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| SUMMARY

In this study, the alcoholic and lyophilized aque-
ous extracts from twenty wild medicinal plants
belonging to two families from the Qassim area
were studied. The sensitivity of eighteen microbes
{(five Gram-positive and six gram-negalive bacte-
nia, five fungi and two yeasts) to the prepared ex-
tracts at concentrations of 10, 25, 50, 100 and 200
mg/ml was investigated. The minimum inhibitory
concentrations (MIC) for different active extract-
. were also investigated against the tested bacteria.

Alcoholic and aqueous extracts of the stuided
plants exhibited a strong antibaclerial activity
against Sraph. aureus, Staph. aureus (methicillin

resistant), Strept. types B and D, Salm. type C, L.

coli, H influenza Pr. mirabilis and Ps. aerugino-
sa. The values of MIC for C. bruguierana, R.
stricta, P. harmala, C. coccineum (No. 6) and W.

~ sommnifera extracts against H. influenza were 8.36,
8.42, 8.47, 23.77 and 23.87 mg/ml, respectively. It
has been also cbserved that fungi and yeasts were

“less sensitive, with the exception of 7. menta-
grophytes which was slightly sensitive to some
plant extracts.

INTRODUCTION

- Plants have been used by man as medi-ines for

trealment of many diseases for a long time. Me-
“dicinal plants are being used either directly by
- folk medicine practitioners, or alternatively, their
“active principles are included in suitable standerd-
ized pharmaceutical forms. In recent years, (here
" has been a wide range of worldwide sysiematic
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ANTIMICROBIAL ACTIVITY OF SOME MEDICINAL PLANT EXTRACTS
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investigation of plants for biological activities,
amony these investigations is the antimicrobial
activity. As a maltter of fact, antimicrobial screen-
ing methods are quick and of low costs (Al-
Meshal et al. 1982, Al-Yahya et al. 1983, Zaki et
al. 1984). It is worth to mention that several local
medicinal plants are being used to control patho-
genic microbes, in addition to their other uses.
Among these plants are Astragalus spinosus,
Francoeuria crispa, Capparis cartilaginea and
Calligomum comosum (Banoub and El-Sheikh
1982).

This report is an attempt to elucidate the antibac-
terial and antilungal activities of some selected
local medicinal plants. Those showing significant
activities will te subjected to detailed phyto-
chemical investigations to find out their constitu-
ents responsible for such activities.

MATERIALS AND METHODS

Plant Materials:

Plants used in this study were collected from dif-
ferent arcas of the Qassim province (Table 1).
The identity of plants was verified by staff of the
Botany Department, college of science, King
Saud University, Riyadh. (Migahid, 1978)
Voucher specimens are deposited in the Depart-
ment of Veterinary Medicine, College of Agricul-
ture and Veterinary Medicine, Qassim, Saudi
Arabia,

The air-dried parts (200 g) of each plant were
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powdered and extracted at room temperature with
935 ethanol ull exhaunon. The alcoholic extract
ol each plant was evaporated under reduced pres-
sure using a Buchi rotary evaporator. For antimi-
crobial screening, aqueous solutions of the alco-
holic extracts were prepared using Tween 80.

The air-dried powdered parts (200 g) of each plant
were extracted with hot distilled water for 5 times.
The combined aqueous extract of each plant was
filtered then lyophilized using a Labconco freeze
dryer-18 (model 75018). These lyophilized aque-
ous exracts were dissolved in distilled water.

Preparation of the Extract of Centaurea bruguiera-

na:

The air-dried powdered aerial parts were extracted

with 95% ethanol till exhaustion. The solv;:m'
evaporated under vaccum. The residue was 4
solved in 20% aqueous cthanol. The hydrog
holic solution was extracted successively
light petrolium ether and chloroform. The rep,
ing aqueous layer was lyophilized using the [,
conco [recze dryer-18. The residue was.dissej,
in methanol, to give methanol insoluble
(rejected) and the methanol soluble part wj,
was used in this study.

Micro-oroanisms:

1) Bacleria: Staphylococcus. aureus, Staphyle.
cus. aureus (methicillin resistant), Strepiog
cus. types B and D, Bacillus subtilis, Salmes
la. type C, Escherichia. coli, Proteus mirab;
pseudomonas. aeruginosa, Haemophilus |
fluenza and Klebsiella pneumoniae.

Table 1: Medicinal plants, name, Parts and extracts used for Microbiological Sceening.

No. Plant name Family Plant part Extract (s)
1. | Rhanterium epapposum Compasilae Acrial parts Alc &Aq.
2. | Ceataurea bruguierana Compuositac Aerial parts Aq.**

3. | Euryops arabicus Compositae Leaves Aq.

4. | Artemisis judaica Compasilae Aerial parts Aq.

5. | Cynomorium coccinewn Cynomoriaceae | Peels of flower* Alc.

6. | Cynomorium coccincum Cynomoriaceac | Pecls of stems & roots* | Ale.
7. | Cynomorium coccinewm Cynomoriaceae | Inner pulp*® Ale.
B. | Withania somnifera Solanaceac Leaves Ale & Aq.
9. | Fagonia cretica Zygophyllaceae | Acrial parts Aq.
10. | Tribulus terrestris Zygophyllaceae | Aerial parts Aq.
11. | Peganum harmala Zyguphyllaceae | Aerial parts Aq.
12. | Blepharis ciliaris Acantlhiaceae Acrial parts Aq.
13. | Cassia italica Leguminosae Leaves Aq.
14. | Astragalus spinosus Leguminosae Acrial parls Aq.
15. | Capparia spincsa Capparaceae Leaves Ale & Aq.
16. | Cleome amblyocarpa Cupparaceae Acrial parts Aq.
11.| Catharanthus roseus Apocynaceas Leaves Aq.
' 18.| Rhazya stricta Apocynaceae Leaves Aq.
19. | Heliotropium bacciferum | Horaginaceae Aerial parts Aq.
20. | Araebia decumbens Dloraginuceae Acrlal parts Alc.
21. | Calligonum comosum Polygonanceae | Leaves Aq.
22. | Chrozophora verbaseifolia| Euphorbisceae | Aerial parts Aq.

* Three alcoholic extracts were prepared. One from the fresh peels of flower heads, another
from fresh peel of roots and stems. The third frem the inner pulp of roots and stems. The
preduced alcoholic extract in each case was frecee-dricd after evaporating alcohol.

** Sce preparation of the extracts.
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‘shie (2) Antibacterfal activity of medicinal plant extracts agalnst cevlaln Gram-posliive hactecla (n-8) (mean = 8.12),

Dismeter of inhibitery sone (mm)
Plant Extract | Conc.(mg'ml | Staph, aureus| Staph, group | Steept. group| Staph, aurens|  Naclllus
Il n Meth Relst, subtills
Rhanterium Ay 100 . . . 114028
cpapposum | Ale 200 . . . 12,0037
100 . . . - 11.0:0,00
100 . . . . 1 H0.N7
Cynomorium| Ale a5 10.H20.20 000,20 . .
coccineun | (No. 5) 50 12.420.28 11,410,258 1042028 13440.28 .
100 1).240,20 13,140,258 1382037 | 178007 1200048
00 15.420.25 15.020.37 17.120.37 10,2407 1544037
Ale 28 . - . 12,620,258 .
(Ne. 5) 50 . . 1242025 | 17.0:0,00 .
100 10.620.25 12.610.25 1442040 22.0:0.00 114028
200 1).8:0.37 1581037 164200 1741028 18.2:0.20
Ale 15 - . . 13.4:0.258 .
(Ne. 5) 50 . . 13.2:0.20 | 17.8:0.)7 -
100 12.4:0,28 13,6040 15.8:0.07 | 23.0:0.,00 12,0:0.45
200 14.620.40 15.620.25 17.8:0.07 841025 15.6:040
Withania Aq a5 - 10.8:0.20
somaiflcra 50 - 15.4:0.25
100 - 1842040
200 - 1252037 22.0:0.00
Centaura Aq 25 - . . 10.6:0.25 .
: bruguierana 50 - - . 1).:0:0.28 18.8:0.37
! 100 - - . 1742040 1).8:0.07
, 200 " 3 . 22.4:0.40 17.8:0.07

== Ne. efTect

Fungi: Trichophyton mentagrophytes, Micro-
sporum canis, Asperigellus niger, Asperigellus
Jumigatus and Penicillium spp.

Yeasts: Candida albicans and Cryptococcus ne-
oformans.

=s¢ microorganisms were supplied from the De-
tment of Microbiology, Faculty of Veterinary
dicine, Cairo University, Egypt and King Fahd
spital Specialist, Buridah, Saudi Arabia. The
ified isolates were examined by different bio-
:mical test reactions. Salmonella was typed ac-
ding to the tables of differentiation and identi-
ation proposed by Krieg and Holt (1984),
ile Strptococcus was typed biochemically ac-
ding 1o tables of Sneath et al. (1986).

1.Med.J. Giza, Vol 42 No. 11994)

In vitro Antibacterial Activity:

The sensitivity of the aforementioned bacteria to
the alcoholic and aqueous extracts was carried out
invitro by the agar diffusion sensitivity test using
the bore method as described by Cooper and
Woodman (1946). Different concentrations of the
tested alcoholic extracts (10, 25, 100 mg/ml) were
prepared in 10% aqueous solution of Tween 80 as
a vehicle, while the lyophilized aqueous extracts
were dissolved in distilled water,

A1C De ali

For MIC determination, S0 ul of 2- fol dilutions
of the active tested plant extracts concentration
was added to cach well using a microtitration
broth-dilution technique according to Jones et al,
(1985). One well in each row contained only
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Table (3): Antibacteria activity of medicinal plant extracts against certain Gram-negative bacteria (n=5) (Mean zs_t‘l

Diameter of inhibitory zone (mm)
——
Plant Extract |f'|::/:l:1:l SI':;’”;': ‘C”“ E. coli Pr. mirabilis | ps. aeruginosa | I1. influenza |KI. Plu..‘
Peganum Aq 10 - - - - 10.420.25 -
harninala 25 - - 5 & 14.420.25 "
50 - - - - 19-21-37 -
100 . . - - 23.0:0.45 ;
200 . . & & 27.0:0.00 .
Rhant. Aq 100 1042025 . - - 11.6:0.20 .
epapposum 200 1232033 . - - 14.7:0.33 .
Cynomoriuni Aq 15 - 92.8=0.20 11.620.25 11.6=0.20 - .
Coccineum (No. 5) 50 10.1=0.28 11.40.20 13.6z0.440 13.420.40 11.6:0.20 .
100 12.4+0.10 1:.220.20 14.20.20 141.0=0.32 14.6=0.25 10.6:4)
200 15.8:0.37 14.420.40 15.0£0.32 15.010.32 18.220.40 14.2:4
Ale 25 - - - . 11.420.20 .
(No. 6) 50 - . . 14.8:0.37 .
100 10.420.25 . - 11.6=0.20 18.220.37 12.0:0
200 15.2:0.20 15.8:0.37 15.2:0.20 15.8=0.37 22.0£0.00 14.8:42
Ale 25 - . - . 10,410,258 4
(No.T) 50 - : . " 13.62:0.40 .
100 1342040 | 11.4020.20 12.420.40 11.4 £0.23 16.820.20 10.6:2
200 15.8=0.37 15.420.25 16.0=0.32 15.2:0.20 21.0:0.00 13.6:1
Withania Ale 25 - - - 11.6=0.20
somnifera 50 - - - 17.0=0.00
100 - - - 21.0£0,00
00 . . . 25.820.37 .
Aq. 28 - - - 11.4£0.23 *
50 - i ¥ . 14.420.25 %
100 - - . - 19.2:0.37 o
200 - - - - 24.0:0.00 =1
Rkhazya Aq. 10 - . . - 15.220.20 -]
stricla 25 - - s - 3 19.22037 -
50 - . - . 23.0:0.45 .
100 - - - . 29.2:0.37 "
200 - - - . 36.020.00 t
"
Centaurea Aq. 10 . . - % 13.620.40 :
Bruguierana 25 11.4=0.20 - 10.4=0.25 . 15.0=0.00 57|
50 14.8:0.37 10.8£0.49 14.4:0.25 10.4:0.25 19.4=0.40 10-4"‘;
100 | 1842040 | 13.6:040 | 1922037 | 14.0:045 | 26.4:0.25 13,64
200 22.4:0.00 16.0:0.43 23.0:0.15 17.2:027 30.0=0.00 l“"’l

- = No. effect

Mueller-Hinton broth as an inculation and growth
control. Bacteria were grown overnight and then
were diluted in fresh Mueller-Hinton broth 1o a
density of approximately 108 colony-forming
units (CFU)/1 ml, this suspension was (urther di-
luted to 105 CFU/m! in Mueller-Hinton broth. A
semiautomatic inoculator was used deliver 50 ul
of the 105 CFU/m! suspension to cach well con-
taining 50 ul of tested extract dilution or broth.
The MIC was calculated for each isolate as the

—

lowest concentration of tested plant extrd
which no visible growth was observed #
hours of incubation at 37°C.

In vitro Antifungal Activity:

This was carried out for revealing the effed!
coholic and aqueous extracts of some pi¥/
the tested fungi and yeasts as explained by
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Table (4): Minimum inhibitory concentration (MIC) of medicinal plant extracts against
cevtaln Gramepositive bacterla,

Minimuom inhibitory concentration (mg/ml)
; Staph. Strept . Staph. aur Bacillus
Mant airae Strept, | Staph. aurcus y
s Kxtruct aureus proup 1N ;:ruu]ll D | Meth. hesist. subtilis
Rhanterium Aq . . . . 99.05
epapposum
Ale . - . . 99.24
Cynomorium Ale 23.22 23.53 19.86 49.86 99.29
coccineum (No. 5)
Alc 99.27 99.17 48.59 23.86 99.31
(No. 6)
y Alc 98.92 98.75 48.66 23.84 99.99
(No.7)
Withania Aq - 199.99 - 23.81 -
somnifera
Centaura Aq - - - 23.84 49.05
bruguierana
- = No. effect

Table (5): Minimum inhibitory concentration (MIC) of medicizl plant extracts against certain Gram-positive bacleria.

] Minimum inhibitory concentration (MIC) (mg/ml)
- Sal, il ; i e 5 .
Plant Extract ;r::l:l:ti:' T\ E.coli |Pr.mirabilis Ps. aeruginosa | . influenza | Kl. Pneumoniae
Peganum Aq a - - . 8.47 s
harmala
Rhant Ale. 98.94 " . . 99.20 L
epapposum
Cynomorium (h‘!t “S) 48.94 23.32 2275 22.75 49.99 99.32
— Ale 99.43 19997 | 19995 99.35 23.77 99.12
(No. 5)
Ale 98.93 99.99 99,25 29.31 23.80 99.23
(No.7)
Withania Aq . . . 5 23.87 -
somnifera Aq . _ . . _ 23.83 .
Rhazya ;
stricta Aq . ' 4 . 8.2 %
Cenlaura A 23.78 898 | 2386
bruguierzas 4 @l 49.05 8.36 19.02

(= No. effect
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Table (8 Antifien ol activity of some meddicinal | vt extracts against some fungland yeasts (n-5) (mean 2 S.E),

r__ - _"-\
Diamete: of inhibitory aone (mm)
——— . 2 .,
Plant Bt | 00 Candida | Cryptococeus | Trichophyton | Micrasporum | Aspergillus | Aspergillus hnir\
- mgml) | albicans | ncoformans | mentagrophytes canis niger Jumigatus | - motaty,
-
Khkenlerum AQ N\ 134:040 . . v
Pappashm
e —
dwnpalus Aq W 12.00:0.4% 11.4:0.28 ' 10.8:0.20 ‘
SR asas
Trbulus Aq N 124225 126:0.25 | 1142005 | 13.620.40 llu{
{errestris
NP 162040
Heliaw ! 100 13,620, . - . .
Novferum " U] . 15.40.25 . . .
—
Chrazophars |  Aq 00 12.8:0.37 13.6:0.25
verbasoyfolia
—
Celigonum Ag N 1142040 . . . .
comasum
Cyromarium | Ale 200 | 10.6=0.25 | 1142025 % .
Cocareum (No. 5)
Cleome Aq | w0 : . 12.6:0.25 . . . g
emblyocarpa
== No. efect

and Lamb (1983). Different concentrations of the
tested extracts were used as previously mentioned
under antibacterial activity test.

RESULTS AND DISCUSSION

The antimicrobial activity of each plant extract
was studied at the concentrations of 10, 25, 50,
100 and 200 mg/ml. Only those concentrations,
which showed activity are reported in Tables (2,
3,4,5 and 6).

The alcoholic extract of peels of Mower of C. coc-
cineum at concentrations higher than (23 and 50)
and (50 and 25) mg/ml inhibit (Staph. anrcus and
Strept. groups B and D) and Salm. group C and L,
Coli), respectively (Tables 2 & 3). However, B.
Subtilis and KI. pneumoniae were less sensilive (o
‘the exract.

52
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The alcoholic extract of peels of stems & »
and inner pulp of C. coccineum at concentn
higher than 25 mg/ml highly inhibit Staph ax
methicillin resistant (Table 2) H. influe
showed high sensitivity towards the alcoholi
tracts of peels of flower, peels of stems &I
and inner pulp of C. coccineum at concentn
higher than 50,25 and 25 mg/ml, respect
Morcover E. coli, Pr. mirabilis and Ps. aerug
were moderatly sensitive to the alcoholic @
of pecls of Mlower of C, coccineum at conet
tions higher than 25 mg/ml (Table 3).

The aqueous extract of W, somnifera at cont
tions higher than 25 mg/ml inhibit Staph. @
methicillin resistant and H. influenza (Tabl
3).

Morcover, the aqueous extract of C. breaguit
at concentrations higher than 25, 25, 50, !
25 mg/ml inhibit Staph. aureus methicillin

Vet.Med.J.,Giza.Vol.42,No. 1{!
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ant (Table 2), Salmn, group ¢, E. coli, H. influenza
and Pr. mirabilis (Table 3), respectively. These
findings are in agreement with those reported by
Al-Yahya et al. (1983), who found that, Centrau-
rea schimperi has a higher antibacterial activity
against £, coli.

The antibacterial activity of C. conccineunt. W.
somnifera, C. bruguierans, P. harmala, R. epap-
posum and R.stricta may be due to their main con-
tent of (anthocyanins) (alkaloids & withanolids);
(Mavonoids & sesquiterpene lactones); (alkaloids);
(flavonoids & coumarins) and (alkaloids & flavo-
noids), respectively, Similar results are reported
by Zaki et al. (1984), who found that flavones and
alkaloids of Arterisia and anthraquinoes of Callig-
onum were the most effective antimicrobial com-
pounds.

The MIC for the active plant extract towards the
selected Gram-positive bacteria are showen in Ta-
ble (4). The values of MIC for C.bruguierana. R.
stricta. P.harmala. C. coccineum (No. 6) and V.
somnifera extracts against H. influenza were 8.36,
8.42, 8.47, 23.77 and 23.87 mg/ml, respectively
(Table 5).

All the tested fungi and yeasts were not sensitive
towards all the tested aqueous and alcoholic ex-
trats except T. mentagrophytes which was slightly
sensitive towards the aqueous extracts of /1. bac-
ciferum, R. stricta, A. spinosus, T. terrestris and
C. verbascifolia (Table 6). These results were
consistent with those reported by Al-Meshal et al.
(1982) and Al-Yahya et al. (1983). They recorded
tha, Capparis spinosa, Chrozophora obliqua, Cle-
ome africana, Artermisia inculta, Centaurea
schimperi are not active against C. albicans. On
the other hand, Salih and Nadir (1984) reported
that C. comosum was effective against Candida

spp.

Vet Med. J.,Giza.Vol.42, No. 1{1994)

The most interesting findings in this study is the
high activity of C. bruguierana, R. stricta, P. Har-
mala, C. conccineum and W. somnifera extracts

against /1. influenza. In addition C. coccineum
extracts showed moderale antibacterial activity
against all tested bacteria.
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