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ABSTRACT 
Medicinal plants are the best source to obtain a variety of herbal drugs. The use of plant extracts and photochemical 
both with known anti-microbial properties can be of great importance in therapeutic treatments. The plants have 
provided a good source of anti-infective agents and many of them remain highly effective in the fight against 
microbial infections. Therefore in the present study seven medicinal plants that are Emblica officinalis, Ficus 
bengalensis, Myristica fragrans, Acacia arabica, Aloe barbadensis, Ricinus communis and Zizyphus jujuba were 
screened for potential anti-bacterial activity against medically important bacterial strains, such as Pseudomonas 
aurogenosa, Proteus vulgaris, Staphylococcus aureus and Streptococcus cereviceae. The anti-microbial activity was 
determined in methanolic extracts using agar well diffusion method. Streptococcus cereviceae showed resistance 
against the plant extracts. Emblica officinalis and Aloe barbadensis showed strong anti-bacterial activity against all 
the tested bacterial strains. Hence, this plant extract can be used to evaluate any bioactive natural products that may 
serve as leads in the development of new pharmaceuticals that can address the unmet therapeutic needs. 
KEY WORDS: medicinal plants, anti-microbial activity, Ficus bengalensis, Myristica fragrans Ricinus communis, 
Zizyphus jujuba, bacterial strains. 
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INTRODUCTION 
Plants are used as sources of medicinal compounds and 
important therapeutic aid for maintenance of human 
health since ancient times. The World Health 
Organization estimates that plant extracts or their active 
constituents are used as folk medicine in traditional 
therapies in approximately 80% of the world’s 
population1. Some therapeutic benefits can be traced to 
specific plant compounds. Such as many herbs contain 
dozens of active constituents that, together, combine to 
give the plant its therapeutic value. Consequently, it is 
believed that the whole plant has more effective healing 
properties than its isolated constituents. Any part of the 
plant may contain active components. About 80% of 
individuals from developed countries are using 
traditional derived from medicinal plants. Therefore, 
these plants should be investigated to understand their 
properties, safety and efficacy in a better way. The use of 
plant extracts and photochemical both with known anti-

microbial properties can be of great importance in 
therapeutic treatments.  
The natural products, either as pure compounds or as 
standardized plant extracts, provide indefinite 
opportunities for new drug because of the unmatched 
availability of chemical diversity. Therefore, researchers 
are increasingly turning their attention to folk medicine, 
looking for new leads to develop better drugs against 
microbial infections. The anti-microbial activities of the 
plant extracts on microorganisms have been studied by a 
large number of researchers in various parts of the world. 
2-10 It has anti-viral, anti-bacterial, anti-cancer, anti-
allergy, and anti-mutagenic properties. It is rich in 
phenols, flavonoids and tannins.  
In the present study seven different plants were selected 
such as Emblica officinalis Gaertn, Ficus bengalensis L., 
Myristica fragrans Houtt, Acacia arabica, Aloe 
barbadensis, Ricinus communis L. and Zizyphus jujuba. 
The E. officinalis Gaertn belongs to the family 
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Euphorbiaceae. It is found throughout India, Pakistan, 
Bangladesh, China, Sri Lanka and the Malayan 
Peninsula. It is a deciduous tree 8-15 m tall.  The leaves, 
bark, fruit, root bark, etc are used to cure many diseases. 
The plant is known for its digestion power and 
improving liver function and also act as liver-protective. 
It has anti-viral, anti-bacterial, anti-cancer, anti-allergy, 
and anti-mutagenic properties. It is rich in phenols, 
flavonoids and tannins. E. officinalis was included as a 
positive control in the study.  
The Ficus bengalensis L belong to the family Moraceae. 
They are large deciduous tree, distributed throughout 
India mostly wild but few are cultivated as well. Various 
parts of the plant like bark, leaves, tender shoots, fruits, 
seeds, and latex are of medicinal importance. The bark 
contains tannin, rubber and wax. The plant parts are used 
in diseases of blood, vagina, uterus and leucorrhea, 
burning sensation, gonorrhea, diarrhea, dysentery, 
hemorrhoids and gastrohelcosis. Ricinus communis L. 
(Euphorbiaceae) is a soft wooden small tree, wide spread 
throughout tropics and warm temperature regions of the 
world.  
Aloe barbadensis Miller is a perennial succulent plant 
belonging to the Liliaceae family (sub-family of the 
Asphodelaceae11. The plant is made of turgid green 
leaves joined at the stem in a rosette pattern. Zizyphus 
jujuba (Rhamnaceae) is a thorny rhamnaceous plant that 
is widely distributed in Europe and Southeastern Asia. 
Fruits of this plant are edible and different parts of Z. 
jujuba have been found to have multiple medicinal 
properties. 
Acacia arabica belongs to family Fabaceae, and English 
name is Indian Gum, Arabica tree. In Ayurvedic 
medicine, babul is considered a remedy that is helpful for 
treating premature ejaculation. Acacia bar is a powerful 
astringent. The barks from the branches yield 7-12 
percent tannins and used for asthma, bronchitis, diabetes, 
dysentery, diarrhea and skin diseases. Myristica fragrans 
Houtt (nutmeg) is one of the plants commonly found in 
Asian countries. It contains many bioactive compounds 
including camphene, elemicin, eugenol, isoelemicin, 
isoeuglenol, methoxyeugenol, pinene, sabinene, safrol, 
myristic acid, myristicin, elimicin and lignin compounds 
etc. The present study was undertaken to evaluate the 
anti-microbial activities of these plants. All the above 
plants taken were of medicinal values and are easily 
available. 
MATERIALS AND METHODS 
Plant Collection 
The plants and plant materials were collected from 
different places in and around the campus of Integral 
University, Lucknow, Uttar Pradesh, India. The 

taxonomic identification of these plants was verified in 
Taxonomy, National Botanical Research Institute, 
Lucknow in the Department of Herbarium. The fresh 
plant materials were washed under running tap water. 
Then they were shade dried and was powdered with the 
help of mortar and pestle. The fine particles were 
separated using muslin cloth and stored in clean and dry 
container until used 
Crude Extract Preparation 
The crude extracts of plant parts were prepared in soxhlet 
apparatus. The plant parts (leaves, fruit and flowers) 
were dried, powdered and weighed. Powdered plant parts 
(20 g) were soaked in 200 ml organic solvent using 
soxhlet apparatus. Briefly, the extraction was carried out 
at room temperature until exhaustion. The extracts were 
filtered and air dried at 40° C. The weight of each dried 
residue was recorded. The extracts were reconstituted in 
dimethyl sulphoxide (DMSO). All the extracts were 
prepared and kept at 4º C until used. Determination of 
total phenolic content 
The total phenolic content of the extracts were 
determined by the Folin-Ciocalteau method with few 
modifications12 using gallic acid as standard. Four 
hundred microliter DMSO solution of gallic acid and 1.6 
ml Na2CO3 (7.5%) in distilled water were added to 2 ml 
of Folin-Cocalteau reagent (diluted 10 folds). Then 400 
µl of aqueous solution of plant extracts were mixed with 
the same reagents as described above and incubated at 
37° C in the dark and for 1 hour and absorbance was read 
at 765 nm in a UV-VIS spectrophotometer. All 
determinations were carried out in triplicate and the 
results are expressed as mg gallic acid equivalent 
(GAE)/g of extract. 
Bacterial and Fungal Strains 
The microbial strains were obtained from the National 
Chemical Laboratory (NCL), Pune, India. The studied 
bacterial strains were Streptococcus aureus ATCC2079, 
Escherichia coli ATCC 2065, Proteaus vulgaris ATCC 
2027 and one anti-fungal strain Sacchromyces cereviseae 
ATCC3090. 
Anti-bacterial Activity 
The anti-bacterial activity of different plant species were 
evaluated by agar well diffusion method for solvent 
extract using Nutrient Agar medium for the assay. The 
microorganisms were activated by inoculating a loopful 
of the strain in the nutrient broth (20ml) and incubated 
overnight on a rotary shaker at 37° C. Then 0.2 ml of 
inoculums was inoculated into the molten Nutrient Agar 
media and after proper homogenization it was poured 
into the Petri plate. For agar well diffusion method, a 
well was made in the seeded plates 1.5x104 bacteria with 
the help of a well cutter (0.85 cm). The test compound 
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was introduced into the well and the plates were 
incubated at 37º C for 24 h. Microbial growth was 
determined by measuring the diameter of zone of 
inhibition. For each bacterial strain, controls were 
maintained in which pure solvents were used instead of 
the extract. The experiment was done three times and the 
mean values are presented.  
RESULTS  
The ethno-botanical information of the screened plants is 
given in Table 1. The crude plant extract was prepared 
by using leaf from E. officinalis, F. bengalensis, A. 
arabica, A.  barbadensis, R. communis and Z. jujuba and 
fruits were used in M.  fragrans and E. officinalis. The 
total phenolic content in each plant extract was 
calculated spectrophotometrically at 765 nm by using 
gallic acid as standard. The mg gallic acid equivalent 
(GAE/g) of the plant extracts was calculated. The results 
are given in table 2.  
The crude methanolic plant extract of E. officinalis, F. 
bengalensis, M. fragrans, R. communis, Z. jujuba, and A. 
arabica showed considerable anti-bacterial activity 
against Staphylococcus aureus. The maximum anti-
bacterial activity was shown by E. officinalis, followed 
by M. fragrans, R. communis, Z. jujuba and A. arabica. 
The minimum anti-bacterial activity was shown by F. 
bengalensis. The diameter of zone of inhibition in E. 
officinalis methanolic fruit extract was found to be 32 
mm whereas in the methanolic E. officinalis leaf extract 
gave the zone of inhibition to 20mm. Similarly, the 
diameter of zone of inhibition of crude extract of M. 
fragrans and R. communis was found to be 30 mm as 
shown in figure 1. 
The crude methanolic plant extract of E. officinalis, F. 
bengalensis, M. fragrans, R. communis, Z. jujuba, A. 
barbadensis and A. arabica showed considerable anti-
bacterial activity against Pseudomonas vulgaris. The 
maximum anti-bacterial activity was shown by A. 
barbadensis, A. arabica, E. officinalis, R. communis 
followed by M. fragrans, and Z. jujuba. The minimum 
anti-bacterial activity was found in the crude extract of 
F. bengalensis. The diameter of zone of inhibition in 
A.barbadensis methanolic extract was found to be 30 
mm whereas in A. arabica extract gave the zone of 
inhibition to 24 mm. Similarly, the diameter of zone of 
inhibition of crude extract of E. officinalis, M. fragrans 
and R. communis was found to be 20 mm, 16 and 19 mm 
respectively. (Figure 2). 
The 6 crude methanolic plant extract of E. officinalis, F. 
bengalensis, M. fragrans, R. communis, Z. jujuba, A. 
barbadensis and A. arabica showed considerable anti-
bacterial activity against Escherichia coli. The maximum 
activity was shown by A. barbadensis, E. officinalis, A. 

arabica, R. communis followed by M. fragrans, and Z.  
jujuba. The minimum anti-bacterial activity was shown 
by F. bengalensis. The diameter of zone of inhibition in 
A. barbadensis methanolic extract was found to be 33 
mm whereas in E. officinalis fruit and leaf extract gave 
26mm and 24 mm zone of inhibition respectively. The 
methanolic A. arabica leaf extract gave the zone of 
inhibition to 24 mm as given in figure 3. 
The crude methanolic plant extract of 3 out of 7 plants, 
E. officinalis, A. barbadensis and A. arabica showed 
considerable anti-fungal activity against Streptococcus 
cereviceae and F. bengalensis, M. fragrans, Z. jujuba 
and R.  communis did not showed any activity. The 
maximum activity was shown by A. barbadensis, E. 
officinalis, followed by A. arabica The diameter of zone 
of inhibition in E. officinalis methanolic fruit extract was 
found to be 24 mm whereas in  E. officinalis leaf extract 
gave the zone of inhibition to 20 mm. Similarly, the 
diameter of zone of inhibition of crude extract of A. 
barbadensis and A. arabica was found to be 25 and 18 
mm respectively as shown in figure 4. 
Based on our results, it is concluded that plant extracts 
have great potential as anti-microbial compounds against 
microorganisms and they can be used in the treatment of 
infectious diseases caused by resistant microorganisms. 
The E. officinalis and A. barbadensis showed stronger 
activity than the other plants against all the tested 
bacterial strains. Therefore, E. officinalis and A. 
barbadensis can be selected for further analysis. It can be 
used to discover bioactive natural products that may 
serve as leads in the development of new 
pharmaceuticals that address fulfill therapeutic needs. 
DISCUSSION  
Saeed and Tariq13 focused on anti-bacterial potential of 
aqueous infusions and aqueous decoctions of Emblica 
officinalis (amla) and Coriandrum sativum (coriander) 
against 345 bacterial isolates belonging to 6 different 
genera of Gram -ve bacterial population isolated from 
urine specimens by employing well diffusion technique. 
Aqueous infusion and decoction of Emblica officinalis 
exhibited potent anti-bacterial activity against 
Escherichia coli, Klebsiella pneumoniae, K. ozaenae, 
Proteus mirabilis, Pseudomonas aeruginosa, Salmonella 
typhi, S. paratyphi A, S. paratyphi B and Serratia 
marcescens but did not show any anti-bacterial activity 
against Gram negative urinary pathogens.   
Saeed and Tariq13showed potent anti-microbial activity 
in aqueous infusion and decoction of Emblica officinalis 
against Staphylococcus aureus, S. haemolyticus, S. 
saprophyticus, Micrococccus varians, M. lylae, M. 
roseus, M. halobius, M. sedenterius, Bacillus subtilis, B. 
megaterium and Candida albicans. In the present study 
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the organic solvent extract of Emblica officinalis was 
used as a positive control and it showed potent anti-
bacterial activity with Proteus vulgaris, Staphylococcus 
aureus and E. coli in all the extracts. 
The bark of Ficus bengalensis is used in inflammations, 
swelling of neck, gonorrhea, scabies, mouth wash for 
toothache and for strengthening gums, the steeped 
freshly burnt bark has been found to cure cases of 
obstinate hiccup. The latex is used in inflammations and 
hemorrhages. In the Indian system of medicine, the leaf, 
root and seed oil of Ricinus communis L have been used 
for the treatment of the inflammation and liver 
disorders14, hypoglycemic15, laxative16 etc. Various 
studies have revealed that Aloe vera leaf skin (AVLS) 
possesses many pharmaceutical activities, including 
antibacterial activity17-18. Similarly Z. jujuba have been 
found to have multiple medicinal properties such as anti-
fertility, analgesic, and anti-diabetes.  
The gum of Acacia arabica was also applied to open 
wounds as an antiseptic balm. A decoction of the bark, 
mixed with rock salt should be used as a gargle in 
treating tonsillitis. M. fragrans extract has been shown to 
contain anti-bacterial activity against different genera of 
bacteria19.  In the present study, all the methanolic 
extract of the above plants when tested against a panel of 
bacterial strains showed considerable anti-bacterial 
strains against the different bacterial strains used as 
shown in the results. These plant extracts will be 
evaluated further against more pathogenic bacteria. 
ACKNOWLEDGMENT 
We gratefully acknowledge and thank the Vice 
Chancellor, Integral University, Lucknow, for letting us 
carry out the research work in the Department of 
Biotechnology. We would also thank the Head, 
Department of Biotechnology for providing the 
laboratory facilities used in these studies.  
REFERENCES 
1. Anonymous. World Health Organization Summary of WHO 

guidelines for the assessment of herbal medicines. Gram 1993; 
28: 13-14.  

2. Kıvçak, B, Mert T, Öztürk HT. Anti-microbial and cytotoxic 
activities of Cerratonia siliqua L. extracts. Turk J Biol 2002; 26: 
197-200. 

3. Uzun, Y, Keleş A, Imali A, Ogun E, Kaya A. Anti-microbial 
activity of Urtica dioica L. and Rheum ribes L. Bio-Science 
Research Bulletin 2002; 18: 43-50. 

4. Ateş, A, Erdoğrul ÖT. Anti-microbial activities of various 
medicinal and commercial plant extracts. Türk J Biol 2003; 
27:157-162. 

5. Kırbağ S, Kurşat M, Zengin FK. Anti-mikrobiyal Aktiviteleri. 
Doğu Anadolu Bölgesi Araştırmaları. Elazığ’da Tıbbi Amaçlar 
için Kullanılan Bazı Bitki Extraktlarının 2005; 168-171. 

6. Şengül M, Öğütcü H, Adıgüzel A, Şahin F, Kara A A, Karaman I 
Güllüce M. Anti-microbial effects of Verbascum georgicum 
bentham extract. Turk J Biol 2005; 29:105-110. 

7. Mahansen A, Abbas M. Anti-microbial activity of extracts of 
herbal plants used in the traditional medicine of Bahrain. 
Phytother. Res 1996; 10:251-253. 

8. Nair R, Kalariye T, Chanda S. Anti-microbial activity of some 
selected Indian medicinal flora. Turk J Biol 2005; 29:41-47. 

9. Kumar PV, Chauhan SN, Padh H, Rajani M. Search for anti-
bacterial and anti-fungal agents from selected Indian medicinal 
plants. J Ethnopharm 2006; 107:182-188. 

10. Mathabe MC, Nikolova RV, Laly N, Nyazema NZ. Anti-
bacterial activities of medicinal plants used for the treatment of 
diarrhoea in Limpopo Province, South Africa. J Ethnopharma 
2006; 107:286-293. 

11. Eggli U, Illustrated handbook of succulent plants and 
monocotyledons. Springer Publisher; 2001. 

12. Singleton Orthofer R Lamuela- Raventos RM. Analysis of total 
phenols and other oxidation substrates and anti-oxidants by 
means of the Folin-Ciocalteu reagent. Meth Enzymol; 1965. p. 
152-178. 

13. Saeed S, Tariq P. Anti-microbial activities of Emblica officinalis 
and Coriandrum sativum against Gram-positive bacteria and 
Candida albicans. Pak J Bot 2007; 39(3):913-917. 

14. Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, Ray C. 
Screening of Indian plants for biological activity. Part I. Indian J 
Exptal Biol 1968; 6:232-247. 

15. Capasso F, Mascolo N, Izzo AA, Gaginella TS. Dissociation of 
castor oil induced diarrhea & intestinal mucosal injury in rat: 
Effect of NG-nitro-L-arginine methyl ester. Bri J Pharmacol 
1994; 113:1127-1130. 

16. Wang HH, Chung JG, Ho CC, Wu LT, Chang SH. Aloe-emodin 
effects on arylamine N-acetyltranferase activity in Helicobacter 
pylori. Planta Med 1998; 64: 176-8. 

17. Tian B, Hua YJ, Ma XQ, Wang GL, Zhongguo Zhong Yao Za 
Zhi. Relationship between anti-bacterial activity of aloe and its 
anthaquinone compounds. 2003; 28(11):1034-7. 

18. Dorman HJ, Deans SG. Anti-microbial agents from plants: Anti-
bacterial activity of plant volatile oils. J Appl Microbiol 2000; 
88:308-16.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Mansoor Shazia et al / IJRAP 2011, 2 (4) 1258-1264 

International Journal of Research in Ayurveda & Pharmacy, X(X), 2011  XXX-XXX 
 

Table1:Ethnobotanical information of some medicinal plant species selected for anti-microbial activity 
 

S.No. Scientific name of Plant Family Common Name Part used 

1.  Acacia arabica Fabaceae Kikar Leaf 

2.  Aloe barbadensis Liliaceae Ghikuvar Leaf 

3.  Emblica officinalis Geartn Euphorbiaceae Amla Leaf and Fruit 

4.  Ficus bengalensis L. Moraceae Bar Leaf 

5.  Myristica fragrans Myristicaceae Jaiphal Fruit 

6.  Ricinus communis Euphorbiaceae Arand Leaf 

7.  Zizyphus jujuba Rhamnaceae Ber Leaf 

 
Table 2: The mg Gallic acid equivalent (GAE/g) of the plant extracts. 

 
S.No. Scientific name of Plant Gallic Acid Equivalent µg/µl 

1.  Acacia arabica 1.76 µg/µl 

2.  Aloe barbadensis 1.33 µg/µl 

3.  Emblica officinalis leaves 3.91 µg/µl 

4.  Emblica officinalis fruit 2.4 µg/µl 

5.  Ficus bengalensis 2.56 µg/µl 

6.  Myristica fragrans 3.6 µg/µl 

7.  Ricinus communis 0.73 µg/µl 

8. Zizyphus jujuba 0.35 µg/µl 

 
 

 

 
Figure 1: The anti-bacterial activity of methanolic extracts of the different plants against Staphylococcus aureus. 
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Figure 2: The anti-bacterial activity of methanolic extracts of the different plants against Pseudomonas vulgaris 
 

 
 
 

Figure 3: The anti-bacterial activity of methanolic extracts of the different plants against Escherichia coli 
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Figure 4: The anti- fungal activity of methanolic extracts of the different plants against Streptococcus cereviceae 
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