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Abstract: This paper aims at studying antimicrobial efficacy and in vitro cytoxic activity of epiphytic orchids namely 

Acampe praemorsa, Aeridis odorata distributed in Eastern Ghats of Visakhapatnam district. Plants were collected, 
identified following literature, shade dried and Methanol, ethyl acetate extracts were prepared for the systematic 
investigation of antimicrobial activity of plant extracts. Antibacterial activity against three gram positive bacteria Bacillus 
megaterium, Lactobacillus acidophillus and Enterococcus faecalis, three gram negative bacteria Proteus vulgaris, Klebsiella pneumoniae 
and Escherichia coli was done using Agar well diffusion method, antifungal activity was carried against Candida albicans, 
Aspergillus flavus by Cpzapak dox agar media, MIC by broth dilution method, zones of inhibition were recorded. Ethyl 
acetate extracts showed maximum antimicrobial activity against all bacteria and fungi, Aeridis odarata ethyl acetate 
extract showed highest zone of inhibition 17mm against Lactobacillus acidophilus in bacteria, Ethyl acetate extract of 
Acampe praemorsa showed highest zone of inhibition 17mm against Candida albicans in fungi, the leaf extracts were tested 
for its inhibitory effect on HeLa and MCF-7 cell lines were evaluated by the MTT assay and methanolic extract of 
Aeridis odarata has significant cytotoxicity effect on MCF-7 cell line in concentration range between 5 to 100µg/ml, 
with IC 50 (µg/ml) value is 26.2. These plants have good antimicrobial activity, further investigation on the 
phytochemistry of bioactive compounds of these plants would result in discovery of new drugs and further 
pharmacological investigation of anti-cancer activity of Aeridis odarata should be done. 
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Introduction 

Orchidaceae is one of the largest family with more 
than 30,000 species, 750 genera in the world. 
Orchids are nature’s most extravagant group of 
flowering plants distributed throughout the world 
from tropics to Alpine (White & Sharma, 2000). 
They are most diverse of the flowering plant 
families with over 184 genera, 1331 species specific 
to India (Kumar et al., 1994). The domestic, cultural, 
medicinal, basic needs of human have been fulfilling 
by plants since time immemorial. In many countries 
like China, in some parts of Europe and America, 
Australia and Africa, Orchids have been used as 
traditional drugs for a very long time (Dash et al., 
2008). The earliest Middle East report of plant 
remedies is in a 4000- year old Sumerian clay tablet 
which included some orchids (Kong et al., 2003). 
They are also one of the ingredients in ancient 
Indian systems of medicine called Ayurveda (Bijaya 
pant, 2013). These plants first received recognition 
in herbal writings of China and Japan, 3000 to 
40000 years ago and they were the first to describe 
orchids for medicinal use (Bulpitt, 2005). Acampe 
praemorsa, Aeridis odarata are epiphytes, collected in 
Eastern Ghats near Paderu. 
 
The ethnobotanical value of these plants were 
studied and people have been using for various 
problems. To the South in Andhra Pradesh on the 
Eastern ghats, the Koya tribe uses the pulverized  

 
plant Acampe praemorsa, mixed with egg white and 
calcium to produce a paste for application on 
fractured limbs to promote healing (Reddy et al., 
2005). Ten drops of warm butter prepared from 
cow milk taken on leaf of this plant and bandaged 
to the legs of kids to cure tetanus (Behera et al., 
2013). It’s leaf juice is applied over the nipple for 
stomach ache and it is also used for ear ache, 
controlling body temperature (Shanavaskan et al., 
2012). The tribal in Araku valley showed that leaf 
paste along with a piece of garlic for 7 days taken to 
get relief from chest pain and stomach disorder 
caused by hyper acidity (Padal et al., 2013). Healers 
use Aeridis odarata based herbal formulations 
combination with different herbs for skin diseases 
(Pankaj Oudhia, 1990-2012). The leaf juice of this 
plant is used to control mild tuberculosis (Dash et 
al., 2008), leaf paste of this plant was used to treat 
cuts, wounds (Bijaya Pant, 2013) to cure boils in ear 
and nose (Hossain, 2009). The whole plant and 
leaves are used to treat pneumonia, dyspepsia, 
epilepsy, paralysis, inflammation, waist ache and 
fractures (Akhtar et al., 2017). Leaves of Acampe 
praemorsa, Luisia zeylanica and aerial roots of 
Cymbidium aloifolium were used to fix human bone 
fractures (Behera et al., 2013). These ethnobotanical 
uses shows antimicrobial property of plants. Many 
biologists, biochemists, pharmacologists are doing 
experimental works on orchids all over the world. A 

http://dx.doi.org/10.21746/aps.2018.7.2.19
mailto:%20jhansi.katta@rediffmail.com
http://dx.doi.org/10.21746/aps.2018.7.2.19


Jhansi and Khasim, Annals of Plant Sciences 7.2 (2018) pp. 2088-2095  

 http://dx.doi.org/10.21746/aps.2018.7.2.19   Page | 2089 

wide range of chemical compounds have been 
isolated from various parts of orchids. They are 
important in compounds from reducing fevers, 
increasing WBC count, curing eye infection, treating 
fatigue and head ache, and most importantly 
functioning as an anticancer agent (Bulpitt, 2005), 
Indian Vanda orchid express anti proliferative 
effects against various types of cancer (Ho et al., 
2003), hence an attempt has been made to evaluate 
antimicrobial activity of these two epiphytes were 
conducted in various extracts and in vitro 
cytotoxicity of the plants against HeLa and MCF-7 
cell lines was done.  
 

Materials and Methods 

Leaves were collected near Paderu, Visakhapatnam, 
Andhra Pradesh, they are washed and dried in 
shade, the dried material was made into a coarse 
powder by means of electrical grinder. The dried 
powdered leaf material was extracted in ethyl 
acetate and methanol solvents, the resulted extracts 
were filtered and then concentrated. 
 
Antibacterial activity of the plant extracts 
The antibacterial activity of the crude extracts was 
determined by using both gram positive and gram 
negative bacteria. Three gram positive bacteria 
namely Bacillus megaterium (NCIM 2187), Lactobacillus 
acidophilus (MTCC 495), Enterococcus faecalis (MTCC 
439) and three gram negative bacteria namely 
Klebsiella pneumonia (MTCC 109), Proteus vulgaris 
(MTCC 7299) and Escherichia coli (ATCC 35218), 
antifungal activity against Candida albicans (ATCC 
10231) and Aspergillus flavus (ATCC 9643 ) 
 
Antibacterial screening  
Antibacterial screening was determined by agar well 
diffusion method (Bauer et al., 1966). Suspensions 
of different bacteria were prepared by using 24 
hours old bacterial cultures. Using these bacterial 
suspensions, agar plates were prepared individually 
by following pour plate method. After solidification, 
6mm diameter wells were punched in agar plate 
with a sterile cork borer. The plates were incubated 

at 37⁰ C for 24 hours. After incubation, diameter of 
the zone of inhibition was measured. For each 
sample and Bacterial species, triplicates were 
maintained. 
 
Antifungal screening  
The fungi were grown in Czapek dox agar media at 

28⁰c and spores were collected after 5-6 days from 
agar plates. 
 
Determination of MIC 
Minimum inhibitory concentration was determined 
by using broth dilution method. Minimum 
Inhibitory Concentrations were determined at 
different concentrations viz., 50 µg/ml, 100µg/ml, 
150g/µl and 200 µg/ml on those bacterial strains 
which showed zones of inhibition against the plant 

crude extracts. Control tube was maintained for 
each concentration. The lowest concentration 
(highest dilution) of the extract that produced no 
visible bacterial growth, no turbidity in comparision 
with the control tubes was regarded as MIC 
 
Human cell lines: The HeLa, cervical cancer cell 
line and MCF-7 Breast cancer cell lines were 
purchased from NCCS, Pune and the cells were 
maintained in DMEM medium supplemented with 
10% FBS and the antibiotics 
penicillin/streptomycin (0.5 mL-1), in atmosphere of 
5% CO 2 /95% air at 37 0 C.  
 
Preparation of Test Compound: 
For MTT assay, Each Test compounds were 
weighed separately and dissolved in DMSO. With 
media make up the final concentration to 1 mg/ ml 
and the cells were treated with series of 
concentrations from 10 to 100 µg/ ml.  
 
 Principle of MTT assay: 
MTT Assay is a colorimetric assay that measures the 
reduction of yellow 3-(4,5-dimethythiazol- 2-yl)-2,5-
diphenyl tetrazolium bromide (MTT) by 
mitochondrial succinate dehydrogenase. The assay 
depends both on the number of cells present and 
on the assumption that dead cells or their products 
do not reduce tetrazolium. The MTT enters the 
cells and passes into the mitochondria where it is 
reduced to an insoluble, dark purple colored 
formazan crystals. The cells are then solubilized 
with a DMSO and the released, solubilized 
formazan reagent is measured 
spectrophotometrically at 570 nm. 
 
Procedure 
Cell viability was evaluated by the MTT Assay with 
three independent experiments with six 
concentrations of compounds in triplicates. HeLa 
and MCF-7cells were trypsinized and perform the 
Tryphan blue assay to know viable cells in cell 
suspension. Cells were counted by haemocytometer 
and seeded at density of 5.0 X 10 3 cells / well in 
100 μl media in 96 well plate culture medium and 
incubated overnight at 370 C. After incubation, take 
off the old media and add fresh media 100 µl with 
different concentrations of test compound in 
represented wells in 96 plates. After 48 hrs., Discard 
the drug solution and add the fresh medic with 
MTT solution (0.5 mg /mL-1) was added to each 
well and plates were incubated at 37 0 C for 3 hrs. 
At the end of incubation time, precipitates are 
formed as a result of the reduction of the MTT salt 
to chromophore formazan crystals by the cells with 
metabolically active mitochondria. The optical 
density of solubilized crystals in DMSO was 
measured at 570 nm on a microplate reader. The 
percentage growth inhibition was calculated using 
the following formula and concentration of test 
drug needed to inhibit cell growth by 50 % values is 
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generated from the dose-response curves for each 
cell line using with origin software.  

% Inhibition = 100 (Control – Treatment ) 
                      Control  
 

  
Figure 1: a. Acampe praemorsa b. Aeridis odarata  
 
 

Figure 2: Highest zones of inhibition of extracts 
against microbes  

 
a. Methanolic extract of Acampe praemorsa against Bacillus megaterium 
b. Methanolic extract of Aeridis odarata against Klebsiella pneumoniae 
c. Ethyl acetate extract of Aeridis odarata against Lactobacillus acidophilus 
d. Ethyl acetate extract of Acampe praemorsa against Candida albicans

Table 1. Zones of inhibitions of plant extracts against microbes 

Micro organism 
Methanolic extract 

of Acampe 
praemorsa 

Ethyl acetate extract 
of Acampe 
praemorsa 

Methanolic extract 
of Aeridis odarata 

 

Ethyl acetate 
extract of Aeridis 

odarata 

Bacillus megaterium (NCIM 2187) 11 9 10 14 
Lactobacillus acidophilus (MTCC 495) 8 14 9 17 
Klebsiella pneumoniae (MTCC 109) 6 11 11 9 
Escherichia coli (ATCC 35218) 9 13 8 11 
Enterococcus faecalis (MTCC 439) 5 14 12 12 
Proteus vulgaris (MTCC 7299) 7 7 10 10 
Candida albicans (ATCC 10231) 12 17 9 14 
Aspergillus flavus ( ATCC 9643 ) 0 8 0 7 

Figure 3. Zones of inhibition of plant extracts 
against different microbes 
 
Antibacterial and antifungal activity of the plant leaf 
extracts were assessed in terms of zone of inhibition 
of bacterial, fungal growths, the results against test 
organisms shown in the table 1. Ethyl acetate 
extracts of the plant leaves showed considerably 
more activity with high zones of inhibition against 
all bacteria except Acampe praemorsa extract against 
Bacillus megaterium and Aeridis odarata extract against 
Klebsiella pneumoniae. Ethyl acetate and Methanolic 
extracts of both plants against Proteus vulgaris 
showed same zone of inhibition. Both extracts of 
Aeridis odarata showed same zone of inhibition 
against Enterococcus faecalis. Ethyl acetate extract of 
Aeridis odarata found to be more active with the  

inhibition zone 17mm against Lactobacillus acidophilus 
and Ethyl acetate extract of Acampe praemorsa, with 
inhibition zone 17mm against Candida albicans, 
methanolic extract of both plant leaves did not 
show any zone of inhibition against Aspergillus flavus.  
 
The MIC values of extracts were determined as the 
lowest concentration that completely inhibited 
bacterial growth after 48 hours of incubation at 

37⁰c. Least MIC value for methanolic extract of 
Acampe praemorsa against all bacteria is 100µl, least 
MIC for the extract of Aeridis odarata against 
Lactobacillus acidophilus, Enterococcus faecalis was 
observed at 50µl, followed by Proteus vulgaris and 
Escherichia coli at 100µl, Efficient MIC values were 
observed for ethyl acetate extract of all plant leaves, 
at 50µl against all except Klebisella pneumoniae which 
showed at 100µl.  
 

http://dx.doi.org/10.21746/aps.2018.7.2.19
http://dx.doi.org/10.21746/aps.2018.7.2.19


Jhansi and Khasim, Annals of Plant Sciences 7.2 (2018) pp. 2088-2095  

 http://dx.doi.org/10.21746/aps.2018.7.2.19   Page | 2091 

 
Figure 4. In-vitro cytotoxic effect of Aeridis odarata 
methanolic extract on MCF-7 cancer Cell Line 

 

 
Figure 5. Cytotoxic effect of Aeridis odarata 
methanolic extract on HeLa Cell Line 

Table 2. In Vitro Cytotoxicity 

S. No 
Sample Name Ic50 (µg/Ml) 

 Hela Cells Mcf-7 Cells 

1 Acampe praemorsa Methanolic extract 76.94 55.90 
2 Aeridis odarata methanolic extract 52.16 26.21 
3 Acampe praemorsa ethyl acetate extract 61.68 49.27 
4 Aeridis odarata ethyl acetate extract 59.06 41.09 
5 Cisplatin 4.05 6.93 

 
Table 3. Cytotoxic Properties of on MCF -7 Cell Line  

Concentration(uM) Absorbance at 570nm Average Average-Blank % Viability IC50 (uM) 

100 0.814 0.816 0.818 0.816 0.809 39.31 

26.211 

75 0.871 0.873 0.875 0.873 0.866 42.079 
50 0.922 0.924 0.925 0.923 0.916 44.509 

25 0.995 0.997 0.998 0.996 0.989 48.056 

10 1.068 1.07 1.072 1.07 1.063 51.652 

5 1.176 1.178 1.179 1.177 1.17 56.851 
Untreated 2.065 2.066 2.065 2.065 2.058 100 

Blank 0.007 0.008 0.007 0.007 0  

 

   
Control    10µM    25µM 

 

   
50µM            75µM             100µM 

   Plate 1. Anticancer activity on MCF-7 cell line in Methanolic extract of Aeridis odarata 
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Table 4. In vitro cytotoxic activity of Aeridis odarata methanolic extract on HeLa Cell Line 

Concentration (uM) Absorbance at 570nm Average Average-Blank % Viability IC50 (uM) 

100 0.791 0.793 0.795 0.793 0.788 41.299 

52.167 

75 0.85 0.852 0.854 0.852 0.847 44.392 
50 0.963 0.965 0.967 0.965 0.96 50.314 

25 1.036 1.038 1.039 1.037 1.032 54.088 

10 1.105 1.107 1.109 1.107 1.102 57.756 

5 1.181 1.183 1.185 1.183 1.178 61.74 
Untreated 1.913 1.914 1.913 1.913 1.908 100 
Blank 0.005 0.006 0.005 0.005 0  

  

   
Control    10µM    25µM 

   
50µM     75µM    100µM 

Plate 2. Anticancer activity of methanolic extract of Aeridis odarata on HeLa cell lines 

 

Figure 6. In-vitro cytotoxic effect of Ethyl acetate extract of Acampe praemorsa on MCF-7 Cell Lin
Figure 7. Cytotoxic effect of Acampe praemorsa ethyl acetate extract on HeLa Cell Line

Table 5: In vitro cytotoxic effect of Ethyl acetate extract of Acampe praemorsa on MCF -7 Cell Line  

Concentration(uM) Absorbance at 570nm Average Average-Blank % Viability IC50 (uM) 

100 0.805 0.807 0.809 0.807 0.8 38.872 

49.276 

75 0.898 0.9 0.902 0.9 0.893 43.391 
50 1.052 1.054 1.056 1.054 1.047 50.874 

25 1.161 1.163 1.164 1.162 1.155 56.122 

10 1.195 1.197 1.198 1.196 1.189 57.774 
5 1.235 1.237 1.239 1.237 1.23 59.766 
Untreated 2.065 2.066 2.065 2.065 2.058 100 
Blank 0.007 0.008 0.007 0.007 0  
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Control    10µM    25µM 

   
50µM     75µM    100µM 

Plate 3. Anticancer activity of Ethyl acetate extract of 
Acampe praemorsa on MCF-7 cell line 
 
Table 6. In vitro cytotoxic activity of Acampe praemorsa ethyl acetate extract on HeLa Cell Line  

Concentration(uM) Absorbance at 570nm Average Average-Blank % Viability IC50 (uM) 

100 0.815 0.817 0.819 0.817 0.812 42.557 

61.681 

75 0.899 0.901 0.903 0.901 0.896 46.96 
50 0.967 0.969 0.971 0.969 0.964 50.524 

25 1.091 1.093 1.095 1.093 1.088 57.023 

10 1.178 1.18 1.182 1.18 1.175 61.582 
5 1.243 1.245 1.247 1.245 1.24 64.989 
Untreated 1.913 1.914 1.913 1.913 1.908 100 
Blank 0.005 0.006 0.005 0.005 0  

 

   
Control    10µMM    25µM 

 

   
50µM     75µM    100µM 

Plate 4. Anticancer activity of Ethyl acetate extract of Acampe praemorsa on HeLa cell lines 
 
In vitro cytotoxicity of ethyl acetate extract of 
Acampe praemorsa (Fig 7, Plate 4) is more against 
HeLa cell lines and methanolic extract of Aeridis 

odarata (Fig 4, Plate 1) is more against MCF-7 cell 
lines, cytotoxicity of methanolic extract of Aeridis 
odarata towards MCF-7 cell line was found to 
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suppress more cell proliferation, and it showed 
good cytotoxicity than HeLa cell line (table 2), IC 
50 (µg/ml) is 26.21. The percentage growth 
inhibition was found to be increasing with 
increasing concentration of test compounds and 
that was showed in Fig4, Tab3, and plate1 
 

Discussions 

Experimental works have been conducted since 
many years in all parts of the world and various 
chemical compounds were isolated from these plant 
extracts which possess pharmacological activities. 
Petroleum ether extract of Acampe praemorsa leaf 
showed significant activity against Escherichia coli 
16.66mm, methanolic extract showed good zone of 
inhibition against Klebsiella pneumonia 14.00mm 
(Geeta Swami et al., 2014). Acampe praemorsa has 
been reported to contain Phenanthropyran 
derivative Praemorsin (1,7-dihydroxy-3-methoxy-
9,10-dihydrophenanthropyran) (Anuradha et al., 
1994). In the studies of “Antimicrobial efficacy of 
orchids as potential inhibitors of antibiotic resistant 
strains of Escherichia coli”, found that ethanolic 
extract of Aeridis odarata showed highest zone of 
inhibition 6mm of Aeridis odarata extract against 
ampicillin resistant Escherichia coli (Paul et al., 
2013) Antioxidant activity of in vitro and In vivo 
grown leaves of Aeridis odarata was carried out and 
found phenolics, flavinoids are responsible for their 
antioxidant activity (Prasad et al., 2016) 
Phytochemical analysis of Acampe praemorsa was 
done earlier by (Maridas et al., 2008) and found that 
cyanogenic glycosoides and flavinoids were present 
in Acampe praemorsa. Presence of alkoloids, 
flavinoids, terpenoids, tannins, steroids, phenols, 
glycosoides were also confirmed in the studies of 

(Mari Suji & Christudas, 2008)  
 
Aeridis odarata exhibits inhibitory activity against 
antibiotic-sensitive, pencillin-resistant and 
kanamycin-resistant strains of Escherichia coli, 
common organisms in stools, on skin and in 
superficial infections (Springer). Antibiotic 
properties of Aeridis odarata were also mentioned 
(Arditti, 1984)An oral Indian preparation for 
treating painful, swollen joints contains four herbal 
products, one of which is Aeridis odarata (Dash et al., 
2008). This plant is valued by the tribal people of 
South-East Bangladesh for medicinal purposes 
mainly as anti-inflammatory and anti-cancer agents. 
Aeridis odarata fractions showed remarkable 
inhibiton in NFLB test, selected for further 
investigation, the HPCL was performed to isolate 
the pure compound, antioxidant activity was 
performed along with antioxidant activity 
(Mohammed Kamrul Huda). Considering its 
medicinal purpose mainly as anticancer agent, this 
was sequenced with barcode gene, matK, which is 
now available in the national centre for 
Biotechnological information gene bank (29). In our 
MTT assay also methanolic extract of Aeridis odarata 

against MCF-7 cell lines has less IC 50 value, 
showing the anticancer property. 
 

Conclusion 

These plants possess good antimicrobial activity and 
methanolic extract of Aeridis odarata against MCF-7 
cell lines reveals that the plant has good anticancer 
activity, further analysis like fluorescent staining 
assay, DNA fragmentation assay could be carried 
out and investigation is needed to isolate the 
bioactive compounds in these plants to treat cancer, 
conservation of orchids should be done for future 
studies. 
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