
 

~ 108 ~ 

Journal of Medicinal Plants Studies 2019; 7(5): 108-114

 
 
 
 
 
 
 
 
 
 
 

ISSN (E): 2320-3862 

ISSN (P): 2394-0530 

NAAS Rating: 3.53 

JMPS 2019; 7(5): 108-114 

© 2019 JMPS 

Received: 11-07-2019 

Accepted: 15-08-2019 

 

Aisha Mohammed Ali 

Chemistry Department, Faculty 

of Education, University of 

Aden, Yemen 

 

Adel AM Saeed 

Chemistry Department, Faculty 

of Science, University of Aden, 

Yemen 
 

Taha Abubaker Fdhel 

Chemistry Department, Faculty 

of Education, University of 

Aden, Yemen 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Aisha Mohammed Ali 

Chemistry Department, Faculty 

of Education, University of 

Aden, Yemen 

 

 
 

 

 

 
 
 

 

 

 

 

 
 

Phytochemical analysis and antimicrobial 

screening of selected Yemeni folk medicinal plants 
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Abstract 
For along period of time, medicinal plants have played a vital role in the treatment of many diseases. The 

present study was carried out to evaluate phytochemical analysis of aqueous, methanol, ethanol, and 

chloroform crude extracts and antimicrobial screening of four Yemeni folk medicinal plants. The 

phytochemical analysis of the plant extracts revealed presence alkaloids, tannins, glycosides, saponins, 

flavonoids, steroids, terpenoids, vitamin K and vitamin C in all study plants. The antimicrobial activity of 

solvent extracts of Plectranthus asirensis, Plectranthus amboinicus Lavandula pubescens Decne, and 

Dorstenia foetida plants were inspected against the selected experimental pathogens such as K. 

pneumoniae, E. coli, S. epidermis, S. aureus, and C. albicans by agar well diffusion method. The results 

showed that extract from the investigated plants had antimicrobial activity in which ethanol and methanol 

extracts showed the highest values. 

 

Keywords: Folk medicinal plants, phytochemical analysis, antimicrobials activity, leaves and rhizomes 

extracts 

 

Introduction 

The use of herbal remedies are widely used in about 80% of populations against many 

infection diseases, but only few of them have been studied chemically and biologically in 

order to identify their active constituents [1-3]. 

Nowadays, phytochemicals with adequate antimicrobial potential extracted from different 

parts of the plants can be used for the treatment of microbial infections such as diarrhea, 

dysentery, cough, cold, fever, bronchitis, cholera [4]. 

Identification of secondary metabolites from plants in therapeutic application of diseases is of 

growing interest as they contain many active phytochemical constituents. Bioprocess can 

convert simple compounds to complex compounds and it uses in several medicines and 

therapeutics [5]. 

Yemeni folk medicinal plants, Plectranthus asirensis, Plectranthus ambinicus, Lavandula 

pubescens Decne and Dorstenia foetida have been used for the treatment of several diseases 

such as rash and itching, malarial fever, renal and vesicle calculi, cough, chronic asthma, colic 

convulsions, epilepsy, psoriasis and vitiligo [6-12]. 

The contemporary research was done to evaluate phytochemical composition and 

antimicrobial potential of four medicinal plants. 

 

Materials and Methods 

Collection of plant materials 

The selected plants were collected from their natural habitat in Yafae-Yemen. The plants were 

identified and authenticated by Prof. Abdul-Nasser Algfry in the Department of Botany, 

Education collage- University of Aden. 

 

Chemicals 

The entire chemicals used in the present study are of analytical grade. 

 

Micro-organisms 

Plant extracts were screened for their antimicrobial activity against four bacteria; two gram-

positive bacteria (Staphylococcus aureus S.No.300-969-3374 and Staphylococcus epidermidis 

S.No.800-900-3376) and two gram-negative bacteria (Escherichia coli S.No.800-966-1793,
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Klebsiella pneumoniae S.No.800-445-9890) and against one 

fungi (Candida albicans) obtained from the Department of 

Medical Microbiology-King Abdulaziz Hospital, Kingdom of 

Saudi Arabia. 

 

Plant martials extraction 

The plant parts (The leaves of Plectranthus amboinicus, 

Plectranthus asirensis, Lavandula pubescens Decne and the 

rhizomes of Dorstenia Foetida) were carefully washed under 

running tap water followed by sterilized water, cut into small 

parts and then air-dried under natural conditions for three 

weeks. The dried plant materials were powdered and sieved 

and each 50 g of plant extract (0.210-0.350 mm in size) were 

extracted with 500 mL of various organic solvents viz. water 

(AQ), methanol (ML), ethanol (EL) and chloroform (CF) for 

48 hr at room temperature at orbital shaker through 

maceration method of extraction. The extracts were 

centrifuged at 2500 rpm for 15 min then filtrated through 

Whatman No.1 filter paper and concentrated to dryness under 

vacuum at 60 °C using rotary evaporator device under 

constant pressure. Only water extract was autoclaved at 121 

°C then all obtained dried extracts were stored in refrigerator 

at 4 °C in labeled and airtight/sterile bottles until use. 

 

Qualitative analysis 
A preliminary phytochemical screening investigated the 

presence of alkaloids (Mayer's test and Dragendorff’s test), 

glycosides (Keller-Killai test), flavonoids (Ethanol%95+ferric 

chloride 1% reagent, Shinadow’s test, and KOH test), 

saponines (Foam formation), taninn (Ferric chloride 1% 

reagent), terpens (Salowski's test), steroids (Libermann test) 

and coumarins (NaOH 1% + UV light) according to standard 

methods [13-21]. 

 

Quantitative analysis Determination of alkaloids [22] 

20 g of ethanol extract was dissolved in 5% HCl (50 ml). The 

mixture was centrifuged and the aqueous portion was 

transferred to a new tube and basified with NH4OH (pH 8-

10). The aqueous (basic) portion was extracted with CHCl3 

three times, and then concentrated under reduced pressure. 

Each sample was dried and weighed to determine the amount 

of alkaloid residues and expressed as a percentage of weight 

of sample analyzed. 

 

Flavonoids determination [23] 
10 g of each plant sample was extracted with 100 ml of 80% 

aqueous methanol repeatedly at room temperature. The whole 

solution was filtered through Whatman filter paper No.42 

(125 mm). 

The filtrate was later transferred into a crucible and 

evaporated into dryness over a water bath, the weight of the 

material and percentage quantity was calculated. 

 

Glycosides determination [24] 

80 ml of 20% ethanol was added to 5g of grounded sample 

then the solution was shook for a 6 hr, and then filtered 

through Whatman filter paper 42. The extraction process was 

repeated for the deposit remaining after filtration in the same 

way to two more times. Leachate collection extracted from 

three operations strongly was shook with 25 ml of chloroform 

in a separating funnel. All abstracted chloroform collection of 

six operations was then evaporated in a rotary evaporator until 

the drought. Sludge remaining was melted in a mixture of 

chloroform and methanol (1: 1), then the solution was filtered 

and evaporated to dry on a hot water bath until the stability of 

the weight. Calculation was made to get glycosides amounts. 

 

Saponins determination [25] 

20 g of each grounded sample was put into a conical flask and 

100 ml of 20% aqueous ethanol was added. Then the flask 

was heated on a hot water bath for 4 hr. with constant stirring 

at about 55°C. The mixture was then filtered and the residue 

was again extracted with another 200 ml 20% ethanol. The 

combined extract was reduced to 40 ml on a hot water bath at 

about 90 °C. The concentrate was transferred into a 250 ml 

separatory funnel, added 20 ml diethyl ether in it followed by 

vigorous shaking. The aqueous layer was recovered while the 

ether layer was discarded. The purification process was 

repeated. 60 ml of n-butanol was added. The combined n- 

butanol extracts were washed twice with 10 ml of 5% aqueous 

sodium chloride. 

The remaining solution was heated in a water bath. After 

evaporation the samples were dried in oven, weighed and 

saponin content was calculated as percentage.  

 

Tannins determination [26] 

0.5 g of plant powder was heated with 25 ml distilled water in 

a water bath for 30 min until boiling then centrifuged quickly 

at 2000 rpm for a period of 20 min. Transfer to a 100ml-

volumetric flask. 20 ml of lead acetate solution (4%) was 

added and completed in size with distilled water up to the 

mark. The mixture was shaken for an hour, then filtrated 

through a filter paper (type Whatman No. 1). The filtrated was 

dried in a drying oven at 105 °C then ignited in furnace up to 

500 °C for two hr. The residue was cooled and weighing 

process was repeated until reached constant of weight. 

 

Volatile oils determination [27] 
Dry plant powder subjected to hydro-distillation for 4 hr for 

extraction of oils. The oil samples were extracted three times 

with hexane (30 ml) and treated with anhydrous sodium 

sulfate (5-10 g). The supernatant was collected with a pipette 

and concentrated by rotary evaporator under reduced pressure 

to obtain the essential oil. Percentage quantity was then 

calculated. 

 

Vitamin K determination [28] 
0.125 g of accurately weighed dry plant powder was 

transferred into a10 mL- volumetric flask then 8 mL of 

CH3OH-CH2Cl2 (1:1, v/v) was added. After 15 min of 

ultrasonic extraction, CH3OH-CH2Cl2 (1:1, v/v) was added 

to the mark. The sample solutions was stored in the dark. 

Prior to injection, the solutions was filtered through a 0.2 μm 

membrane. 10 μl of this extract was injected in HPLC using 

Agilent 25 cm x 4.6 mm Zorbax SB-C8 column (column 

compartment: 30° C) and methanol-water (5:95) as a mobile 

phase. The flow rate was 1ml/ min. 

 

Vitamin C determination by the method [29] 

10 g of dry plant powder was mixed with a little distilled 

water and about 5 ml of 2 M sulfuric acid was added, 

subsequently introduced into ascorbic acid measurement 

device as much vitamin C by titration with iodine solution 

(0.05 M). The calculated result is compared with the standard 

ascorbic acid solutions. 

 

Antimicrobial screening [30] 
Based on the results of phytochemical analysis, the 

antimicrobial screening of the plant extracts was done using 

agar well diffusion method for aqueous, methanol, ethanol 

http://www.plantsjournal.com/
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and chloroform fractions. 

The bacteria were seeded in Mueller Hinton agar while fungi 

was seeded in Sabouraud dextrose agar. The crude extracts (1 

g in 5 ml of distilled water for water extracts or of DMSO 

solvent for organic extracts) were prepared in different 

concentrations (50, 100, 150, and 200 mg/ml.). The 

microorganisms were sub- cultured into prepared normal 

saline and incubated at 37° C for 30 min. The concentration 

of each suspension was obtained to form a turbidity that 

matched with scale 0.5 of Mac Farland’s standard (1.5×108 

cells/ml). 

Wells were then bored into the sterile Petri plates of the 

seeded organism using sterile cork-borer of 6 mm in diameter. 

100 µl of the extracts (Well per concentration) and allowed to 

stand for 1 hr at room temperature for proper diffusion. All 

plates were incubated at 37 °C and observed after 24 hr. The 

zones of inhibition were recorded in millimeters (mm). 

 

Statistical analysis 
Statistical analysis was performed by one- way analysis of 

Anova. Differences were accepted as statistically significant 

when P<0.05. 

 

Results and Discussion 

Phytochemical analysis of selected medicinal plants 
The phytochemical analyses of different chemical constituents 

of selected plant species under study on qualitative basis were 

reported in Table 1. The four extracts (AQ, ML, EL and CF) 

showed many of the active groups in all study plants, whereas 

the two alcoholic extracts have contained most of the active 

components due to the high polarity. Results also showed 

qualitative statements in this aspect that the absence of 

chloroform extract alkaloids in all study plants is maybe due 

to polarity of the solvent. 

The qualitative tests have shown that there are alkaloids, 

flavonoids, glycosides and saponines present in all study 

plants. Quantitative analysis on the other hand (Table 2 and 

Fig. 1), reveals the presences of alkaloids in all study plants 

was lower than the previous studies [33] while saponines in 

chloroform extract has been observed for Plectranthus 

ambinicus plant as same as Rashmi and his co-worker [34]. The 

results of phytochemical screening of Plectranthus asirensis 

plant were not harmoniously with what was recorded for the 

plant P. glandulosus and P. rotundifolius Almentmyin [35, 36] 

but, on the other hand, were consistent with what was found 

in P. hadiensis plant [37]. 

There was a well harmony in the qualitative phytochemical 

results of our work on D. foetida plant and that reported in [38] 

for D. psilurus. The absence of steroids in all study abstracts 

was noted and the qualitative detection of coumarin and 

flavonoids in plant D. foetida was a much clearer than the rest 

of the study plants. Lavandula pubescens Decne showed the 

existence of harmony with Plectranthus asirensis and 

Plectranthus amboinicus. This is may be due to the affiliation 

of these three plants to one family (i.e. Lamaiceae). The 

results of qualitative statements to L. pubescens Decne plant 

showed agreement with what is recorded in L. officinalis plant 

that belongs to the same genus [39]. 

Analysis of vitamin K contents in study plants by HPLC 

showed a small percentage of it (Fig. 2), excepts in Dorstenia 

foetida plant which appeared free from it. Also the studied 

plants in this research contained high level of vitamin C, 

particularly in Plectranthus ambinicus plant, make these 

plants important for antioxidants. 

 

 
 

Fig 1: Quantitative phytochemical analysis in study plants 
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Fig 2: Vitamins C and K in the investigated plants 

 

Antimicrobial screening 

Tables (3-6) present antimicrobial screening of all plant 

extracts by the agar diffusion techniques. They have shown 

activity against testing microbes, and this effectiveness varied 

according to the type of extract (EL, ML, CF). Aqueous 

extract did not appear effective against tested microbes, 

except in Plectranthus asirensiss plant. 

Both the ethanol and methanol extracts showed varying 

degree of antimicrobial activity against the test organisms. 

The ethanol extract for Plectranthus asirensis plant (Table 3) 

was found to be more effective than extracts against all the 

strains investigated. 

The methanol extract for Plectranthus amboinicus plant 

(Table 4) was found to be more effective than others. 

For Lavandula Pubescens Decne and Dorstenia Foetida 

plants the ethanol extract (Tables 5and 6) showed 

antimicrobial activity against all organisms tested. 

 

Table 1: Phytochemical analysis plants study by reagents specific for the four extracts (ML: methanol, EL: ethanol, AQ: water, CF: chloroform) 
 

Phytochemica 

l compounds 
Tests Marks P. ambinicus P. asiransiss L. pubescens Decne D. foetida 

  ML EL AQ CF ML EL AQ CF ML EL AQ CF ML EL AQ CF 

Alkaloids 

1- Mayer's test 

2 - Dragendorff’s 
Deep red precipitate Deep red 

+* 

 

+ 

+ 

 

+ 

+ 

 

+ 

-* 

 

- 

+ 

 

+ 

+ 

 

+ 

- 

 

+ 

- 

 

- 

+ 

 

+ 

+ 

 

+ 

+ 

 

+ 

- 

 

- 

- 

 

+ 

- 

 

+ 

- 

 

- 

- 

 

- test precipitate 

Glycosides Keller Killai Deep red + + + - + + + - + + + + + + + - 

Flavonoids 

1- Ethanol%95 + Bluish green + + + - + + + - + + + - + + + + 

ferric chloride 1% color                 

2 - Shinadow’s Pink color + +* + + + - + + + + + - + + + + - + + + + + 

Test                  

3- KOH test Yellow color + + + + + - + + + + + - + + + + - + + + + + 

Saponines Foam test froth - - - + + + + + + + + + + - + - 

Taninn Ferric chloride 1% Blue-black + + + + + + + + + + + + + + + - 

Terpens Salowski,s test Reddish brown color + + + + + + + + + + + + - + - + 

Steroids Libermann test Red color + + + + + + + + + + + + - - - - 

Coumarins 
1% NaOH + UV 

light 
Greenish yellow color + + + + + + + + + + + + + + + + 

*+ =Positive test, - =negative test, ++ = more positive test 

 

Table 2: The quantitative phytochemical analysis in study plants 
 

Plants Alkaloids% 
Flavonoids 

% 

Glycosides 

% 
Saponines % 

Tanins 

% 

Volatile oils 

% 

Vitamin K 

% 

Vitamin C 

% 

Plectranthus asirensis 2.1±(1) 0.4a 9.94± 0.68a 6.027± 0.17a 7.75± 0.32a 5.44± 0.02a 0.4 ± 0.1a 0.157±0.005a 0.842±0.0058a 

Plectranthus ambinicus 0.95± 0.04b 7.93± 0.97b 3.55± 0.30 b 6.02± 0.12b 8.55± 0.4 b 0.57± 0.058b 0.164±0.003 a 1.306±0.001b 

Lavandula pubescens Decne 0.51± 0.03c 8.27± 0.26 b 3.80±0.22 b 8.56± 0.29c 6.03± 0.24c 0.67± 0.058c 0.4± 0.027 c 0.136±0.0058c 

Dorstenia foetida 0.40± 0.025c (2) 10.8± 0.48a 4.54 ±0.2c 11.08± 0.19d 2.67± 0.25d 0.06±0.0058d - 0.033±0.0053d 

LSD 0.339 0.986 0.381 0.368 0.426 0.098 0.017 1.08 

1. Values are means ± SEM (Standard error of means) of triplicate samples. 

2. Same small letters (i.e. a, b, c, d) at the same column means there are no significant figures among the values. 
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Table 3: Concentration of Plectranthus asirensis extracts against the microbes 
 

Test organism 
EL extract mg/ml ML extract mg/ml AQ extract mg/ml CF extract mg/ml 

50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200 

K. pneumoniae 

10.3± 13.6± 18.6± 21± 10.3 12.3± 14.6± 17.6± 10.3± 12.3± 15.3± 18.3± 8± 11.3± 13.3 15.3± 

0.58a 0.58a 0.58a 1a 
± 

0.58a 0.58a 0.58a 0.58a 0.58a 0.58a 0.58a 1a 0.58a 
± 

0.58a 
0.58a 0.58a 

E. coli 

11.6± 14.6± 18.3 ± 20.3± 9.6± 11.3± 13.6± 16.6± 12.6± 14.6± 16.6± 18.6± 10.3± 12.3± 14.3 17.3± 

0.58b 0.58b 0.58a 0.58b 0.58b 0.58b 0.58b 0.58b 0.58b 0.58b 0.58b 0.58a 0.58b 0.58b 
± 

0.58b 
0.58b 

S. epidermis 

11.3± 14.6± 17.7± 19.6± 7.6± 9.6± 11.6± 14.6± 6± 8.3± 11.3± 14.3± 9.3± 11.6± 14.3 16.3± 

0.58b 0.58b 0.57a 0.57b 0.58c 0.58c 0.58c 0.58c 1c 0.58c 0.58c 0.58b 0.58c 0.58a 
± 

0.58c 
0.58b 

S. aureus 

12.6± 15.6 ± 19. 3± 23.6 11± 12.6± 15.3± 18.6± 9.3± 12.6± 14.6± 16.3± 10.6± 13.3± 15.3 17.3± 

0.58c 0.58c 0.58b 
± 

1d 0.58d 0.58d 0.58d 0.58d 0.58a 0.58d 0.58c 0.58b 0.58c 
± 

0.58d 
0.58c 0.58c 

C. albicans - - 
8± 

1c 

11± 

1d 
- - 

6.6± 

0.58e 

9.6± 

0.58e 
- - 

6.3± 

0.58e 

9.6± 

0.58d 
- - 

7.3± 

0.58d 

9.6± 

0.58e 

LSD 0.764 0.764 1 1.146 0.662 0.764 0.854 0.854 0.936 0.764 0.854 0.854 0.936 0.764 
0.85 

4 
0.854 

1. Values are means ±SEM (Standard error of means) of triplicate samples. 

2. Same small letters (i.e. a, b, c, d) at the same column means there are no significant figures among the values. 

 

Table 4: Concentration of Plectranthus ambinicus extracts against the microbes 
 

Test organism 
EL extract mg/ml ML extract mg/ml AQ extract mg/ml CF extract mg/ml 

50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200 

K. pneumoniae 13± 1a 14± 1a 18± 1a 
20.3± 

1.53a 

14.6± 

0.58a 

17.33 

± 0.58a 

19.3± 

0.58a 

21.3± 

0.58a 
- - - - 

10± 

0.58a 

12.3± 

0.58a 
15±1a 

16.6± 

0.58a 

E. coli 
10± 

1b 

12.3 ± 

0.58b 

15± 

1b 

17± 

1b 

16.6± 

0.58b 

18.3± 

0.58a 

19.3± 

0.58a 

21.3± 

0.58a 
- - - - 

8± 

1b 

9.3± 

0.58b 

10.3± 

0.58b 

11.6± 

0.58b 

S. epidermis 
5.67± 

0.58c 

8± 

1c 

10.3± 

0.58c 

12.6± 

0.58c 

9.6± 

0.58c 

10.6± 

0.58b 

13.7± 

0.58b 

15.3± 

0.58b 
- - - - 

9.3±0. 

58c 

10.6± 

0.58c 

11.6± 

1.15b 

12.6± 

0.58c 

S. aureus 
7.67 

± 0.58d 

9 + 

1c 

11± 

1d 

13.3± 

0.58b 

11.6± 

0.58d 

13.3± 

0.58c 

14.3± 

0.58 b 

16± 

1b 
- - - - 

9.3± 

0.58c 

10.6± 

0.58c 

13.3± 

0.58c 

14.6± 

0.58d 

C. albicans 
5.3± 

0.58c 

8.6± 

0.58c 

10± 

1 b 

12.3± 

0.58c 
- 

8± 

1d 

10.3± 

0.58c 

11.67± 

0.58c 
- - - - - - - 

9.3± 

0.58f 

LSD 1.146 1.267 1.377 1.377 0.764 1.01 0.854 1.01 - - - - 0.936 0.764 1.146 0.854 

 

Table 5: Concentration of Lavandula pubescens Decne extracts against the microbes 
 

Test organism 
EL extract mg/ml ML extract mg/ml AQ extract mg/ml CF extract mg/ml 

50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200 

K. pneumoniae 
11.6± 

0.58a 

13.3± 

0.58a 

15.6± 

0.58a 

18.3± 

0.58a 

10.3± 

0.58a 

12± 

1a 

14.6± 

0.58a 

16.3± 

0.58a 
- - - - - 

7.6± 

0.58a 

8.6± 

0.58a 

10.6± 

0.58a 

E. coli 
9.6± 

0.58b 
11.3± 0.58b 

12.6± 

0.58b 

15.3± 

0.58b 

13.6± 

0.58b 

15.6± 

0.58b 

17.3± 

0.58b 

17.6± 

0.58b 
- - - - - 0 

7.6± 

0.58b 

9.6± 

0.58b 

S. epidermis 9.3± 0.58b 
11.6± 

0.58b 

13.3± 

0.58c 

14.3± 

0.58c 

10± 

1a 

12± 

1a 

14.6± 

0.58a 

16± 

1a 
- - - - - 

7.3± 

0.58a 

9± 

1a 

10± 

1 a 

S. aureus 
11.6± 

0.58a 

15.6± 

0.58c 

16.3± 

0.58d 

18.3± 

0.58a 

10± 

1a 

13.6± 

0.58c 

16.3± 

0.58c 

18.6± 

0.58b 
- - - - 

6.3± 

0.58a 

7± 

0.58a 

9.3± 

0.58a 

11.6± 

0.58c 

C. albicans 
5.6± 

0.58c 

7.3± 

0.58d 

9.3± 

0.58e 

11.3±0. 

58d 

5.6± 

0.58c 

7.3± 

0.58d 

8.3± 

0.58d 

10.3± 

0.58c 
- - - - - - - - 

LSD 0.854 0.854 0.854 0.854 0.936 0.936 0.854 1 0 0 0 0 0.382 0.54 0.936 0.936 

 

Table 6: Concentration of Dorstenia foetida extracts against the microbes 
 

Test organism 
EL extract mg/ml ML extract mg/ml AQ extract mg/ml CF extract mg/ml 

50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200 

K. pneumoniae 
8.3± 

0.58a 

10.6± 

0.58a 

13.3± 

0.58a 

15.6± 

0.58a 

9.3± 

0.58a 

10.6± 

0.58a 

12.3± 

0.58a 

14.6± 

0.58 a 
- - - - 

5.3± 

0.58a 

7.3± 

0.58a 

8.6± 

0.58a 

10.3± 

0.58a 

E. coli 
6.6± 

0.58b 

7.3± 

0.58b 

9.6± 

0.58b 

12.6± 

0.58b 

4.3± 

0.58b 

6.3± 

0.58b 

8.6± 

0.58 

b 

9.6± 

0.58 b 
- - - - - - - - 

S. epidermis 
5.6± 

0.58 c 

8.6± 

0.58c 

11± 

1c 

12.6± 

0.58b 

4± 

1b 

5.3± 

0.58c 

8 ± 

1b 

9± 

1b 
- - - - - - - 

7.6± 

0.58b 

S. aureus 
7.3± 

0.58d 

 

10.3± 

0.58 d 

12.3± 

0.58 d 

14.6± 

0.58c 

4.3± 

0.58b 

6.6± 

0.58b 

9.6± 

0.58c 

11.6± 

0.58 c 
- - - - 

5.3± 

0.58a 

7 ± 

1a 

8.3± 

0.58a 

11± 

1c 

C. albicans - - - 
8.6± 

0.58 d 
- - - 

8± 

1d 
- - - - - - - - 

LSD 0.764 0.764 0.936 0.854 0.662 0.764 0.936 1.146 0 0 0 0 0.54 0.54 0.54 0.662 
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