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ABSTRACT

Objective: To evaluate the antimicrobial efficacy, α-glucosidase inhibition, and various phytochemical constituents of Aristolochia bracteolata Linn.

Methods: Soxhlet extraction using hexane, ethyl acetate, and methanol solvents, antimicrobial, α-glucosidase inhibition assay, qualitative and 
quantitative phytochemical estimation.

Results: The results revealed that the methanolic extract showed significant antibacterial and antifungal activity. The maximum zone of inhibition was 
against Bacillus subtilis (24 mm), Yersinia enterocolitica (22 mm), and Proteus vulgaris (20 mm) at the concentration of 5 mg/ml of extract. Methanolic 
extract showed minimum inhibitory concentration value of 250 μg/ml against all the fungal pathogens. The methanol extract showed 78.27% of 
α-glucosidase inhibition. The phytochemical tests showed the presence of phenols, terpenoids, tannins, flavonoids, glycosides, carbohydrates 
in methanol extract. Total phenolic and total flavonoid content of methanol extract were 103.21±1.23 mg catechol equivalents/100 g extract and 
53.01±1.78 mg quercetin equivalents/100 g, respectively.

Conclusion: The results conclude that the extracts of A. bracteolata exert multiple biological properties due to the presence of flavonoids and phenols. 
It is also an effective glucosidase inhibitor. It can be used to obtain novel antibacterial compounds for the treatment of infectious diseases in future.

Keywords: Aristolochia bracteolata Linn., Phytochemical, Phenolic and flavonoid content, Antimicrobial activity, α-glucosidase inhibition.

INTRODUCTION

India has one of the oldest, richest, and most diverse cultural traditions 
associated with the use of medicinal plants. Medicinal plants have 
provided the basic building blocks for a number of highly effective 
drugs [1]. The medicinal plants are useful for healing as well as for 
curing of human diseases because of the presence of phytochemical 
constituents [2]. Phytochemicals are naturally occurring in the 
medicinal plants, leaves, vegetables, and roots that have defense 
mechanism and protect from various diseases. Phytochemicals are 
primary and secondary compounds. Medicinal plants play a vital role 
in preventing various diseases. The antidiuretic, anti-inflammatory, 
antianalgesic, anticancer, antiviral, antimalarial, antibacterial, and 
antifungal activities of the medicinal plants are due to the presence of 
the above-mentioned secondary metabolites. Medicinal plants are used 
for discovering and screening of the phytochemical constituents which 
are very much helpful for the manufacturing of new drugs. Medicinal 
plants are the richest bioresource of drugs of traditional systems of 
medicine, modern medicines, nutraceuticals, food supplements, folk 
medicines, pharmaceutical intermediates, and chemical entities for 
synthetic drugs [3]. Plants are endowed with various phytochemical 
molecules such as vitamins, terpenoids, phenolic acids, lignin, stilbenes, 
tannins, flavonoids, quinones, coumarins, alkaloids, amines, and other 
metabolites, which are rich in antioxidant activity [4,5].

Infectious diseases are the leading cause of death worldwide. Antibiotic 
resistance has become a global concern. The clinical efficacy of many 
existing antibiotics is being threatened by the emergence of multidrug-
resistant pathogens. Many infectious diseases have been known to 
be treated with herbal remedies throughout the history of mankind. 
Natural products, either as pure compounds or as standardized 
plant extracts, provide unlimited opportunities for new drug leads 
because of the unmatched availability of chemical diversity. There is a 
continuous and urgent need to discover new antimicrobial compounds 
with diverse chemical structures and novel mechanisms of action for 

new and re-emerging infectious diseases [6,7]. Therefore, researchers 
are increasingly turning their attention to folk medicine, looking for 
new leads to develop better drugs against microbial infections [8]. 
The increasing failure of chemotherapeutics and antibiotic resistance 
exhibited by pathogenic microbial infectious agents hassled to the 
screening of several medicinal plants for their potential antimicrobial 
activity [9-11].

In India, it is declared that traditional healers use 2500 plant species, and 
100 species of plants serve as natural principles of medicine [12]. With 
a view to increasing the wide range of medicinal usages, the present day 
entails new drugs with more potent and desired activity with less or no 
side effects against particular disease [13]. Aristolochia is an important 
genus in the family of Aristolochiaceae. The genus Aristolochia consists 
of about 400 species of herbaceous perennials, under shrubs or shrubs 
bearing essential oils and is widespread across tropical Asia, Africa, 
and South America [14]. Aristolochia species has been used extensively 
in the traditional Chinese medicine. Its diverse biological functions 
include hypertension relief, leukocyte enhancement, rheumatism relief, 
edema therapy, as well as analgesic and diuretic effects [15-18]. Various 
Aristolochia species have been used in herbal medicines since antiquity 
in obstetrics and in the treatment of snakebite [19], festering wounds, 
and tumors and they remain in use particularly in Chinese herbal 
medicine [20]. Aristolochia bracteolata Linn. (Aaduthinnapaalai-Tamil; 
Worm killer-English; Gadaparku-Telugu; Bhringi-Hindi) is a shrub 
distributed throughout India. In the indigenous system of medicine, 
the plant was used for the treatment of skin diseases, inflammation, 
and purgative [21]. Root extract was reported to have antibacterial 
activity [22] and also the toxicity of A. bracteolata was reported by 
Harborne [23]. The leaves of this plant are mainly used by native tribal 
and the villagers. It is commonly called as “worm killer” in English and 
aaduthinnapaalai in Tamil, due to supposed anthelminthic activity and 
trypanocidal effect [24]. It is used in traditional medicines as a gastric 
stimulant and in the treatment of cancer, lung inflammation, dysentery, 
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and snakebites. Methanolic extract of plant parts of A. bracteolata was 
the source of physiological active compounds. The use of the plant as 
an antimalarial is not recommended in its crude form [25]. The whole 
plant was used as a purgative, antipyretic, and anti-inflammatory. It 
also possesses a potent antiallergic activity [26] and has pronounced 
antibacterial and antifungal activities [27]. The present paper aims to 
study the antimicrobial activity and α-glucosidase inhibition tests on 
the solvent extracts of A. bracteolata.

Ethno botanical survey [28]
Scientific classification
Kingdom: Plantae
Order: Piperales
Family: Aristolochiaceae
Subfamily: Aristolochioideae
Genus: Aristolochia
Species: bracteolata

METHODS

Collection of plant material
Plants were obtained from places near Coimbatore, South India. The plant 
specimen A. bracteolata was identified, and the voucher specimen number 
(LCH 310) was deposited at Loyola college herbarium in the Department 
of Plant Biology and Biotechnology, Chennai, Tamil Nadu, India.

Preparation of the extract
The solvents which were used for the preparation of extract were 
hexane, ethyl acetate, and methanol. 10 g of whole plant powder was 
taken, and the extract was prepared with soxhlet using 100 ml of each 
solvent according to their polarities starting with a solvent of low 
polarity to high polarity. The extract was then filtered using membrane 
filter (0.45 μm). The obtained filtrate were concentrated under reduced 
pressure at 40°C using rotary evaporator and stored in a refrigerator at 
2-8°C for use in subsequent experiments.

Qualitative phytochemical analysis
Phytochemical analysis of A. bracteolata was done with respect to 
all above mentioned extracts. All the crude extracts were analyzed 
for the presence of alkaloids, saponins, protein, coumarins, phenols, 
triterpenes, steroids, flavonoids, and tannins according to standard 
methods of Harborne [29].

Quantitative phytochemical analysis
Determination of total phenolic content
Total phenolic content was assessed according to the Folin–Ciocalteau 
method of Slinkard and Singleton [30] with some modifications. Briefly, 
0.1 ml of sample (200–1000 µg/ml), 1.9 ml distilled water, and 1 ml of 
Folin–Ciocalteau’s reagent were seeded in a tube, and then 1 ml of 100 g/l 
Na2CO3 was added. The reaction mixture was incubated at 25°C for 2 hrs, 
and the absorbance of the mixture was read at 765 nm. The sample 
was tested in triplicate, and a calibration curve with six data points 
for catechol was obtained. The results were compared with catechol 
calibration curve, and the total phenolic content of A. bracteolata extracts 
were expressed as mg of catechol equivalents per 100 g of extract.

Determination of total flavonoid content
Total flavonoid contents of A. bracteolata were determined by the 
aluminum chloride colorimetric method as described by Willet [31] 
with some modifications and reported as Quercetin Equivalents (QE) 
per 100 g of extract. 0.5 ml of each hexane, ethyl acetate, and methanol 
extracts, 0.1 ml of 10% aluminum chloride, 0.1 ml of 1 M potassium 
acetate, and 4.3 ml distilled water were added to each test tube. 
All the tubes were incubated at room temperature for 30 minutes. 
Absorbance was measured at 415 nm using UV spectrophotometer 
(UV-1800, Shimadzu). Quercetin was used to make a calibration curve. 
The calculation of total flavonoids in the extracts was carried out in 
triplicates, and the mean values were represented.

Antibacterial activity
All the microbial strains used in the antimicrobial bioassay were 
procured from Institute of Microbial Technology, Chandigarh, India. 
Micrococcus luteus (MTCC 106), Enterococcus faecalis (ATCC 29212), 
Vibrio parahaemolyticus (MTCC 451), Pseudomonas aeruginosa 
(ATCC 27853), Proteus vulgaris (MTCC 1771), Enterobacter aerogenes 
(MTCC 111), Staphylococcus aureus (MTCC 96), Klebsiella pneumoniae 
(MTCC 109), Staphylococcus epidermidis (MTCC 3615), methicillin-
resistant S. aureus (MRSA), Bacillus subtilis (MTCC 441), and Yersinia 
enterocolitica (MTCC 840). The antimicrobial screening against various 
given clinical pathogens was performed using the disc diffusion method 
followed by Latha et al. [32]. Petri plates were prepared with 20 ml of 
sterile Mueller-Hinton Agar (MHA) (Hi-media, Mumbai). The test culture 
(100 µl of a suspension containing 108 CFU/ml bacteria) were swabbed 
and allowed to dry for 10 min. The discs were each impregnated with 
20 µl of extract (10 mg/ml) at different concentrations of (5, 2.5 and 
1.25 mg/disc) and placed on the medium and incubated at 37°C for 
24 hrs. Reference antibiotic streptomycin 10 µg/disc was used.

Antifungal activity
All the respective extracts were preliminary screened for antifungal 
activity against pathogenic fungal strains such as Aspergillus flavus 
(MTCC 10938), Botyritis cinerea (MTCC 2880), Curvularia lunata 
(MTCC 5109), Aspergillus niger (MTCC 1344), Trichophyton rubrum 
(MTCC 296), and Trichophyton mentagrophytes (MTCC 8476) using the 
standard reference method (NCCLS) [33]. The extracts were dissolved 
in water with 20% dimethyl sulfoxide. The initial concentration of 
the extract was 1 mg/ml. The initial test concentration was serially 
diluted 2-fold. Each well was inoculated with 5 µl of fungal suspension 
and incubated at room temperature for 3 days. The antifungal 
agent fluconazole was used as a reference. MIC was defined as the 
lowest extract concentration, showing no visible fungal growth after 
incubation time.

Determination of α-glucosidase inhibition
α-glucosidase inhibition assay
In order to investigate the inhibition activity of hexane, ethyl acetate, 
and methanol extract of A. bracteolata, an in vitro α-glucosidase 
inhibition test was performed. α-glucosidase from yeast is used 
extensively as a screening material for α-glucosidase inhibitors, but 
the results do not always agree with those obtained in mammals. 
Therefore, we used the mouse small intestine homogenate as 
α-glucosidase solution, since we speculated that it would better reflect 
the in vivo state. The inhibitory effect was measured using the method 
slightly modified from Dahlqvist [34]. After fasting for 20 hrs, the 
small intestine between the part immediately below duodenum and 
the part immediately above the cecum was incised, rinsed with ice-
cold saline, and homogenized with 12 ml of malate buffer (100 mM, 
pH 6.0). The homogenate was used as the α-glucosidase solution. The 
assay mixture consisted of 100 mM malate buffer (pH 6.0), 2% (w/v) 
each sugar substrate solution (100 µl), and the sample extract (200-
1000 µg/mL). It was pre-incubated for 5 minutes at 37°C. The reaction 
was initiated by adding the crude α-glucosidase solution (50 µl) to it, 
followed by incubation for 10 minutes at 37°C. The glucose released in 
the reaction mixture was determined with the kit described above. The 
rate of carbohydrate decomposition was calculated as the percentage 
ratio to the amount of glucose obtained when the carbohydrate was 
completely digested. The rate of inhibition was calculated by the 
following formula.

Inhibition (%) = [(amount of glucose produced by the positive control)–
(amount of glucose produced by the addition of sample)/(amount of 
glucose produced by the positive control)]×100.

RESULTS

Phytochemical analysis
Phytochemicals are biologically active compounds presents in plants 
used for food and medicine. Phytochemical characteristics of the 
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leaf extract of A. bracteolata investigated are summarized in Table 1. 
Preliminary phytochemical study reveals the presence of glycosides, 
carbohydrate in all the three hexane, ethyl acetate and methanol 
extracts, presence of steroids in hexane ethyl acetate and methanol 
extract, presence of flavonoids and terpenoids in hexane and methanol 
extract, presence of tannins and phenol in methanol extract, presence of 
coumarins in hexane extract followed by absence of quinones, cardiac 
glycosides, anthraquinones, alkaloids, saponins, and protein. All the 
extracts were subjected to further analytical tests for the quantification 
of phytochemical constituents.

Determination of total phenolic content
Among the three extracts, methanol extract containing the highest 
103.21±1.23 amount of phenolic compounds followed by ethyl 
acetate extract 60.16±1.72 and hexane 53.69±1.59 mg catechol 
equivalents/100 g of dry mass. The results were reported in Table 2.

Determination of total flavonoid content
The total flavonoid content of hexane, ethyl acetate, and methanol 
extracts of A. bracteolata were found to be 24.26±0.89, 43.97±1.28, and 
53.01±1.78 mg QEs/100 g of dry mass, respectively. The results were 
reported in Table 2.

Antimicrobial assay by disc diffusion method
The antimicrobial activities of the plant were assayed in vitro by the 
agar disc diffusion method against ten bacterial pathogens. Table 3 
summarizes the antibacterial activity where the methanol extract 
of A. bracteolata exhibits a significant zone of inhibition followed by 
ethyl acetate and hexane extract, respectively, against various test 
cultures. Methanol and ethyl acetate extract possess a significant 
zone of inhibition against B. subtilis (20, 22, 24 mm), (20, 22, 23 mm) 
followed by Y. enterocolitica (18, 20, 22 mm), (14, 15, 16 mm), P. vulgaris 
(16, 17, 20 mm), (16, 18, 19 mm), whereas hexane extract for the same 
pathogens showed no activity. Methanol extract shows activity against 
E. faecalis and Staphylococcus epidermidis (9, 10, 11 mm). Methanol, ethyl 
acetate, and hexane extract show significant zones against E. aerogenes 
(10, 12, 15 mm), (11, 12, 13 mm), (11, 12, 13 mm); Micrococcus luteus 
(9, 11, 12 mm), (11, 12, 13 mm), (8, 9, 10 mm); MRSA (9, 10, 11 mm), 
(8, 9, 10 mm), (8, 9, 10 mm); S. aureus (9, 10, 11 mm), respectively, in 
three different concentrations, i.e., 1.25, 2.5, and 5 mg/ml of extract. 

K. pneumoniae, P. aeruginosa, and V. parahaemolyticus does not show 
any inhibition against the extracts of A. bracteolata.

Minimum inhibitory concentration (MIC)
Among the three extracts, methanol extract of A. bracteolata shows 
significant antifungal activity with the minimum concentration of 
250 µg/ml against the pathogenic fungi namely A. niger, B. cinerea, 
T. rubrum, C. lunata, A. flavus, and T. mentagrophytes, whereas the ethyl 
acetate extract shows MIC value of 500 µg/ml against A. niger, C. lunata, 
T. mentagrophytes, 250 µg/ml against B. cinerea, T. rubrum, A. flavus, and 
hexane extract exhibits minimum inhibition with the concentration of 
500 µg/ml against A. niger, T. rubrum, C. lunata, A. flavus, 250 µg/ml 
against B. cinerea, and T. mentagrophytes. The results were elucidated 
in Table 4.

α-glucosidase inhibition efficacy
The results of α-glucosidase inhibition assay of hexane, ethyl acetate, 
and methanol along with the standard acarbose were shown in Fig. 1. 
The concentration for 50% inhibition of hexane, ethyl acetate, and 
methanol were found to be 950±0.41, 670±0.19, and 503±0.73 µg/ml, 
respectively, whereas the standard acarbose has an IC50 value of about 
250±0.49 µg/ml which is very effective as compared to all the other 
extracts being used. Fig. 1 clearly represents that the methanol extract 
exhibits 78.27% of α-glucosidase inhibition.

Statistical analysis
The data for biochemical and physiological parameters were analyzed 
and expressed as mean ± standard deviation. The IC50 values were 
calculated from linear regression analysis. Results were processed by a 
computer program, Microsoft Excel (2007).

DISCUSSION

The presence of a good number of phytochemicals in the plant 
extracts screened can be a good source of bioactive components with 
antimicrobial potency as they can be responsible together with the 
unscreened ones for the antimicrobial activity of the extracts. Plants 
containing tannins, alkaloids, saponin, flavonoid, and glycoside showed 
a broad spectrum of antimicrobial activity [35,36].

The phytochemical screening of hexane extract of A. bracteolata leaves 
indicated the presence of coumarins, steroids, terpenoids, flavonoids, 
glycosides, carbohydrates, and absence of quinones, phenols, cardiac 
glycosides, tannins, anthraquinone, alkaloids, saponins, proteins. In 
the same manner, the presence of steroids, glycosides, carbohydrates 
were reported in ethyl acetate extract and absences of remaining 

Table 1: Qualitative phytochemical analysis of 
Aristolochia bracteolata Linn.

Phytochemicals Hexane Ethyl acetate Methanol
Coumarins + - -
Steroids + + -
Quinones - - -
Phenols - - +
Terpenoids + - +
Cardiac glycosides - - -
Tannins - - +
Anthraquinone - - -
Flavonoids + - +
Alkaloids - - -
Glycosides + + +
Saponins - - -
Protein - - -
Carbohydrates + + +
+: Present, -: Absent

Table 2: Total phenolic and flavonoid content of different 
solvent leaf extracts of Aristolochia bracteolata Linn.

Phytochemicals Hexane Ethyl acetate Methanol
TPC (CE/g)a 53.69±1.59 60.16±1.72 103.21±1.23
TFC (QE/g)b 24.26±0.89 43.97±1.28 53.01±1.78
a(mg CE/100 g of dry mass), C: Catechol, b(mg QE/100 g of dry mass), 
Q: Quercetin. TPC: Total phenolic content, TFC: Total flavonoid content
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phytoconstituents were confirmed. The results of preliminary 
phytochemical analysis of leaf extracts revealed the relative distribution 
of the secondary metabolites which may be responsible for the potent 
antibacterial activity (Table 1). The methanol extract indicates the 
presence of phenols, terpenoids, tannins, flavonoids, glycosides, 
carbohydrates, and remaining phytoconstituents were absent.

Phenolic compounds are a large and complex group of chemical 
constituents found in plants [37]. They are plant secondary 
metabolites, and they have an important role as defense compounds. 
Phenolics exhibit several properties that are beneficial to humans, and 
its antioxidant properties are important in determining their role as 
protecting agents against free radical mediated disease processes. 
Flavonoids are a phenolic structure containing one carbonyl group 
complexes with extracellular and soluble proteins and with bacterial 
cell wall [38], thus exhibit antibacterial activity through these 
complexes. Both phenolic and flavonoid content was assessed by 
a spectroscopic method where flavonoid compound was found to 
be more than that of phenolic content. The overall results were 
represented in Table 2.

The antimicrobial compounds are the group of chemical compounds 
which either destroy or suppress the growth and metabolism of a 
variety of microorganism. The antimicrobial efficacy of A. bracteolata 
was revealed by 12 bacterial pathogens including Gram-positive 
bacteria (S. aureus, B. subtilis, M. luteus, E. faecalis, S. epidermis, 
MRSA) and Gram-negative bacteria (K. pneumoniae, E. aerogenes, 
V. parahaemolyticus, Y. enterocolitica, P. vulgaris). When compared 
with previous reports our research also showed the significant 
antibacterial activity of ethyl acetate and hexane extracts. Among 
the three extracts, methanol extract showed the best antibacterial 

activity with a zone of inhibition nearly equal to that of the standard 
streptomycin. K. pneumoniae, P. aeruginosa, and V. parahaemolyticus 
show no activity at all. Ethyl acetate and methanol extracts were 
found to be more effective toward Gram-positive than Gram-negative 
bacterial cultures. The results are represented in Table 3. The study 
shows the antibacterial activity of A. bracteolata for the treatment 
of the diseases as claimed by the traditional healers. This may due 
to the fact that the plant possesses important secondary metabolites 
such as phenols, flavonoids, glucosides, terpenoids, sterols, lignin, 
and saponins. The secondary metabolites present in A. bracteolata 
are known to possess antimicrobial activities. In another study, leaf 
extracts and aristolochic acid from roots of A. bracteolata were found 
to be good antimicrobial agent [39-41]. The species of Aristolochia, 
such as Heterophylla and Kaempferi, were also reported as good 
antimicrobial drugs [42-43].

MIC is the lowest concentration of an antimicrobial that will inhibit 
the visible growth of a microorganism after overnight incubation. 
MICs are important in diagnostic laboratories to confirm resistance 
of microorganisms to an antimicrobial agent and also to monitor 
the activity of new antimicrobial agents [44]. In the present study, 
methanol extract was found to be more effective (250 µg/ml) against 
all the pathogenic fungi A. niger, B. cinerea, T. rubrum, C. lunata, 
A. flavus, T. mentagrophytes than ethyl acetate and hexane extracts 
which are shown in Table 4. Hence, it can act as a good antifungal 
agent.

Hyperglycemia is believed to increase the production of free radicals 
and reactive oxygen species, leading to oxidative tissue damage and 
diabetic complications such as nephropathy, neuropathy, retinopathy, 
and memory impairment [45]. Glucosidases are a group of digestive 

Table 3: Antimicrobial activity of leaf extracts of Aristolochia bracteolata Linn. using the disc diffusion method

Zone of inhibition

Microbes Hexane (mg/disc) Ethyl acetate (mg/disc) Methanol (mg/disc) Streptomycin 
10 μg/disc

1.25 2.5 5 1.25 2.5 5 1.25 2.5 5 (Standard)
Gram-positive

96 9 10 11 9 10 11 9 10 11 18
106 8 9 10 11 12 13 9 11 12 20
441 0 0 0 20 22 23 20 22 24 25
3615 0 0 0 0 0 0 9 10 11 20
29212 0 0 0 0 0 0 9 10 11 15
MRSA 8 9 10 8 9 10 9 10 11 21

Gram-negative
109 0 0 0 0 0 0 0 0 0 12
111 11 12 13 11 12 13 10 12 15 16
451 0 0 0 0 0 0 0 0 0 10
840 0 0 0 14 15 16 18 20 22 16
1771 10 0 0 16 18 19 16 17 20 20
27853 0 0 0 0 0 0 0 0 0 17

0=No activity, Standard ‑ Streptomycin (10 μg/ml) for bacteria. Gram‑positive: Staphylococcus aureus (MTCC 96), Micrococcus luteus (MTCC 106), Bacillus subtilis 
(MTCC 441), Staphylococcus epidermidis (MTCC 3615), Enterococcus faecalis (ATCC 29212), and MRSA. Gram-negative: Klebsiella pneumoniae (MTCC 109), Enterobacter 
aerogenes (MTCC 111), Vibrio parahaemolyticus (MTCC 451), Yersinia enterocolitica (MTCC 840), Proteus vulgaris (MTCC 1771) and Pseudomonas aeruginosa 
(ATCC 27853). MRSA: Methicillin-resistant Staphylococcus aureus

Table 4: Minimum inhibitory concentration of Aristolochia bracteolata Linn.

Minimum inhibitory concentration (μg/ml)

Fungi Strain no. Hexane Ethyl acetate Methanol Fluconazole 30 μg/ml
Trichophyton rubrum MTCC 296 <500 <250 <250  <25
Aspergillus niger MTCC 1344 <500 <500 <250 <100
Botyritis cinerea MTCC 2880 <250 <250 <250 <100
Curvularia lunata MTCC 5109 <500 <500 <250  <12.5
Trichophyton mentagrophytes MTCC 8476 <250 <500 <250  <25
Aspergillus flavus MTCC10938 <500 <250 <250  <50
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enzymes which break down the dietary carbohydrates into simple 
monosaccharaides. Glucosidase inhibitors such as acarbose reduce the 
rate of carbohydrate digestion and delay the carbohydrate absorption 
from the digestive tract. Agents with α-glucosidase inhibitory activity 
have been useful as oral hypoglycemic agents for the control of 
hyperglycemia in patients with diabetes. There are many natural 
sources with α-glucosidase inhibitory activity. These studies suggest 
that preventing an excessive post-prandial rise of blood glucose level 
by α-glucosidase inhibition from natural resources are effective in real 
life as well. Out of all three extracts, methanol extract with IC50 value 
503±0.73 µg/ml was in close proximity to the standard acarbose 
250±0.49 µg/ml, which is clearly shown in Fig. 1.

CONCLUSION

From the perusal of above studies, we concluded that the methanol 
extract of the whole plant of A. bracteolata can be a good antibacterial 
agent against Gram-positive and Gram-negative bacteria, and hence it is 
proved to have a broad spectrum activity which in turn will be helpful 
in treating various bacterial infections. It can be used as an antifungal 
agent and can also act as glucosidase inhibitor as well. The plant 
showed significant glucose inhibition activity, so further the compound 
isolation, purification, and characterization which is responsible for the 
inhibiting activity, has to be done for its usage as an antidiabetic agent. 
On the other side, the presence of flavonoids and phenols concludes 
that it exerts multiple biological property including antimicrobial, 
cytotoxicity, anti-inflammatory, and antitumor activities which were 
believed to act as a powerful antioxidant protecting the human body 
from free radicals and reactive oxygen species.
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