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ABSTRACT
Background: Erythrina stricta Roxb. is a member of the legume’s family, Fabaceae, well-known 
among the Indian traditional healers for its numerous medicinal uses in various ailments. 
Different parts of the plant, such as its root, bark, leaves and flowers had been commonly used 
by many tribes across India. In the Mizo traditional medicine, the decoction of the bark is a 
remedy for various skin diseases, infection, stomach-ache and ulcers. This study was planned to 
authenticate the therapeutic applications upheld by the Mizo people. Materials and Methods: 
The chloroform extract of E. stricta bark was analysed for its secondary metabolite composition, 
antioxidant property and antibacterial activity against Gram-positive and Gram-negative 
species. Results: The main secondary metabolites in the plant extracts were identified as 
alkaloids, flavonoids and phenolic compounds. The antioxidant contents were determined as 
28.86±0.95  mg/g quercetin equivalent for total flavonoid content, 9.11±0.15  mg/g gallic acid 
equivalent for total phenolic content, and 41.641±1.37 mg/g ascorbic acid equivalent for total 
antioxidant. The antioxidation capacity estimated using 2,2-Diphenyl-1-1-Picryldrazyl (DPPH) 
assays showed a half-maximal Inhibitory Concentration (IC50) value of 13.74±3.9, comparable to 
that of the standard butylated hydroxytoluene at IC50 of 10.53±2.7. The plant extract displayed 
a wide-range of antibacterial potential, effectively inhibiting the growth of Gram-negative 
bacteria including Klebsiella pneumoniae and Salmonella typhimurium, as well as Gram-positive 
species such as Bacillus cereus and Staphylococcus aureus, but not the Gram-negative Escherichia 
coli. Interestingly, the plant extract was also effective against antibiotic-resistant strains. The 
minimum inhibitory concentrations were determined as 2.5  mg/mL against S.  aureus and 
S.  typhimurium, and 5  mg/mL against B.  cereus and K.  pneumoniae. Conclusion: The findings 
substantiate E.  stricta as a medicinally valuable plant having health beneficial properties. Its 
effectiveness against multidrug-resistance bacteria suggests that it could be a valuable source 
of broad-spectrum antibacterial compound. This is the first report of E.  stricta as an effective 
agent against multidrug-resistant bacteria, thereby, indicating its importance in health and 
pharmaceutical development.
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INTRODUCTION

Management of diseases and supply of health supplements are still 
a major issue in human welfare as many important medications 
are unavailable in several parts of the world, especially where 
they are mostly needed. In developing countries including India, 
shortage of essential drugs in rural and urban areas alike has been 
an issue affecting underprivileged (Pandey et al., 2025; Shukar 
et al., 2021). An estimate from the World Health Organization 
indicates that about 68% of the global population have no regular 
access to essential medicines (WHO, 2004). Similarly, India is 

also impacted by this trend with numerous studies indicating 
that essential medicines are poorly distributed in medical centres 
throughout the country (Meena and Mathaiyan, 2021; Wadhwa 
et al., 2024). In recent times, modern medicines encounter 
rapid evolution and proliferation of multidrug resistance in the 
target pathogens which has become a major and critical barrier 
to the successful intervention of most complicated diseases 
(Balasubramanian et al., 2023; Murray et al., 2022). Gradual 
slackening the potential of synthetic drugs coupled with their 
growing contraindications has turned refocused attention on 
medicinal plants for novel and alternative treatments (Latif 
and Nawaz, 2025; Ranasinghe et al., 2023). Medicinal plants 
have been used as the primary therapy for many diseases since 
antiquity, and many pharmaceutical drugs have been developed 
from important traditionally used plants. Their rich chemical 
constituents known as secondary metabolites are the sources 
of many drugs used in clinical practice (Theodoridis et al., 
2023). With the problems of limited pharmaceutical availability 
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compounded by drug resistance, there is a perpetual need for 
mining unexplored medicinal plants.

Erythrina stricta Roxb. is a perennial and deciduous 
medium-sized tree that belongs to the family Fabaceae. Popularly 
known as “Indian coral tree” or “prickly coral tree” as the 
plant is covered with sharp and pointed prickles and native to 
Indian subcontinent, it is found throughout South-East Asia 
including Bangladesh, Cambodia, China, Laos, Myanmar, Nepal, 
Thailand, Tibet, and Vietnam (Murthy et al., 2024). The species 
is distinguished from other species of Erythrina by its vibrant red 
flowers blooming at its peak during February-March followed 
by seed pod development from April-May. Erythrina species are 
well-known in Indian traditional medicine for their biological 
properties which are commonly used to treat various ailments 
such as wounds, parasitic and microbial infections, ulcers, 
malaria, cancer and inflammation (Susilawati et al., 2023). Their 
pharmacological properties are mainly attributed to tetracyclic 
erythrinan alkaloids (Fahmy et al., 2019). E. stricta  is known to 
be a rich source of secondary metabolites including alkaloids, 
flavonoids, and phenolic compounds (Asokkumar et al., 2008; 
Santiago-Figueroa et al., 2023). These compounds are associated 
with the plant’s anti-inflammatory, antimicrobial, analgesic, 
anthelmintic, anticonvulsant, anxiolytic, insecticidal, curare-like 
and cytotoxic activities (Son and Elshamy, 2021).

E.  stricta, specifically decoction of the bark, has unique uses 
in the Mizo traditional medicine. The Mizo tribe of northeast 
India have used it as a remedy for stomach-ache and ulcers, 
diabetic blisters, threadworm infection, skin infection, sores and 
different types of wounds (Lalawmpuii et al., 2023). It is known 
in Mizo as “farṭuah” because of its latex produced by an elder 
tree trunk, a chemical substance which has been highly valued 
for its medicinal uses. The plant is well established in low land, 
abandoned or fallow areas and along the roadside typically 
forming part of the secondary vegetation. Local inquiries among 
traditional healers indicate that it is also used to treat wounds 
and maggot infestations in domesticated animals. Despite the 
number of medicinal applications in the Mizo ethnomedicine, 
there are no reports to support any of the medicinal values. 
Therefore, the current study was designed to evaluate and validate 
the fundamental phytochemical components, antioxidant 
properties, and antibacterial activities of E. stricta based on the 
traditional medicine among the Mizo people to understand its 
pharmacological potentials.

MATERIALS AND METHODS

Collection and Authentication of Plant Material

The plant parts of E.  stricta were collected from forests around 
Aizawl, Mizoram, India (located between 23.7307° N and 
92.7173° E). The taxonomic identification of the herbarium 
specimen was performed by taxonomists at the Botanical Survey 

of India, Eastern Regional Centre, Shillong, Meghalaya, India 
(authentication Letter no.: BSI/ERC/Tech/2021-22/389; dated 
12/1/2022). The authenticated voucher specimen was preserved 
and deposited in the Herbarium Repository, Department of 
Botany, Pachhunga University College, for future reference, 
under the accession no. PUC-E-21-01.

Plant Extract Preparation

Fresh plant samples were washed thoroughly 2-3 times with 
distilled water, cut into small pieces and shade dried at room 
temperature. The dried sample was homogenized into coarsely 
powdered using electric grinder and stored in airtight containers. 
The powdered sample was then subjected to successive extraction 
using chloroform in a Soxhlet’s apparatus for 72  hr. The crude 
extract was concentrated by segregating the solvent in a rotary 
vacuum evaporator (Buchi Rotavapor® R-300). The final semisolid 
extract retrieved was labelled and kept in refrigerator at 4ºC for 
further analysis.

Qualitative Phytochemical Analysis

Phytochemical analysis for identifying secondary metabolites 
was carried out according to the standard chemical detection 
methods (Shaikh and Patil, 2020). Briefly, alkaloids were tested 
by Mayer’s test, Wagner’s test, Hager’s test and Dragendorff ’s 
test; flavonoids by alkaline reagent test, lead acetate test, ferric 
chloride test and Shinoda test; phenolics by ferric chloride test, 
lead acetate test, potassium dichromate test, iodine test, ellagic 
acid test and gelatin test; carbohydrates test by Molisch’s test, 
Benedict’s test, Fehling’s test; glycosides by Liebermann’s test, 
Salkowski’s test, Keller-Kiliani test and Borntrager’s test; saponins 
test by froth and foam tests; tannins by gelatin test, Braymer’s 
test, sodium hydroxide test; amino acid and proteins by Biuret 
test, Millon’s test and Ninhydrin test; phytosterols by Salkowski’s 
test, Liebermann’s test; triterpenoids by Salkowski’s test; and 
diterpenes by copper acetate test.

Total Flavonoids Content

The amount of total flavonoids present in E.  stricta bark was 
quantified based on aluminium chloride colorimetric assay with 
slight modification (Zhishen et al., 1999). Quercetin was used as a 
standard antioxidant to establish calibration linear with function. 
1  mL of the plant extract from the stock solution (prepared at 
1 mg/mL) was diluted with 2 mL of distilled water in a test tube 
and allowed to stand for 5 min. Then 3 mL of 5% sodium nitrite 
was added followed by addition of 0.3  mL of 10% aluminium 
chloride solution. After 6 min, 2 mL of 1.0m NaOH was added 
and kept for 1 hr. A set of different concentrations of standard 
solutions of quercetin (10, 20, 40, 60, 80, and 100  μg/mL) was 
prepared similarly as the same plant extract. The absorbances of 
reaction products were measured against blank at 510 nm in a 
UV-vis spectrophotometer (Labtronics LT-39, Haryana, India). 
The experiments were executed in triplicate. The total flavonoid 
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content was expressed as milligrams of quercetin equivalent per 
gram (mg QCE/g) of dry weight from the standard curve.

Total Phenolic Content

The total phenolic content was estimated by Folin-Ciocalteau 
assay based on phosphomolybdate and phosphotungstate 
reactions (Singleton and Rossi, 1965). Gallic acid was used as a 
standard reference. 1 mL of the plant extract (at 1 mg/mL) was 
mixed with 5 mL of Folin-Ciocalteau reagent. After 3 min, 4 mL 
of 0.7m sodium carbonate solution was added to the mixture and 
kept at room temperature for 1  hr. Different concentrations of 
gallic acid (10, 20, 40, 60, 80, and 100 μg/mL) were prepared and 
mixed with the same reagents as described for the plant extracts. 
The absorbances of the final solutions were read against the blank 
at 765 nm. The total phenolic content was determined from the 
calibration curve of gallic acid and determined as milligrams of 
gallic acid equivalent per gram (mg GAE/g) of dry weight.

Total Antioxidant Content

The total antioxidants present in E.  stricta bark was estimated 
by phosphomolybdate-vitamin (ascorbic acid) reaction (Prieto 
et al., 1999). 0.1  mL of the plant extract solution and different 
concentrations, viz. 10, 20, 40, 60, 80, and 100 μg/mL, of ascorbic 
acid were taken in separate test tubes. A reagent mixture was 
prepared by mixing 4  mm ammonium molybdate, 28  mm 
sodium phosphate and 0.6m sulfuric acid. 3 mL of the reagent 
was added to 100 μL of each ascorbic acid sample and the plant 
extract. The samples were incubated in an oven at 95ºC to allow 
chemical reaction for 90 min. The absorbances of the solutions 
were measured at 695  nm. The total antioxidant content was 
extrapolated from the standard curve of ascorbic acid and 
expressed as milligrams of ascorbic acid equivalent per gram (mg 
ascorbic acid equivalent/gm) of the dry weight of the sample.

Free Radical-Scavenging Assay

The antioxidation potential of the plant extract was evaluated by 
2,2-Diphenyl-1-Picrylhydrazyl (DPPH) free radical-scavenging 
reaction (Blois, 1958). From a stock solution (1  mg/ml) of the 
plant extract, different concentrations were prepared such as 10, 
20, 40, 60, 80 and 100 μg/mL in methanol. The total volumes were 
made up to 3 mL each by adding methanol. 0.5 mL of 0.1 mm 
DPPH methanolic solution was added to all the samples. 1 mL 
of DPPH methanolic solution and 3 mL of methanol were used 
as control and blank sample. All the samples were incubated at 
37ºC for 30 min. Butylated Hydroxytoluene (BHT) was used as 
reference antioxidant. The colour intensities of the solutions were 
measured at 517  nm and adjusted against blank readings. The 
percentage of DPPH-scavenging activity was calculated from the 
equation:

scavenging activity (%)=[(Absorbance of control − absorbance 
of extract) ÷ Absorbance of control] × 100

The Half-Maximal Inhibitory Concentration (IC50) was estimated 
from a dose-response curve prepared from log10 at 1, 0.5, and 
0.25 mg/mL.

Antibacterial Activity

The antibacterial susceptibility test of E.  stricta was assessed by 
disc diffusion method (Bauer, 1996). Six pathogenic bacteria were 
obtained from the American Type Culture Collection (Manassas, 
VA, United States) through Himedia Laboratories Private 
Limited, Mumbai, India. The bacteria were three Gram-negative 
species such as Escherichia coli (ATCC 10536), Salmonella 
enterica subsp. enterica Serovar typhimurium (S.  typhimurium, 
ATCC 51812) and Klebsiella pneumoniae (ATCC 10031), and 
four Gram-positive species such as Bacillus cereus (ATCC 13061), 
Staphylococcus aureus 1 (ATCC 700698), S.  aureus 2 (ATCC 
11632) and Micrococcus luteus (ATCC 10240). The specimens 
were maintained by serial subculture at DBT-BUILDER National 
Laboratory, Pachhunga University College, Aizawl, Mizoram, 
India. Two different concentrations, that is, 10 and 20  mg/mL 
of the plant extract were made from the stock solution. Sterile 
Whatman filter no. 3 was punched into discs of 5-mm diameter 
and impregnated with the plant extract. Culture medium was 
prepared by dissolving Mueller-Hinton agar powder (Himedia) in 
distilled water. The nutrient agar was poured into petri plates and 
allowed to solidify at room temperature. The bacterial inoculum 
suspensions were then added in the media and spread uniformly 
to allow even growth of the bacteria. The paper discs were planted 
on the surface of the mediat. 1% Dimethyl Sulphoxide (DMSO) 
and ciprofloxacin, 2% 1× were used as negative and positive 
controls respectively. The plates were then incubated at 37ºC for 
24 hr and the areas of growth (specifically nongrowth zones) was 
were by measured to determine bacterial inhibition. All the tests 
were done in triplicates.

Minimum Inhibitory Concentration

The Minimum Inhibitory Concentration (MIC) of the plant 
sample against different bacteria was determined by agar disc 
diffusion method (Jorgensen and Ferraro, 2009). A series of 
concentrations, viz. 2.5, 5, 7.5, 10, 12.5 and 20 mg/mL, of the plant 
extract was prepared along with an antibiotic disc of ciprofloxacin, 
2%, 1× and 1% DMSO. Mueller-Hinton agar was prepared for the 
culture media. The different concentration of the plant extract 
and the control samples were impregnated on the surface of the 
culture media. The lowest concentration that prevents the visible 
growth of the test microorganisms was recorded after 24  hr of 
incubation.

RESULTS

Chemical detection from 11 group tests revealed the presence of 
important phytocompounds in the chloroform extract of E. stricta 
bark (Table  1). Nine classes of secondary metabolites were 
detected in the plant extract that included alkaloids, flavonoids, 
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phenols, carbohydrates, glycosides, tannins, triterpenes and 
proteins and amino acids. Only two groups, namely saponins 
and diterpenes, were not detected. The result shows that E. stricta 
bark is a rich source of potential bioactive compounds that could 
be implicated with the plant’s diverse medicinal uses.

The concentration of flavonoid in the chloroform extract 
of E.  stricta bark was quantified and estimated from the 
calibration curves of standard quercetin obtained from 
different sets of concentration (Figure 1). Regression equation 
(y=0.0061x  +  0.0114) and correlation coefficient (R2=0.9995) 
revealed good linearity response. From the standard graph, the 
amount of total flavonoid content was found to be 28.86±0.95 mg 
QCE/g. This indicates high content of flavonoids that could be 
the sources of the bioactive compounds in E. stricta bark.

A standard graph of gallic acid revealed good linearity response 
with regression equation (y=0.1711x  −  0.0219) and correlation 
coefficient (R2=0.9905) for the estimation of total phenolic 
content (Figure 2). The total phenolic content was found to be 
9.11±0.15 mg GAE/g.

The total antioxidant content of E. stricta extract was calculated 
at 41.64±1.37 mg AAE/g from the calibration curve of standard 
ascorbic acid (Figure 3). The graph showed regression equation 
(y=0.027x  +  0.0219) and correlation coefficient (R2=0.9776) 
which indicate good linearity response for the estimation of total 
antioxidant capacity.

DPPH scavenging activity of E.  stricta extract and standard 
antioxidant, BHT, are shown in Figure 4. The inhibition 
percentage of both the plant sample and BHT increases with 
increased concentration indicating concentration-dependent free 
radical-scavenging activities. BHT showed slightly higher efficacy 
at all concentrations tested (Figure 4A). IC50 was calculated from 
dose-response curve prepared from log10 (Figure 4B). The plant 
extract showed IC50 of 13.74±3.9 while BHT showed 10.53±2.7. 

The lower the IC50 value, the higher was the antioxidant activity, 
hence, the plant extract had slightly but comparable inhibitory 
action.

The chloroform extract of E.  stricta bark effective against both 
Gram-positive and Gram-negative bacteria, except E.  coli. Six 
concentrations, such as 2.5, 5.0, 7.5, 10.0, 12.5 and 20 mg/mL, of 
the plant extract were tested for the six bacterial strains (Table 2). 
The negative control, 1% DMSO did not affect the proliferation 
of any of the bacteria and they grew uniformly in the culture 
media. The positive control, ciprofloxacin was highly effective 
indicating high values for the zones of inhibitions, but not 
against the two strains of S. aureus. This showed that S. aureus 
were antibiotic-resistant strains. Ciprofloxacin’s efficacy was in 
the order E. coli > S. typhimurium > B. cereus > K. pneumoniae. 
It is remarkable that E. stricta bark was effective against the 
ciprofloxacin-resistant S. aureus.

The minimum inhibitory concentrations of E. stricta bark extract 
against different bacteria indicated MIC of 2.5  mg/mL against 
S. aureus 1, S. aureus 2 and S. typhimurium, while it was 5 mg/mL 
against K. pneumoniae and B. cereus. Both strains of S. aureus are 
antibiotic resistant, and hence, the plant extract was effective at 
the lowest possible concentration tested in the study.

DISCUSSION

The secondary metabolites of plants are the primary sources 
of biochemically active compounds that contribute to different 
pharmacological effects and developed into pharmaceutical drugs 
(Wawrosch and Zotchev, 2021). These phytochemical compounds 
possess a strong novel biological behaviour to treat different 
human-health related diseases also employed in the production 
of nutrition and health supplements (Simsek and Whitney, 2024). 
In this present analysis, chloroform extract of E.  stricta was 
found to contain major classes of phytochemical constituents. 

Figure 1: Standard graph of quercetin used for determining total flavonoid content. Values are in 
means±standard deviations of the means (n=3).
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The result is in accordance with the composition of the previous 
research work by Akter et al., using four different extracts (Akter 
and Barnes, n.d.). However, in similar studies conducted by 
Umamaheswari et al., the phytochemicals present are phenolics, 
alkaloids, flavonoids and saponins where saponins was absent 
in this current phytochemical analysis (Umamaheswari et al., 
2009). These differences in phytochemical composition can be 
attributed to the differences in parts used of the plant, geographic 
region, environmental factor, climatic condition and the types of 
solvent used (Asokkumar et al., 2008; Hayat et al., 2020).

The quantitative estimation of total phenolic and total flavonoid 
content in this study was 9.11±0.15 mg GAE/g and 28.86±0.95 mg 
QCE/g respectively. The results of our studies are comparable to 

those of Asokkumar et al. (2008) who reported the quantification 
of the leaves of E. stricta using ethanol extract. The phenolic and 
flavonoids compounds are well known to have a strong positive 
correlation with multiple biological and pharmacological effects 
including antioxidant and antibacterial properties (Chagas et 
al., 2022; Mehmood et al., 2022). Several flavonoid compounds 
have been investigated for pharmaceutical developments as 
antibiotics (Lin et al., 2022; Zhang et al., 2025), and many have 
been approved through clinical trials for various diseases (Xu 
et al., 2024). In addition, it has also been reported that several 
species of the genus Erythrina contained a wide variety of 
alkaloids and phenol-related compounds which play the critical 
role in traditional usage and pharmaceutical potentiality (Son 
and Elshamy, 2021). Therefore, the current work validates and 

Table 1: Secondary metabolites detected from the chloroform extract of E. stricta bark.

Sl. No. Phytochemicals Name of test Extract indication
1. Alkaloids Dragendorff ’s test +

Hager’s test +
Mayer’s test +
Wagner’s test +

2. Flavonoids Alkaline reagent test −
Lead acetate test +
Ferric chloride test +
Shinoda test −

3. Phenols Lead acetate test +
Potassium dichromate test +
Gelatin test +

4. Carbohydrates Molisch’s test −
Benedict’s test +
Fehling’s test +

5. Glycosides Liebermann’s test −
Salkowski’s test +
Keller-Kiliani test −
Borntrager’s test −

6. Saponins Froth test −
Foam test −

7. Tannins Gelatin test +
Braymer’s test −
Sodium hydroxide test +

8. Amino acids and proteins Biuret test +
Millon’s test +
Ninhydrin test −

9. Phytosterols Salkowski’s test +
Liebermann’s test +

10. Triterpenoids Salkowski’s test +
11. Diterpenes Copper acetate test −

+ Indicated presence, (−) indicates absence.
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Table 2: Bacterial growth (values in zones of inhibition measured in mm) after exposure to dimethyl sulfoxide, standard antibiotic and the chloroform 
extract of E. stricta bark.

Bacteria E. stricta bark extract Ciprofloxacin DMSO

2.5 mg/mL
(25 μg/
disc)

5 mg/mL
(50 μg/
disc)

7.5 mg/mL
(75 μg/disc)

10 mg/
mL
(100 μg/
disc)

12.5 mg/
mL
(125 μg/
disc)

20 mg/mL
(200 μg/
disc)

2 mg/mL 1 mg/mL

Bacillus cereus 0.00±0.00 6.27±0.02 7.03±0.05 7.20±0.01 7.32±0.01 8.44±0.08 13.43±0.28 0.00±0.00
Escherichia coli 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 17.17±0.17 0.00±0.00
Klebsiella 
pneumoniae

0.00±0.00 6.43±0.01 7.13±0.03 7.39±0.03 7.51±0.01 8.06±0.07 12.18±0.10 0.00±0.00

Staphylococcus 
aureus 1

6.35±0.05 7.10±0.12 7.22±0.01 7.53±0.03 8.27±0.02 8.68±0.11 00.00±0.00 0.00±0.00

Staphylococcus 
aureus 2

7.41±0.02 8.04±0.12 8.18±0.01 8.21±0.02 8.38±0.02 8.53±0.03 00.00±0.00 0.00±0.00

Salmonella 
typhimurium

7.68±0.16 8.12±0.13 8.16±0.02 8.21±0.01 8.33±0.02 9.06±0.03 16.00±0.06 0.00±0.00

Data are expressed as means±standard deviations of the means (n=3).Abbreviations: DMSO: Dimethyl sulfoxide.

Figure 2: Standard graph of gallic acid used for determining total flavonoid content. Values 
are in means±standard deviations of the means (n=3).

Figure 3: Standard graph of ascorbic acid used for determining total flavonoid content. 
Values are in means±standard deviations of the means (n=3).
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strongly support the benefits and usage of E. stricta in traditional 
medicine for various treatment.

The polyphenols of plants have many groups of compounds 
containing Hydroxyl group (-OH) as their functional group which 
shows hydrogen-donating antioxidant, reducing agent, metal 
chelators and quenching the singlet and triplet oxygen (Chen et 
al., 2024; Dumanović et al., 2021). Besides, these plantpolyphenols 
play pivotal role in reducing the risk of human-health diseases 
by scavenging the free radicals which contribute to strong 
protection for the immunity. Excessive production of reactive 
oxygen species and reactive nitrogen species during metabolism 

leads to oxidative stress and lipid peroxidation causing injury 
to biologically relevant molecules (Ansari et al., 2025). These 
cytotoxic effects of free radicals at high concentration initiate 
deleterious process changing the structure and function of 
biomolecules which generate multiple chronic diseases such 
as carcinogenesis, inflammatory diseases, aging, cataract 
and cardiovascular diseases (Jomova et al., 2023). However, 
numerous plants provide natural antioxidants which impede the 
oxidative harm of free radicals and retard long-term diseases. In 
contrast to synthetic antioxidant, they have adverse effects both 
in human and animals while naturally occurring antioxidant are 
more harmless and safer used to control the imbalance between 

Figure 4: DPPH-scavenging action of E. stricta chloroform extract and standard Butylated Hydroxytoluene (BHT). (A) Dose-response 
curve comparing the plant extract and standard antioxidant. (B) Log dose curve for determining IC50. Values are in means±standard 

deviations of the means (n=3).
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free radicals and antioxidant for proper physiological function 
(Rahaman et al., 2023). The present findings revealed that the 
chloroform extract of E. stricta possess a significant antioxidant 
activity in comparison with standard butylated hydroxytoluene 
that scavenged free radicals depicted effectively. The susceptibility 
was performed using the widely used quick method DPPH free 
radical scavenging assay. It has also been reported that E. stricta 
was a good source of natural antioxidant and traditionally used 
by many communities for more than a decade (Akter and Barnes, 
n.d.; Asokkumar et al., 2008).

Several plants of the genus Erythrina from different parts of 
the world has been tested for antibacterial activity (Herlina 
et al., 2025). E.  stricta is a lesser known species and has been 
poorly studied although its potential antibacterial property 
had been predicted (Yakin et al., 2025). We found that the 
chloroform extract of E.  stricta was effective against different 
Gram-positive and Gram-negative pathogenic bacteria. Similar 
to our observation, Akter et al. reported that different extracts 
of E.  stricta were not active against E.  coli (Akter and Barnes, 
n.d.). However, Hussain et al. reported the use of n-hexane and 
ethyl acetate extracts could inhibit E. coli (Hussain et al., 1970). 
This could be expected since different solvents extract different 
bioactive compounds from the same plant and plant part (Félix 
et al., 2015). A notable finding in our study was the effectiveness 
the chloroform extract of against antibiotic-resistant S.  aureus. 
The bacterial strains used were specifically methicillin-sensitive 
S. aureus 1 and methicillin-resistant S. aureus 2. Our experiment 
showed that both strains were resistant to ciprofloxacin and that 
E. stricta extract was effective against even the multidrug-resistant 
bacteria. Our data indicate the importance of E.  stricta as a 
potential and promising lead for phytocompounds that could 
be developed into health supplements and antibacterial agents. 
Thus, further exploration would be necessary to understand the 
complete pharmacological property of the plant.

CONCLUSION

Erythrina stricta is a well-known medicinal plant among the Mizo 
people of northeast India, who use the bark for the treatment 
stomach problems, skin diseases, parasitic and microbial 
infections. The bark extract was found to contain alkaloids, 
amino acids and proteins, flavonoids, phenols, phytosterols, 
tannins, and triterpenoids which are likely accountable for its 
therapeutic properties. It indicated a high antioxidant property 
as shown by estimations of total antioxidant, total phenolics, and 
flavonoid content. It showed antioxidation activity by effectively 
scavenging DPPH free radicals. It also exhibited significant 
antibacterial activity against Gram-positive and Gram-negative 
bacteria. Moreover, it showed effectiveness against multidrug 
resistant S.  aureus strains. The findings not only validate the 
traditional usage of this medicinal plant but also suggest the 

significant potential of the plant as an important precursor for 
the development of novel or improved drug.
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SUMMARY

Erythrina stricta is a medicinal plant in the Mizo culture for 
the treatments of different diseases including infections and 
gastrointestinal disorders. The bark extract, as used in the Mizo 
traditional medicine, was found to have high contents of total 
antioxidants, flavonoids and phenols. The antioxidant property 
was further supported by DPPH scavenging assay that indicated 
activity equivalent to that of the standard antioxidant, butylated 
hydroxytoluene. It showed effective antibacterial activity against 
Gram-negative bacteria and Gram-positive species. It was 
remarkably effective against two strains of antibiotic-resistance 
bacterium. Thus we found for the first time the plant as a potential 
source of broad-spectrum antibiotic that is effective against 
multidrug-resistant bacteria.

REFERENCES
Akter, K., & Barnes, E. C., Loa-Kum-Cheung WL, Yin P, Kichu M, Brophy JJ, Barrow RA, Imchen 

I, Vemulpad SR, Jamie JF. (2016). Antimicrobial and antioxidant activity and chemical 
characterisation of Erythrina stricta Roxb.(Fabaceae). J Ethnopharmacol. 185:171-81. 
https://doi.org/10.1016/j.jep.2016.03.011

Ansari, W. A., Srivastava, K., Nasibullah, M., & Khan, M. F. (2025). Reactive oxygen species 
(ROS): Sources, generation, disease pathophysiology, and antioxidants. Discover 
Chemistry, 2(1), 191. doi: 10.1007/s44371-025-00275-z

Asokkumar, K., Umamaheswari, M., Sivashanmugam, A. T., Subhadradevi, V., Subhashini, 
N., & Ravi, T. K. (2008). Antioxidant activities of Erythrina stricta Roxb. using various in 
vitro and ex vivo models. Oriental Pharmacy and Experimental Medicine, 8(3), 266-278. 
doi: 10.3742/OPEM.2008.8.3.266

Balasubramanian, R., Van Boeckel, T. P., Carmeli, Y., Cosgrove, S., & Laxminarayan, R. (2023). 
Global incidence in hospital-associated infections resistant to antibiotics: An analysis 
of point prevalence surveys from 99 countries. PLOS Medicine, 20(6), e1004178. doi: 
10.1371/journal.pmed.1004178, PubMed: 37310933

Bauer, A. W. (1996). Antibiotic susceptibility testing by a standardized single disc method. 
American Journal of Clinical Pathology, 45, 149-158. Retrieved from https://c 
ir.nii.ac.jp/crid/1571980075385493376



Asian Journal of Biological and Life Sciences, Vol 15, Issue 1, Jan-Apr, 2026 89

Lalawmpuii, et al.: Chemical and Antibacterial Properties of Erythrina stricta in Mizo Medicine

Blois, M. S. (1958). Antioxidant determinations by the use of a stable free radical. Nature, 
181(4617), 1199-1200. doi: 10.1038/1811199a0

Chagas, M. D., Behrens, M. D., Moragas-Tellis, C. J., Penedo, G. X., Silva, A. R., & Gonçalves-de-
Albuquerque, C. F. (2022). Flavonols and flavones as potential anti‐inflammatory, 
antioxidant, and antibacterial compounds. Oxidative Medicine and Cellular Longevity, 
2022(1), 9966750. doi: 10.1155/2022/9966750, PubMed: 36111166

Chen, Z., Świsłocka, R., Choińska, R., Marszałek, K., Dąbrowska, A., Lewandowski, W., & 
Lewandowska, H. (2024). Exploring the correlation between the molecular structure 
and biological activities of metal-phenolic compound complexes: Research and 
description of the role of metal ions in improving the antioxidant activities of 
phenolic compounds. International Journal of Molecular Sciences, 25(21), 11775. doi:  
10.3390/ijms252111775, PubMed: 39519325

Dumanović, J., Nepovimova, E., Natić, M., Kuča, K., & Jaćević, V. (2021). The significance 
of reactive oxygen species and antioxidant defense system in plants: A concise 
overview. Frontiers in Plant Science, 11, 552969. doi: 10.3389/fpls.2020.5529 
69, PubMed: 33488637

Fahmy, N. M., Al-Sayed, E., El-Shazly, M., & Nasser Singab, A. (2020). Alkaloids of genus 
Erythrina: An updated review. Natural Product Research, 34(13), 1891-1912. doi: 10.10 
80/14786419.2018.1564300, PubMed: 31226894

Félix, G., Soto-Robles, C. A., Nava, E., & Lugo-Medina, E. (2021). Principal metabolites in 
extracts of different plants responsible for antibacterial effects. Chemical Research 
in Toxicology, 34(9), 1970-1983. doi: 10.1021/acs.chemrestox.1c00161, PubMed: 
34464103

Hayat, J., Akodad, M., Moumen, A., Baghour, M., Skalli, A., Ezrari, S., & Belmalha, S. 
(2020). Phytochemical screening, polyphenols, flavonoids and tannin content, 
antioxidant activities and FTIR characterization of Marrubium vulgare L. from 2 
different localities of Northeast of Morocco. Heliyon, 6(11), e05609. doi: 10.1016/j.h 
eliyon.2020.e05609, PubMed: 33305038

Herlina, T., Rizaldi Akili, A. W., Nishinarizki, V., Hardianto, A., & Latip, J. B. (2025). Review 
on antibacterial flavonoids from genus Erythrina: Structure-activity relationship and 
mode of action. Heliyon, 11(1), e41395. doi: 10.1016/j.heliyon.2024.e41395, PubMed: 
39811340

Hussain, M. M., Mughal, M. M., Alam, M. M., Dastagir, M. G., Billah, A. M., & Ismail, M. 
(1970). Antimicrobial activity of n-hexane and ethyl acetate extracts of Erythrina 
stricta Roxb. Bangladesh Journal of Microbiology, 27(2), 65-66. doi: 10.3329/bjm.v27i 
2.9176

Jomova, K., Raptova, R., Alomar, S. Y., Alwasel, S. H., Nepovimova, E., Kuca, K., & Valko, 
M. (2023). Reactive oxygen species, toxicity, oxidative stress, and antioxidants: 
Chronic diseases and aging. Archives of Toxicology, 97(10), 2499-2574. doi: 10.1007 
/s00204-023-03562-9, PubMed: 37597078

Jorgensen, J. H., & Ferraro, M. J. (2009). Antimicrobial susceptibility testing: A review of 
general principles and contemporary practices. Clinical Infectious Diseases, 49(11), 
1749-1755. doi: 10.1086/647952, PubMed: 19857164

Lalawmpuii, L., Tlau, L., Lalthanpuii, P. B., & Lalchhandama, K. (2023). Exploration of the 
Mizo traditional medicine: Pharmacognostic studies of the indigenous medicinal 
plant, Erythrina stricta. Indian Journal of Science and Technology, 16(sp1), 1-9. doi: 10. 
17485/IJST/v16sp1.msc1

Latif, R., & Nawaz, T. (2025). Medicinal plants and human health: A comprehensive review 
of bioactive compounds, therapeutic effects, and applications. Phytochemistry 
Reviews, 5, 1-44. doi: 10.1007/s11101-025-10194-7

Lin, H., Hu, J., Mei, F., Zhang, Y., Ma, Y., Chen, Q. (2022). Anti‐microbial efficacy, mechanisms 
and druggability evaluation of the natural flavonoids. Journal of Applied Microbiology, 
133(3), 1975-1988. doi: 10.1111/jam.15705, PubMed: 35801665

Meena, D. K., & Mathaiyan, J. (2021). Essential medicines research in India: Situation 
analysis. Journal of Young Pharmacists, 13(2), 82-86. doi: 10.5530/jyp.2021.13.19

Mehmood, A., Javid, S., Khan, M. F., Ahmad, K. S., & Mustafa, A. (2022). In vitro total 
phenolics, total flavonoids, antioxidant and antibacterial activities of selected 
medicinal plants using different solvent systems. BMC Chemistry, 16(1), 64. doi: 10.11 
86/s13065-022-00858-2, PubMed: 36030245

Murray, C. J., Ikuta, K. S., Sharara, F., Swetschinski, L., Aguilar, G. R., Gray, A., Han, C., 
Bisignano, C., Rao, P., Wool, E., & Johnson, S. C. (2022). Global burden of bacterial 
antimicrobial resistance in 2019: A systematic analysis. Lancet, 399(10325), 629-655. 
doi: 10.1016/S0140-6736(21)02724-0, PubMed: 35065702

Murthy, H. N., Yadav, G. G., Kadapatti, S. S., Lamani, S., Desai, A. S., Sumbad, M. M., 
Magyar-Tábori, K. (2024). Nutritional and oil characterization of Erythrina stricta Roxb. 
seeds: A potential resource for functional foods. Cogent Food and Agriculture, 10(1), 
2337770. doi: 10.1080/23311932.2024.2337770

Pandey, A. K., Cohn, J., Nampoothiri, V., Gadde, U., Ghataure, A., Kakkar, A. K., Charani, E. 
(2025). A systematic review of antibiotic drug shortages and the strategies employed 
for managing these shortages. Clinical Microbiology and Infection, 31(3), 345-353. doi: 
10.1016/j.cmi.2024.09.023, PubMed: 39341418

Prieto, P., Pineda, M., & Aguilar, M. (1999). Spectrophotometric quantitation of antioxidant 
capacity through the formation of a phosphomolybdenum complex: Specific 

application to the determination of vitamin E. Analytical Biochemistry, 269(2), 
337-341. doi: 10.1006/abio.1999.4019, PubMed: 10222007

Rahaman, M. M., Hossain, R., Herrera‐Bravo, J., Islam, M. T., Atolani, O., Adeyemi, O. S., .   
(2023). Natural antioxidants from some fruits, seeds, foods, natural products, and 
associated health benefits: An update. Food Science and Nutrition, 11(4), 1657-1670. 
doi: 10.1002/fsn3.3217, PubMed: 37051367

Rambo, D. F., Biegelmeyer, R., Toson, N. S., Dresch, R. R., Moreno, P. R., & Henriques, A. 
T. (2019). The genus Erythrina L.: A review on its alkaloids, preclinical, and clinical 
studies. Phytotherapy Research, 33(5), 1258-1276. doi: 10.1002/ptr.6321, PubMed: 
30767297

Ranasinghe, S., Armson, A., Lymbery, A. J., Zahedi, A., & Ash, A. (2023). Medicinal plants as 
a source of antiparasitics: An overview of experimental studies. Pathogens and Global 
Health, 117(6), 535-553. doi: 10.1080/20477724.2023.2179454, PubMed: 36805662

Santiago-Figueroa, I., Lara-Bueno, A., González-Garduño, R., Mendoza-de Gives, P., 
Delgado-Núñez, E. J., Maldonado-Simán, E. D., .   (2023). Anthelmintic evaluation of 
four fodder tree extracts against the nematode Haemonchus contortus under in vitro 
conditions. Revista Mexicana de Ciencias Pecuarias, 14(4), 855-873. doi: 10.22319/rm 
cp.v14i4.6339

Shaikh, J. R., & Patil, M. (2020). Qualitative tests for preliminary phytochemical screening: 
An overview. International Journal of Chemical Studies, 8(2), 603-608. doi: 1 
0.22271/chemi.2020.v8.i2i.8834

Shukar, S., Zahoor, F., Hayat, K., Saeed, A., Gillani, A. H., Omer, S., Yang, C. (2021). Drug 
shortage: Causes, impact, and mitigation strategies. Frontiers in Pharmacology, 12, 
693426. doi: 10.3389/fphar.2021.693426, PubMed: 34305603

Simsek, M., & Whitney, K. (2024). Examination of primary and secondary metabolites 
associated with a plant-based diet and their impact on human health. Foods, 13(7), 
1020. doi: 10.3390/foods13071020, PubMed: 38611326

Singleton, V. L., & Rossi, J. A. (1965). Colorimetry of total phenolics with 
phosphomolybdic-phosphotungstic acid reagents. American Journal of Enology and 
Viticulture, 16(3), 144-158. doi: 10.5344/ajev.1965.16.3.144

Son, N. T., & Elshamy, A. I. (2021). Flavonoids and other non-alkaloidal constituents 
of genus Erythrina: Phytochemical review. Combinatorial Chemistry and High 
Throughput Screening, 24(1), 20-58. doi: 10.2174/1386207323666200609141517, 
PubMed: 32516097

Susilawati, E., Levita, J., Susilawati, Y., & Sumiwi, S. A. (2023). Pharmacology activity, toxicity, 
and clinical trials of Erythrina genus plants (Fabaceae): An evidence-based review. 
Frontiers in Pharmacology, 14, 1281150. doi: 10.3389/fphar.2023.1281150, PubMed: 
38044940

Tan, J. B., & Lim, Y. Y. (2015). Critical analysis of current methods for assessing the in vitro 
antioxidant and antibacterial activity of plant extracts. Food Chemistry, 172, 814-822. 
doi: 10.1016/j.foodchem.2014.09.141, PubMed: 25442625

Theodoridis, S., Drakou, E. G., Hickler, T., Thines, M., & Nogues-Bravo, D. (2023). Evaluating 
natural medicinal resources and their exposure to global change. Lancet. Planetary 
Health, 7(2), e155-e163. doi: 10.1016/S2542-5196(22)00317-5, PubMed: 36754471

Umamaheswari, M., Asokkumar, K., Sivashanmugam, A. T., Remyaraju, A., Subhadradevi, 
V., & Ravi, T. K. (2009). In vitro xanthine oxidase inhibitory activity of the fractions of 
Erythrina stricta Roxb. Journal of Ethnopharmacology, 124(3), 646-648. doi: 10.1016/j.
jep.2009.05.018, PubMed: 19467311

Wadhwa, M., Trivedi, P., Raval, D., Saha, S., Prajapati, H., Gautam, R., Rajshekhar, K. (2024). 
Factors affecting the availability and utilization of essential medicines in India: 
A systematic review. Journal of Pharmacy and Bioallied Sciences, 16(Suppl. 2), 
S1064-S1071. doi: 10.4103/jpbs.jpbs_1198_23, PubMed: 38882835

Wawrosch, C., & Zotchev, S. B. (2021). Production of bioactive plant secondary metabolites 
through in vitro technologies-Status and outlook. Applied Microbiology and 
Biotechnology, 105(18), 6649-6668. doi: 10.1007/s00253-021-11539-w, PubMed: 
34468803

World Health Organization (2004). WHO Medicines Strategy 2004-2007: Countries at the 
core. World Health Organization. Retrieved from https://iris.who.int/bitstream/h 
andle/10665/68514/WHO_EDM_2004.2.pdf

Xu, K., Ren, X., Wang, J., Zhang, Q., Fu, X., & Zhang, P. C. (2024). Clinical development and 
informatics analysis of natural and semi-synthetic flavonoid drugs: A critical review. 
Journal of Advanced Research, 63, 269-284. doi: 10.1016/j.jare.2023.11.007, PubMed: 
37949300

Yakin, J., Alam, F., & Umam, A. H. (2025). Phytochemistry, pharmacological activities, 
and ethnobotanical significance of Erythrina stricta: A comprehensive review. 
International Journal of Health and Allied Sciences, 14(1), 43-54. doi: 10.4103/ijhas.ij 
has_93_25

Zhang, Z., Cao, M., Shang, Z., Xu, J., Chen, X., Zhu, Z.,   Zhang, J. (2025). Research progress 
on the antibacterial activity of natural flavonoids. Antibiotics, 14(4), 334. doi:  
10.3390/antibiotics14040334, PubMed: 40298463

Zhishen, J., Mengcheng, T., & Jianming, W. (1999). The determination of flavonoid contents 
in mulberry and their scavenging effects on superoxide radicals. Food Chemistry, 
64(4), 555-559. doi: 10.1016/S0308-8146(98)00102-2

Cite this article: Lalawmpuii L, Tlau L, Lalthanpuii PB, Lalchhandama K. An Evaluation of the Chemical and Antibacterial Properties of the Mizo Traditional 
Medicine, Erythrina stricta. Asian J Biol Life Sci. 2026;15(1):81-9.


