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Antibacterial effect of crude herbal, aqueous extracts and oil of Thyme on
Staphylococcus aureus in laboratory
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Abstract
Objective: The aim ofthis study was to establish th€ antibacterial activity ofthe extracts ofThymus r.ulgaris
against staphylococcus aureus in vitro.
The antibacterial activity of different concentrations in (0.25%,0.5o/o,l%,2yo) of the dried leaves and flowering
tops and oil ofThymus vulgaris were examined on fifty five isolates of staphylococcus aureus that isolated fiom
different samples (gingival , saliva and dental caries swabs) from patients of dental clinics of College of
Dentistry in Al-Anbar University .

Material and method
Antimicrobial effects of thyme was detected by four different methods by adding crude extracts of thyme
directly to the nutrient agar medium, disc diffusion method saturated with 20mglml aqueous extract, disc
diffusion method and agar diffusion method with different concentration of thyme oil (0.25%,0.5%,1%,2%) .

Results
The results show that 5 mg/ml crude extracts of the dried leaves and flowering tops of thyme was lowest
concentration that inhibition growth ofbacteria it's taken as the Minimum Inhibition concentration (MIC) . Discs
saturated with aqu€ous extracts ofthe dried leaves and flowering tops ofthyme did not show any effect , but the
oil of thyme showed inhibitory effects against staphylococcus aureus in both methods used in the study. The
antibacterial effects at 0-25o/o,0.5%o, lo/o atd2o/o concentration ofoil using the disc diffusion method against fifty
five isolates of staphylococcus aureus oil showed antibacterial activity against all the bacteria used in this assay .

The thyme oil at 27o conc€ntration were more effective than ofthe other concentrations .

Conclusion
It is concluded that the use of crude extracts ofthe dried leaves and flowering tops ofthyme was best than use of
thyme oil and oil was best that than aqueous extracts against staphylococcus aureus it is need to more study on
thyme in vivo.
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Introduction
Thyme (Thymus vulgaris) , Family : Libiatae . The Other constituents include carvacol, tannin,
common names common thyme , Garden thyme and flavonoids, caffeic acid Labiatic acid, ursolic acid and
Whooping cough herb . The habitat native to the oleanolic acid. These oils have antioxidant properties.
Mediterranean region and widely cultivated in Europe A lipid fraction has been found to have anti -cancer
and the United Stat€s . lt prefers limy , sandy and properties [3] . Thymol also provides the distinctive,
well drained soil with sufficient sunlight. Thyme is a strong flayor of the culinary herb thyme, also
perennial plant with numerous procumbent stems , 6 produced fiom Thymus vulgaris [4] . Thymol is only
to 12 inches high , covered with fine hair and pale slightly soluble in water at neutral PH, but it is

brown bark, The leaves are small , opposite , sessile extremely soluble in alcohols and other organic
and gray - green with slightly rolled edges . The solvents.
small, blue - purple flowers are two - lipped and lt is also soluble in strongly alkaline aqueous
grow in dense, whorled clusters, blooming fiom May solutions due to deprotonation of the phenol [5].
to September, The medicinal parts is leaves and Thymol and carvacrol are now known to kill bacteria
flowering tops dried and the chemical composition and fungi, making thyme well suited for such
is Volatile oils, Flavonoids, Ursolic acid, Thymol , purposes. The bee balms (Monarda fistulosa and
Caffeic acid , Oleanolic acid , Tannins, Labiatic acid Monarda didyma) , North American wildflowers, are

I] . Thyme is antispasmodic and expectorant in the natural sources of thymol. The Blackfoot Native
respiratory system, it is beneficial in the treatment of Americans recognized this plant's strong antiseptic
bronchial coughs, laryngitis, and wooping cough. like action, and used poultices of the plant for skin
many other herbs with a high content of volatile oil, infections and minor wounds9. A tea made from the
thyme has strong antibacterial properties. ln addition, plant was also used to treat mouth and throat
the herb has hypotensive (sedative) and cardiotonic infections caused by dental caries and gingivitis [6] .

characteristics. Thymol, a major constituent of Thymol has microbial activity because of is phenolic
Thyme's volatile oil, is powerful, and should not be sfucture, and has shown antibacterial aclivity against
us€d intemally unless directed by a physiaian [2] . bacterial strains including Aeromoans hydrophila and
Thyme contains a large concentration of voiatile oil . Staphylococcus aureus [7] . This antibacterial activity
Normally, the primary component of that oil is is caused by inhibiting growth and lactate production,
thymol, but actually conc€ntation may vary greatly. and by decreasing cellular glucose uptake [E].
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Thymol has becn used in alcohol solutions and in
dusting powders for the treatment of tinea or
ringworm infections , and was used in the United
States to treat hookworm infections. It is also used as

a preservative in halothane, an anaesthetic, and as an
antiseptic in mouthwash. When used to reduce plaque
and gingivitis, thymol has been found to be more
effective when used in combination (synergism
effcct) with chlorhexidine than when used purely by
itself [9].
Thymol is also the active antiseptic ingredient in
some toothpastes, such as Euthymol. Thymol is
caused by thymol's ability to alter in the hyphal
morphology and cause hyphal aggregates, resulting in
reduced hyphal diameters and lyses of hyphal wall
[0] . Additionally, thymol is lipophilic, enabling it
to interact with the cell membrane of fungus cells ,
altering cell membrane permeability permitting the
loss ofmacromolecules I l] .

Materials and Methods
Swabs were cultivated soon on Nutrient agar, blood
agar and incubated at 37"C aerobically for 24 hrs.
Bacterial isolates were identified using Direct Gram
stained smears and biochemical test as described by
[2] . Bacterial isolates were kept fiozen in glycerol
brain heart infusion (10%) to be used for antibacterial
activity assay which carried out by using Nutrient
agar and Muller - Hinton agar (MHA Himedia).
Bacterial stsndardizstion: Bacterial inoculation was
standardizes according to McFarland suspension [13].
Tube no. 5 contain 1 x 105 Cfu /ml.
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Patients and Methods
Seventy swabs wer€ taken from both sexes ofpatients
from dental clinic -Dcpartment of Operative , college
of dentistry, Al-Anbar Univenity in Ramadi city
during the period fiom Octob€r 20ll to Janauray
2012 . Out of seventy patients, fourty one (58.5olo) of
males and twenty nine (41.4o/o\ of females oral
specimen are taken from (50) secondary school
students (26 dental caries and 24 caries ftee) and (20)
adult patients fiom both sexes in clinic of Dentistry
College. The ages ofthe students (males) are between
15-18 years and females are 12-17 years (tablel)
while the ages of patients (males) are between 25-60
years and females are 40-45 years (table 2). Fifty
five isolates of Staphylococcus aureus are obtained
fiom oral specimens l7 gingival swab ( 9 males and
8 females),7 saliva (males) and 46 dental caries
swab (26 students l8 males and E females) and (20)
patients 7 males and 13 females) .

Determination of antibacterial activity of
crude extracts of thyme
The minimum inhibitory concentration (MIC) were
determined by adding the grind of dried leaves and
flowering tops of thyme at different concentration
(0.5, 1,2,3,4,5 mg/ml) to the nutrient agar medium
after sterilization it and allo\,v€d to cooled at 100'C
for 10 min . The plates were inoculated with bacteria
as following: The inoculums size of each test
organism was adjusted to suspension of 105 cells. A I
ml of 24 hours over night culture of bacteria were
added to 125 ml of melted cooled (with Thyme
concentralion) t€st agar and after through mixing ,

TABLE I Oral tmetrs of students

TABLE 2 Oral s mells of tients

Fifly five isolates of Staphylococcus aureus are obtained from oral specimens as shown in table -3 .

TABLE 3 Th€ rcen ofsta lococcus aureus isolated from oral ectmens

Type of
sample

Number of
males

Age of
males
(years)

Mean of
age

(years)

o/o of
sample
number

Number of
females

Age of
females
lyears)

Mean of
age

(years)

Yo of
sample
number

9 r5-l8 16.5 't2.8 t2-17 14.5 11.4

Saliva
sample

7 l5- l7 t6 10 0

Caries
swab

l8 r5-18 16.5 25.7 lt l2-15 13.5 11.4

Type of
sample

Number of
males

Age of
males
(years)

Mean of
age

(years)

Number of
females

Age of
females
(years)

Mean of
age

(years)

o/o of
sample
number

Caries
swab

7 25-60 42.5 l0 tl 40-45 42.5 18.6

Type oforal specimen No. of
staphylococcus
aureus isolates

The percentages of staphylococcus
aureus isolates

Gingival swab 3t 56.360/o
Saliva sample 9 16.360/o

Dental caries swab l5 27.27 o/o

16

Gingival
swab

8

o/o of
sample
number
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approximately 20 ml of this inoculated agar were
poured in to l0 cm diameter pre sterilized Petri dishes
and allowed to solidiry. Incubation was at 37'C for lE
hours. The lowest concentration that inhibition
growth ofbacteria was taken as the MIC.
Determination of atrtimicrobial sctivity of aqueous
extracts ofthyme gritrd
l- Disc dillusion method
One ml of Staphylococcus aureus suspension (l x

105 cfir,/ml ) was diffirsed evenly on MH agar plates

and kept in incubator at 37'C for 2 hours to be dry .

Then sterile filter paper discs impregnated with 100
pl of aqueous extraats of thyme in the concentration
(0.25 , 0.5 , l , 2 , 3 , 4 , 5 mg/ml) were prepared
which the aqueous extracts of grind dried leaves of
thyme was prepared as the following: 50 ml of
boiling distil water wlrs poured into I gm of crushed
ofthyme leaves in a beaker. The mixture was allowed
to stand for 30 minutes and filtered, this extracts
were sterilized by passing through a Millipore filter
which the best way to sterilize the extracts weather
aqueous or alcoholic is by filteration using milipore
filter size (0.2 pm) to keep the integrity of
antimicrobial components of the plants extracts . An
equivalent of20 mg dried the leaves ofthyme per ml
of distil water aqueous extracts were obtained . The
aqueous extracts of thyme dded leaves were fieshly
prepared in order to prevent loose the components of
the seeds during long storage . Conkol assay discs
impregnated with sterile water Assay discs were
placed on the surfuce of the inoculated Muller-Hinton
agar Plates were incubated at 37'C for 24 hours

ll4l.
2- Gel diffusion method
One ml of Staphylococcus aureus suspension (l x

105 cfir./ml) was diffused on MH agar plates. Circular
wells (6mm x 3mm) were cut in the agar culture
media and full with t00 pl aqueous extracts of grind
of dried leaves and flowering tops of thyme, control
well was filled with sterile water [5] .

I)etermination of antibacterial activity of
thyme oil
l- Disc diffusion method
The disc were saturated with 20 ul of thyme oil
obrained from captain company (CAP PHARM) in
concentrations (0.25%, 0.5o/o, 1%, 2%, 5%)
concentrations of oil diluted in sun flower oil . Sun
flower oil was also used as contol . The plates were
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incubated at 37'C for l8 -24 hours [6]. The diameter
(mm) of inhibition zones ofthyme oil wa-s measured .

St€riliz€ filter paper disc with diameter 6 mm were
impregnated with 0.1 ml of sterilize thyme extracts
conc€ntration those were allowed to dry for l0
minutes in an open sterilize petridish using an septic
procedures Control assay disc impregnated with
sterilize waler assay disc were placed on the surface
of the inoculated brain heart infusion agar. plates
were incubated at 37'C for l8 - 24 hours .

2- (;€l dilfusion method
One ml of Staphylococcus aureus suspension (l x 106

cfu/ml) was di{fused on MH agar plates . Circular
wells (6mm x 3mm) were cut in the agar culture
media and full with 20 pl of thyme oil , control well
was filled with sterile sun flower oil .

Determination of antibiotic sensitivity of
Staphylococcus aureus
The disc diflirsion method was used to detect the
antibiotic sensitivity antibiotic disc were used for
comparison i.e five standard antibiotic discs were
used for comparison i.e tutumpin (RA) (5 pgiml ) ,

Gentamicin (CN) (10 pelml) , Trimethoprim (TMP)
(5 pglml), Penicillin (P) (10 pglml ) and Cephalexin
(CL) (30 Egiml). The antimicrobial activity ofvarious
samples was determined by agar diffirsion technique .

Microbial sensitivity testing was done on Muller-
Hinton agar medium. The diameter of inhibition
zones was measured in mm [ 7] .

Results
ln this study we investigated the antibacterial effects
ofcrude extracts, aqueous extracts ofdried leaves and
flowering tops and oil of thyme on fifty fiv€ isolates
of Staphylococcus aureus .

Determination of antibiotic sensitivity of
Staphylococcus aureus
The five standard discs were used for comparison the
result show 100% sensitivity to CN (Gentamicin)
while all strains 1007o resisted to CL (Cephalexin) .

Table 4. The results showed that Minimum Inhibition
Concentration (MIC) of thyme crude extracts was 5

mg/ml to all isolated bacteria were tested .The
aqueous extracts did not show any effect while the oil
of thyme at 27o concentration of thyme were more
effective table (5) than other concentrations . The
crude extract of dried leaves and flowering tops of
thyme was most effective against Staphylococcus
aureus .

TABLE ( 4 ) : The setrsitivity test of Staphylococcus aureus on Muller - Hinton agar plates at 37 C" after
l8 hrs incubation

Antibiotic disc Mean of inhibition zone in (mm) The
percentage

ofresistance
isolates o/o

The
percentage
ofsensitive
isolates 7o

Gentamicin(10pg/ml ) 30 0.0 100

Penicillin(10 [e/ml) 25 95

Rifampin(5uelml ) 20 88 12

Trimethoprim(5pg/ml ) l3 50 50

Cephalexin(30pg/ml ) Resist 0.0

t7

5

t00
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TABLE ( 5 ) Thc concentration of Thyme oil atrd inhibition zone of disc diffusion ard well diffusion
methods test of Sta h lococcus aureus otr Muller- Hintotr a lates at 37oC after l8 hrs incubation

Concentration ofoil 7o (Disc diffusion) Inhibition zone in (mm) (Well diffusion) lnhibition zone in (mm)
t0% t2
2OYo l3 l3
30yo 14

20 20

26 26

100v, 30

r

Discussion
The overuse of antibiotic drugs has led to the
extensive antibiotic resistance in human pathogenic
bacteria , which highlights the research need on new
antimicrobial agents [8, 19] .

Thyme is a plant which has been used in a variety of
food preparation In this work we showed the
significant antibacterial activity of the crude and oil
of thyme on Staphylococcus aureus Some earlier
studies have demonstrated thyme antibacterial
activity against Staphylococcus aureus [20] . Thymol
is part of a naturally occurring class of compounds
known as biocides, with strong antimicrobial
aftributes when used alone or with biocides such as

carvacrol . In addition , natwally occurring biocidal
agents such as thymol can reduce bacterial resistance
to common drugs such as penicillin [21] . The
aqueous extract ofThyme did not show any effect the
reason for this is: enable effective value or
pharmacological for many ofherbs in the volatile oils
spreading in the air unless it us€s the cover aboye and
during the process of crushing or grinding for the
dried leaves and flowering tops of thyme so it lose
volatile oils and thus less from effectiveness and
pharmacological characteristics as previously
determined by [4] . The
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