isolates of each fungus mentioned above were obtained from three patients
at one of Riyadh Hospitals. Each fungal species was propagated on Czapek's
agar medium for further studies. Extracts of two medicinal plants; Eugenia
aromatica and Rosemarinus officinalis were tested for their antifungal
activity. Samples of 20 and 40 g of each of the tested medical plant species
(all parts) were separately extracted by boiling in 100 ml sterilized distilled
water for 30 min. The extracts were then filtered through two layers of
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sterilized cheese-cloth. The filtrate was centrifuged at 4000 rpm for 20 min.
The yielded supernatants were sterilized through centered glass (G4) to be
used in further studies.

The concentration 2 and 4% of E. aromatica and R. officinalis extracts
were prepared by adding suitable amount of sterilized distilled water to the
crude extracts of either E. aromatica or R. officinalis (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 four standard species of Candida and three clinical
isolates of Candida tropicalis, C. krusei, C. parapsilosis and C. albicans,
which obtained from three patients at one of Riyadh Hospital, 7 days old
culture. Four replicates were used for each tested concentration.

Another group of Czapek's broth medium conical flasks free from plant
extracts and inoculated with the tested fungi species was used as check
treatment. All conical flasks were incubated at 25+2°C for 7days. Dry and
fresh weights were determined. The obtained data were statistically
analyzed, according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

The antifungal properties of the two aqueous plant extracts (E. aromatica
and R. officinalis) against Candida species were evaluated in vitro. Data in
Table (1) showed that clove or rosemary extracts exhibited a variable degree
of antifungal activity against Candida species and their antifungal effect
decreased with dilution. All the four tested fungi species (Candida
tropicalis, C. albicans, C. parapsilosis and C. krusei) were significantly
affected in terms of reduced the mycelial growth (fresh and dry weight) of
four Candida species when compared to control. Data also showed that
rosemary extract was more effective against Candida albicans than clove
extract. All the tested concentrations significantly reduced mycelial growth
of the four tested Candida species as compared to the control. Also, clove
extract gave the highest mycelial growth (fresh weight) of C. albicans
followed by other fungi. However, rosemary with C. albicans or clove with
C. tropicalis gave the lowest mycelial growth of dry weight.
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Results presented in Table (2) indicate that extracts of E. aromatica or R.
officinalis affected three C. tropicalis isolated from patients at a domestic
hospital at Riyadh, when compared to control. No different responses were
observed among three isolates of C. tropicalis or both tested plant extracts.
High level from both extracts gave the highly effect on the fresh and dry
weights of the three C. tropicalis isolates. The trend of results obtained for
the three C. tropicalis isolates and extract of both plants was almost the
same as in the isolates of C. albicans, C. kruesi, and C. parapsilosis.

The higher effects which formed by E. aromatica and R. officinalis extract
against most the fungi species (Tables 1 and 2), suggest the greater
concentration or the stronger effect of the antifungal agents in the 40 g
extract of each of the two plant species. Effect of the antifungal activity
demonstrated in this study for extracts of E. aromatica and R. officinalis
may be due to its chemical compounds or natural components (Cowan,
1999). Earlier studies indicated antimicrobial activity of such plant extracts.
As a fact, antifungal activity of clove oil has been reported against several
pathogenic fungi (Medvedeff ef al., 1997) and that of eugenol has been
reported against other fungi (Tombe et al., 1995). Antimicrobial activity
against human pathogenic fungi has been reported both in garlic as well as
in clove extracts (Arora et al., 1999). Antifungal activity of clove extract
(eugenol) and Rosmarinus officinalis L. have been investigated in several
reports (Soliman et al., 1994; Tombe et al., 1995 and Medvedeft et al.,
1997). Our study agreed with the above reported investigation in the
antifungal activity of clove or rosmary extract.

Therefore, it could be concluded that as far as natural extracts of
antifungal activity was concerned, both tested extracts at a high level were
play an important role in reducing the growth of Candida species, which
caused female genital tract inflammation diseases.

REFERENCES

Al-Hader, A.A.; Hassan, Z.A. and Agel, M.B. (1994). Hyperglycemic and
insulin release inhibitory effects of Rosemarinus officinalis. Journal
of Ethnophamacology, 43 (3): 217-221.

31



66'€ 0TS : IXQXE
86°1 POT : (o) "ej03|
152 10°€ : (q) sy
el v6'l - : (&) wenxy
10} %5 1® q'S1
c9zE | 0L0S | 00€E | 0005 | OC€E | 0508 | 00°TE | 666y | TTEE | 11°0$ | 00'CE [ 0005 | O jonuo)
sg'0c | z6gc | 00'1€ | 00'6c | 6571€ | €665 | S6'8T } 8¥LE | LIST | 00T | LI6T | SETH X
iz | tsos | oosz | ooie | essz | ecie | 009t | 866 | sTST | 00y | €297 | sTov | g | supwef
66°€E | 8607 | 00FE | 00 1¥ | 99vE | €€°1p | O6TIE | 66€y | TIIE | 00PP | TITE | S¥EP | T | SHLDRDIOY
9c'sz | spzy | vo'sz | sszh | es8z | secy | 899T | ssey | 09°ST | TVTH | 0S9T ;i SOtV X
1isz | seov | 009z | 10ty | ooz | 1vTy | STRZ | 00Ny [ OF'ET | 6L | IIPT | IOV | ¥ | DonDUOD
00'1E | 66 | z1og | 00py | 820¢ [ ogwr | T1°6T | 019 | OV'8T | 00°Cy | 00°6Z | 00°Sy | € vadny
G | Go | G | Gw | Gw | G | Gw | Gm | Gw | Gw) | Gu) [ @Ew
wSiam | e | ydoa | wBom | wBom | ySom | wliom | wlom | yBem | 8iom | qBom | 1qdem
A ysaly AX(] ysakd Axcq ysaig A fsoxg Al ysalg Lacg ysalg I8
{E0) 21EI08] (Z1) 23EI05] DEES) DEE (Z1) 9¥e0s] (D oios] | opey | Voo Weld

sisopisdp.aod 7y Jo saye|0s]

s1pa1do.4f ) 10 S21R]0S]

SOIE[OSI STZUNJ

Alibrahim, J. S. R.

's7endsof] ypeAny jo auo je sjuarjed woly epipue) Jo SaIe[os!

[ESTUI[2 39X} SU) UO SIORIX SYDUIDLJO SHULIDULISOY PUR DINDUOLD puadng 3o aPa (7) 91qel

32



J. Pest Cont. & Environ. Sci. 16 (1/2): 27 — 36 (2008).

£Cg IZF : sxqxe
80° 60°1 t (O amwos]
107 €E'T (q) 3wy
66'1 Pz (v) yornxg
0] %5 ®'q8"]
075e | 1108 | Z4'6E | 0008 | 00'e | 0C0S | 68%E | 9L°05 | 00°SE | or'1s | 0TSE [ 00°1s 0 |043u07)
090t | O8IF | €60¢ | TL'1¥ | O1'1€ | 98°kv | 00'9Z | 006E | 692 | 6£8¢ | 069 | 08°3¢ X
OI'8T | O0'IF | £8'LC | 660v | 008 | TCIF | OO'ET | 00°LE | OOPT | 8L9E | Ov¥T | OCLE | OF SipuLfo
01ty | 00Ch | OOVE | PPZF | OZPE | OSTP | 00'6C | 00'LY | 66'8C | 00OF | OV'6L | OC0F | 07 | smurmwuasoy
88LC | OI'tv ) Q08T § SI'TY | SI'8T | OO'TK | 66'ST | 6v'vb | bV | vtk | S8ST | 00°SH X
8LST | TTPY | 0097 | OTOF | €€9Z | 000F | 66TC | O0Er | vE€'€T | 86'TF | 00ET | 0SEy | Or | poyvwom
8662 | 86ty | II'0E | OI'by | 000 | 00'b¥ | 00'8C | 66'Sv | §'Lz | 009y | oL8z | 0sor | 0z Dlua3nyg
G TGy G R | (o | Gw) | Gw | Gw) | Gw) | Gw) | Gm) | Gu)
wmarem | ydam | gSiem | agfrom | JySom | mSem | jyiom | wBom | wSem | mFam WBem | ySom
Ag | worg | A | sy | Ag | gsard | Asg | ysag | Asg | ysang | Asg | wsarg | 13
DEE {Z1) srejos] DETT (E1) 21051 DER (Demos] | aey | o0 e
12500 ) )0 SAIBOS] SUBIQID ) JO S3)Ej0S]
SAIB[OS} SHEHNg
"PIRUNUO.)

33



Alibrahim, J. S. R.

Al-Rawi, Ali (1964). Medicinal plants of Iraq . P.P 10 g. Baghdad,
Govermment Press.

Arora, D.S.; Jasleen, Kaur and J. Kaur (1999). Antimicrobial activity of
spices. International Journal of Antimicrobial Agents. 12 (3): 257-
262.

Bara, M.T.F. and Vanetti, M.C.D. (1995). Antimicrobial effect of spcies on
the growth of Yersinia enterocolitica. J. Herbs, Spcies and Medicinal
Plants, 3 (4): 51-58.

Cowan, M.M. (1999). Plant products as antimicrobial agents. Clin.
Micorbial. Rev., 12 (4): 564-582.

Fuh, M.S., Pan, W.H., Hsieh, 1. J. Chuo-Chih Ming and Chuo, C.M. (1996).
Preparative-scale supercritical fluid extraction of essential oils from
Syzygium aromaticum (clove bud). International Laboratory, 26: 3-
16.

Haraguchi, H., Saito, T., Okamura N. and Yagi, A. (1995). Inhibition of
lipid peroxidation and superoxide generation by diterpenoids from
Rosemarinus officinalis. Planta Medica, 61 (4): 333-336.

Khalil, A.R.M. (2001). Phytofungistatic properties in the aqueous extracts
of some plants. Assiut J. Agric. Sci., 32 (1): 135-143.

Medvedeff, M.G., Lloret, M.A., Vedoya, M.C., Reca M.E., and Herszage,
L. (1997). The in vitro antifungal activity of clove oil in saturated
sugar solution. Revista Argentina, Micologia., 20: 46-52.

Myint, S., Daud, W.R.W., Mohamad, A.B., and Kadhum, A.A.H. (1995).
Separation and identification of eugenol in ethanol extract of clove
by reversed-phase high performance liquid chromatography. Journal
of the American Oil Chemists Society, 72 (10): 1463-1466.

Okamura, N., Haraguchi, H., Hashimoto, K. and Yagi, A. (1994).

Flavanoids in Rosemarinus officinalis leaves. Phytochemistry 37 (5):
1463-1466.

34



J. Pest Cont. & Environ. Sci. 16 (1/2): 27 — 36 (2008).

Ramadan, A., Afifi, N.A., Fathy, M.M. , El-Kashoury, E.A. and ElI-
Naeneey, E. (1994). Some pharmacodynamic effects and
antimicrobial activity of essential oils of certain plants used in
Egyptian folk medicine. Proceedings of 3rd Scientific Congress of
the Faculty of Veterinary Medicine, Cairo University, Giza, Egypt,
Veterinary Medical Journal Giza 42 (B): 263-270.

Shobha-Agnihotrivaidya, A.D.B. and Gnibotri, S. (1996). A novel approach
to study antibacterial properties of volatile components of selected
Indian medicinal herbs. Indian J. Experimental Biology, 34 (7):
712-715.

Snedecor, G.W. and Cochran, W.G. (1967). Statistical Methods. Oxford
and J.B.H. Publishing Co. 6™ Edition.

Soliman, F.M., El-Kashoury, E.A., Dathy, M.M., and Gowaid, M.H. (1994).
Analysis and biological activity of the essential oil of Rosemarinus
officinalis L. from Egypt. Flavour and Fragrance Journal 9 (1): 29-
33.

Temes, W. and Schwarz, K. (1995). Antioxidative constituents of
Rosemarinus officinalis and Salvia officinalis. 4- Determination of
camosic acid in different foodstuffs. Zeitschrift fur Lebensmittel
Untersuchung and Forschung., 20 (6): 548-550.

Tombe, M.; Kobayashi; K., Dniki, M. and Ogoshi, A. (1995). Toxicity of

clove eugenol against several pathogenic fungi. Indonesian Journal
Crop Science, 10 (1): 11-18.

35



Alibrahim, J. S. R.

Ol Gaaliiions Ao gy 1aai8l) yhadl slaal) L&D Ao 4l )
Eugenia aromatica & Rosemarinus officinalis
a8 G A g iy Gl

il and — Apalel) Hludly) - 4y 1) A4S

A0 gl A pall ASLell - 11675 (b)) 102346 < p=
Jsaa336@hotmail .com

Ol o iy jlans s 5 WSl )1 L ) il (g pealiions 5l ) 50
flgale Jianiall il ey Jarad) (8 100S) jhad e )i o )Y e silnall sl e

o sload) Ll 8 il e da s caslall e gl e JS) Al cilaliid) & ekl
.\Jgﬁﬂ\)két\}ﬂ

el e lagny S 08 bl o805 ¢ Al clalaiaaly o d kil #1581 e
o (DSl A Haal e ) il (a8 ) el il phadll e salissal)

Al Jae el il e 1 ,al 5SE S il ualiid) e S8 8 ) 3 5

N ) g Ledle Joaniall il i Ly cabae ddaal L e 5 Gl g1 581 auen
53y ginsall 4 adl

sein sl O o Aulaall il o ) N S o o il Cpealiandd (o B ina (35 5

36



