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ABSTRACT 
 

Aim: To determining the minimum inhibitory concentration and antimicrobial activity of Aloe Vera extract. 
Design: A descriptive study. 
Place of study & duration: The place of study is University of Health Sciences, Lahore. The duration is one year. 
Methodology: The extract of Aloe Vera gel was made in methanol then further its fractions were made in different 

solvents by solvent-solvent partition and then MIC was determined by double disc diffusion method. I cleaned and 
entered the data by using SPSS version 16 computer package.  
Results: 63 ESBL producing bacterial strains were used in the study and the MICs of each extract were 

determined. The crude methanol extract gave a minimum inhibitory concentration (64mg/ml) than n-hexane 
(128mg/ml) and ethyl acetate(64.0mg/ml) and chloroform (256mg/ml) and methanolic fraction (32mg/ml). The 
study revealed that methanolic fraction and methanol crude extract of Aloe Vera gel was more vulnerable to the 
ESBLs producing gram negative rods and ethyl acetate, n-hexane and chloroform fractions also showed activity 
against ESBLs producing gram negative rods and also impart more weight to general adequacy of these extracts 
for therapeutic determinations. 
Conclusion: It was concluded from the study above that all the extracts exhibited encouraging antimicrobial 

activity against harmful pathogenic organisms. 
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INTRODUCTION 
 

Gram negative rods are the main cause of infections 
consequently causing morbidity and mortality worldwide1. 
The incidence of increased infections are due to smart 
mechanism developed by microbes towards resistance to 
many antibacterial drugs has resulted due to frequent use 
of these medicines in our clinical setups. This increasing 
frequency of infections and development of resistance, 
health care workers, infectious disease control workers and 
microbiologists have been facing serious therapeutic 
challenges2.  

ESBLs are special group of enzymes that degrade 
antibiotics related to the penicillin and cephalosporin 
groups and make them ineffective. Generally we can define 
ESBLs as transmissible b-lactamases which can be 
inhibited by clavulanic acid, tazobactam or sulbactam, and 
that are encoded by genes and can be exchanged between 
bacteria. Now a days, the most common genetic variant of 
ESBL is CTX-M3. Extended spectrum β-lactamases were 
first produced by members of Enterobacteriaceae 
particularly Escherichia coli, Klebsiella pneumonia showed 
resistance to second and third generation cephalosporin. 
Another β-lactamase which hydrolysis monobactams and 
oxyimino cephalosporins, that enzyme is degraded by 
combined effect of clavulanic acid and tazobactam. 
Resistant gram negative bacteria containing transferrable  
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capability to extended spectrum cephalosporins was first 
found in Western Europe4. Before advancement of modern 
western drugs, therapeutic plants were used to treat many 
diseases including sturdy ailments. Now a days again we 
are shifted towards medicinal plants due to the adverse 
effects of modern medicines5.  Aloe Vera is a succulent 

plant species that might be originated in the North of Africa. 
The species do not have any naturally existing populations, 
although similar aloes do occur in North of Africa6. Aloe 
barbadensis miller has 360 species and belongs to the 
family  lialiaceal. It is a cactus plant that grows in hot, dry 
climates and now a days due to demand; it is cultivated in 
large quantities7. The Aloe Vera leaves have gel in it. It was 
used in the treatment of stomach ailments, gastro-intestinal 
problems, skin problems, constipations, injury due to 
radiations, inflammatory diseases, wounds and burns 
healing, treatment of ulcer and diabetes8. Aleo Vera is a 
pharmacologically active having vital medicinal properties 
and uses to treat cancers, inflammations and is used as 
antidiabetic, anticancer and antibiotic9. 

Therefore the above work, observes the antimicrobial 
activity of Aloe barbadensis miller (Aloe Vera) on ESBLs 
producing gram negative rods. The main objective of this 
study is to determine the antimicrobial activity of Aloe Vera 
gel and also to determine the best solvent for extraction. 
 

MATERIALS AND METHODS 
 

ESBL producing strains were collected from Allama Iqbal 
Medical College Lahore and Combined Military Hospital 
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Lahore and were transported to UHS and were preserved 
in 16%v/v glycerol at -700  

Aloe Vera leaves were taken from local garden in 

Lahore, washed with cleaned with water and pealed off and 
aloe gel was collected by using a sterile knife. The 
collected 5kg plant gel was mixed and grinded and was 
soked in 7liters of methanol, then was left for 7 days. The 
extract was filtered through Whatman filter paper No.1 and 
evaporated and  90g of the crude methanol extract was 
obtained and stored in the refrigerator at 40C until when 
required10. 
Solvent-solvent partitioning: 75gm of the extract was 

taken for solvent-solvent partitioning by the solvents such 
as (i) n-hexane (ii) ethyl acetate (iii) chloroform (iv) 
Methanol in order of increasing polarity by using separating 
funnel. Obtained fractions of plant material  were dried by 
using rotary evaporator. All extracts were stored at 4°C in 
air tight bottles for future  analysis10. Yield was calculated 
as 15gm crude methanolic extract, 12gm n-hexane fraction, 
6gm ethyl acetate fraction,13gm chloroform fraction and 
5gm methanolic fractions were obtained. All the extracts 
were gamma irradiated from PARS institute of gamma 
radiation to make it sterile as there was a problem of 
contamination everytime it was made. This gamma 
irradiation was done on safest dose not effecting the 
efficacy of the extract. Gamma irradiation improves the 
qualities of extract11. The dose of gamma irradiation used 
in this study was 5kGy12. 
Determination of Minimum Inhibitory Concentration: 

The sterilized glass wares were used to streak the extract 
on nutrient agar plates to check the sterility of the extract13.  
Antimicrobial activity of the extract is determined by agar 
dilution method. Different concentrations were prepared 
after making stoke solution by the formula M1V1=M2V2. 

The MICs of all the extracts were determined by 
gradual increase in concentrations. 

The concentration at which the least inhibitory activity is 
shown and below which there is no further inhibition is 
called minimum inhibitory concentration. Therefore it is 
regarded as the concentration which gives the lowest 
possible zone of inhibition13. The MICs of the methanol and 
other extracts were calculated by dissolving a constant 
volume of each of the extracts in DMSO and pouring in 
Muller Hington plates. The results of each concentration 
were measured  after  24 hours of incubation. 
 

RESULTS 
 

This study is carried out against the ESBLs producing 
Escherichia coli and Klebsiella pneumonia using the 
methanol extract of Aloe Vera and its fractions. All the 
extracts showed antibacterial activity against the tested 
pathogenic strains at different concentrations and the 
results are shown in Table 1. Individual MICs of all extracts 
and the comparison of MICs is shown in table 1. This table 
shows that the minimum value of MIC of Methanolic 
Fraction is 8.0 mg/ml and the maximum value at which all 
the organisms were killed is 32.0 mg/ml. Amongest all the 
fractions chloroform fraction has the highest minimum and 
maximum MIC values i.e. 64.0 and 256.0 respectively.     

The extracts prepared with solvents of chloroform, 
methanol, n-hexane and ethyl acetate showed antimicrobial 
activity at different concentration ranging from 256-32 
mg/ml against all the tested strains. Methanolic fraction, 
crude methanol and ethyl acetate fraction extracts showed 
effective inhibitory activity against the strains at a 
concentration of 32-64 mg/ml, whereas, the MIC value of n-
hexane and chloroform ranged from 128-256 mg/ml against 
these strains used in the study. 

This figure shows that Methanolic Fraction has least 
MIC value and shows best antibacterial activity against 
ESBL producing gram –ve rods followed by Crude 
Methanol Extract, Ethyl Acetate Fraction, N-Hexane 
Fraction and Chloroform Fraction. 

 
Figure: Mean MIC of ESBLs organism 

 
 
Table 1: Comparison of Aloe Vera activity against ESBLs in different solvents 

Extracts N Mean Std. Deviation Minimum Maximum p-value 

Methanolic Fraction 
Crude Extract 
Ethyl Acetate 
N-Hexane 
Chloroform 

63 
63 
63 
63 
63 

17.905 
36.317 
38.857 
79.238 

146.286 

9.2801 
18.8892 
19.6410 
39.3421 
74.8735 

8.0 
16.0 
16.0 
32.0 
64.0 

32.0 
64.0 
64.0 

128.0 
256.0 

 
 

< 0.001* 

Total 315 63.721 60.7295 8.0 256.0 
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DISCUSSION 
 

From the study above, it was observed that all the extracts 
showed antimicrobial activity against all strains of ESBLs. 
The plant extracts efficiently inhibited the activity of tested 
organisms and the inhibitory effect of plant extracts was in 
the order of methanolic fraction> crude methanol fraction of 
Aloe Vera gel> ethyl acetate fraction of Aloe Vera gel> n-
hexane fraction> chloroform fraction. The methanolic 
fraction showed higher antimicrobial activity followed by 
crude methanol extract, ethyl acetate, n-hexane and 
chloroform fraction14. The solvent’s polarity play an 
important role in the extraction of plant secondary 
metabolites which effects the antimicrobial efficacy of 
extracts15. The solvent toxicity, extract handling, the 
duration of extraction and total yield are some of the 
important factors need  to be considered to increase the 
extraction efficiency in order to obtain maximum product 
out of the plant material used16. The antibacterial activity of 
extracts could be due to the presence of some plant 
bioactive compounds. The method followed to prepare 
extract and the type of solvent and presence of different 
phytochemicals effects the antimicrobial potential of plants. 
Resistance acquired by microbes to antibiotics preventing 
their destruction by means of intrinsic mechanism17. 
 

CONCLUSION 
 

It can be concluded from above study that these harmful 
strains are susceptible to all the extracts. Extracts 
exhibiting variations in the antimicrobial activity are due to 
differences in the composition of bioactive compounds 
extracted depending upon the polarity of the solvent. There 
is further need of research to isolate the bioactive 
compounds of Aloe Vera and characterise them,that may 
lead to a scope of developing more effective drugs for 
opposing infectious ailments. 
 

RECOMMENDATION 
 

Aloe Vera can be used as an alternative to chemicals in 
medication. This will help to reduce the toxicity of the 
chemicals used in medications. It is recommended that 
methanol extraction is most preferable to other extraction 
methods. 
 

REFERENCES 
 

1. Zowawi, H. M., Balkhy, H. H., Walsh, T. R. & Paterson, D. L. 
2013. β-Lactamase production in key gram-negative 
pathogen isolates from the Arabian Peninsula. Clinical 
microbiology reviews, 26(3): 361-380. 

2. Giske, C. G., Monnet, D. L., Cars, O. & Carmeli, Y. 2008. 
Clinical and economic impact of common multidrug-resistant 

gram-negative bacilli. Antimicrobial agents and 
chemotherapy, 52(3): 813-821. 

3. Shaikh, S., Fatima, J., Shakil, S., Rizvi, S. M. D. & Kamal, M. 
A. 2015. Antibiotic resistance and extended spectrum beta-
lactamases: Types, epidemiology and treatment. Saudi 
journal of biological sciences, 22(1): 90-101. 

4. Knothe, H., Shah, P., Krcmery, V., Antal, M. & Mitsuhashi, S. 
1983. Transferable resistance to cefotaxime, cefoxitin, 
cefamandole and cefuroxime in clinical isolates of Klebsiella 
pneumoniae and Serratia marcescens. Infection, 11(6): 315-
317. 

5. Sarwat, S. & Ahmad, N. 2012. Screening of potential 
medicinal plants from district sawat specific for controlling 
women diseases. Pak J Bot, 44(4): 1193-8. 

6. Akinyele, B. & Odiyi, A. 2007. Comparative study of the 
vegetative morphology and the existing taxonomic status of 
Aloe vera L. Journal of plant Sciences, 2(5): 558-563. 

7. Alemdar, S. & Agaoglu, S. 2009. Investigation of in vitro 
antimicrobial activity of Aloe vera juice. J Anim Vet Adv, 8(1): 
99-102. 

8. Johnson, M., Renisheya, J., Nancy, B., Laju, R., Aruriya, G. & 
Renola, J. 2012. Antimicrobial and Antifungal activity of Aloe 
vera Gel Extract. Journal of International Biomedical and 
advance research, 3184-187. 

9. Reynolds, T. & Dweck, A. 1999. Aloe vera leaf gel: a review 
update. Journal of ethnopharmacology, 68(1-3): 3-37. 

10. Selvaraju, R., Raman, R. G., Thiruppathi, G. & Valliappan, R. 
2010. Epidemiological study of gallstone in Cuddalore District. 
Int J Pharm Tech Res, 2(2): 1061-1067. 

11. Emran, T. B., Rahman, M. A., Uddin, M. M., Rahman, M. M., 
Uddin, M. Z., Dash, R. & Layzu, C. 2015. Effects of organic 
extracts and their different fractions of five Bangladeshi plants 
on in vitro thrombolysis. BMC complementary and alternative 
medicine, 15(1): 128. 

12. Lee, E. M., Bai, H.-W., Lee, S. S., Hong, S. H., Cho, J.-Y. & 
Chung, B. Y. 2012. Gamma irradiation improves the 
antioxidant activity of Aloe vera (Aloe barbadensis miller) 
extracts. Radiation Physics and Chemistry, 81(8): 1029-1032. 

13. Byun, M. W., Yook, H. S. & Kwon, O. J. 1997. Comparative 
effects of gamma irradiation and ozone treatment on hygienic 
quality of aloe powders. International journal of food science 
& technology, 32(3): 221-227. 

14. Cheesbrough, M. 2006. District laboratory practice in tropical 
countries, Cambridge university press. 

15. Kollef, M. H., Golan, Y., Micek, S. T., Shorr, A. F. & Restrepo, 
M. I. 2011. Appraising contemporary strategies to combat 
multidrug resistant gram-negative bacterial infections–
proceedings and data from the Gram-Negative Resistance 
Summit. Clinical infectious diseases, 53(suppl_2): S33-S55. 

16. Agrawal, P., Kotagiri, D. & Kolluru, V. 2018. Comparative 
Analysis of Antimicrobial Activity of Herbal Extracts Against 
Pathogenic Microbes. Adv Biochem Biotehcnol: ABIO-163. 
DOI, 102574-7258. 

17. Parekh, J., Jadeja, D. & Chanda, S. 2006. Efficacy of 
aqueous and methanol extracts of some medicinal plants for 
potential antibacterial activity. Turkish Journal of Biology, 
29(4): 203-210. 

 
 

 


