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Abstract 
Present research was undertaken to investigate the chemical composition, total phenolics assay, in vitro 

antioxidant, anti-inflammatory and insect antifeeding activity in chloroform extract of Limnophila indica 

(L.) Druce. GC-MS analysis revealed the occurrence of 4,5-Dimethyl-1,2,3,6,7,8,8a,8b-

octahydrobiphenylene (18.3%) as a major compound. Total phenolic content, flavanoid content and 

orthodihydric phenol in the extract were 150.55±0.33 mg/g GAE, 40.72±0.69 mg/g CNE and 56.66±0.93 

mg/g CLE, respectively. In-vitro antioxidant activity estimation through NO radical scavenging activity, 

DPPH radical scavenging activity, metal chelating activity of Fe+3 and reducing power activity of Fe+3 to 

Fe+2 resulted its potential result with IC50 values of 35.85±3.12, 28.52±1.32, 49.29±0.15 and 39.17±0.65 

respectively. Anti-inflammatory activity determined using inhibition of protein denaturation method and 

extract showed significant activity (IB50=27.96±1.14). Chloroform extract of L. indica at the dose levels 

of 20% and 25% also exhibited significant antifeeding activity against Spilosoma oblique.   

 

Keywords: Limnophila indica, antioxidant, anti-inflammatory, antifeeding, Spilosoma obliqua 

 

1. Introduction 

The plant Limnophila indica (L.) Druce, belongs to the angiosperm family Plantaginaceae, 

earlier it was included in the angiosperm family Scrophulariaceae which proved as erroneous 

on account of the recent splitting of this polyphyletic family and reorganization of the taxa in 

the order Lamiales. The family Plantaginaceae consists of about 87-120 genera and 1614- 

2106 species [1-4]. Limnophila indica is one of the common aquatic or marshy perennial herbs 

in India. Outside India, it is known in Indomalaysia, China, Taiwan, South Korea, Japan, 

Nepal, Pakistan, Sri Lanka, Iraq, Africa, Madagascar, Australia and USA. This species is 

known by various local names like ‘Ambulia’, ‘Ambuli’, ‘Amagandhi Bon’, ‘Amargandhi’, 

‘Amragandhah’, ‘Bagga Patti’, ‘Gulabi’, ‘Kerlata’, ‘Karpur’, ‘Kutra’, ‘Mangannari’, ‘Nitti 

Ganeru’, ‘Papri’, ‘Purti’, ‘Turati’, ‘Thario’, Tareti, etc, and by English name ‘Indian Marsh 

weed’ in different parts of India [5,6,7]. It is reported as antiseptic and febrifuge. An infusion of 

the leaves is used in the treatment of dysentery, diarrhoea and dyspepsia. The juice of the 

plant, combined with cumin (Cuminum cyminum L.) and other aromatic plants is used in the 

treatment of dysentery. The juice of the plant is rubbed on the body as a remedy for strong 

fevers. A liniment is made from the plant, combined with coconut oil, and is used in 

elephantiasis. In addition to these, plant is also reported as anthelminitic, appetized, brain tonic 

and edible [5, 6, 8]. 

Phytochemicals components phenolics, flavonoids, alkaloids, terpenoids and fatty acid esters 

were present in the various extracts of the L. indica [9, 10] and which were reported as an 

antibacterial, antifungal, antidiarrheal, antidysentery, antacid and hepatoprotective agent. 

Flavonoids, terpenoids, alcohols, aldehydes, acids and fatty acid derivatives also identified in 

the other species of Limnophila and found to possessed medicinal values such as antibacterial, 

antifungal, diuretic, antioxidant, anti-inflammatory, wound healing activity, cytotoxic and 

antitubercular [10]. Shubhadra et al., (2011) [9] reported limonene as a major component in the 

essential oil of the L. indica, whereas Kumar et al., (2019) [11] reported epi-cyclocolorenone 

rich essential oil of L. indica with antioxidant, anti-inflammatory and antifeeding activity. We 

also have been reported chemical analysis, antioxidant, anti-inflammatory and antifeeding 

activities in methanolic and hexane extracts of Limnophila indica [12, 13]. In continuation to  
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research programme on L. indica, in present investigation the 

chemical analysis, antioxidant, anti-inflammatory and 

antifeeding activity of chloroform extracts from aerial parts of 

this aquatic medicinal herb is being presented.  

 

2. Material and Methods 

2.1 Collection of Plant material 

The plant material was collected from the Tarai region of 

Uttarakhand, India in the month of December 2017. The 

identification and authentication of the plant was made by Dr. 

D.S. Rawat, Assistant Professor and plant taxonomist, 

Department of Biological Sciences, G.B. Pant University of 

Agriculture and Technology, Pantnagar. The voucher 

specimen has been deposited in the Department of Biological 

Sciences, GBPUAT, Pantnagar for future reference. 

 

2.2 Preparation of extract 

The aerial plant part of L. indica was chopped, shade dried, 

powdered and extracted in chloroform solvent using Soxhlet 

apparatus. The extract obtained was filtered and concentrated 

using a rotary evaporator. After drying the yield of the extract 

was recorded to be 1.1% and stored at 40C for further 

analysis. 

 

2.3 GC-MS Analysis 
The plant extract was analyzed on GCMS-QP2010 Ultra Rtx-

5MS column (30m×0.25mm and film thickness 0.25µm). The 

column temperature was programmed for 50-210 oC at the 

rate of 3oC/min and then again upto 2800C at the rate of 

8oC/min. Helium gas at the rate of 1.21 ml/min column flow 

and 69.0 kPa pressure was used as the carrier gas at the 

injector temperature at 260 oC. MS were recorded under EI 

condition (70 ev) with an injection volume of 0.1 μL with 

split mode of 1:120. Identification of the constituents of the 

essential oil done by comparing their mass spectra 

fragmentation pattern and their retention indices with that of 

MS library (NIST14.lib, FFNSC2.lib, WILEY8.LIB) and 

comparing the spectra with literature data [14]. 

 

2.4 Phytochemical assay 

2.4.1 Total phenolic assay 

The total phenol content estimation of the extract was done 

using Folin-Ciocalteu reagent (FCR) [15] with minor 

adjustments. Reaction mixture prepared by mixing 0.5 ml of 

the extract, 1ml Folin -Ciocalteu reagent, 1 ml (7%) Na2CO3, 

5 ml distilled water and allowed to stand for 30 min. 

Absorbance was recorded at 765 nm. Total phenol content 

expressed as gallic acid equivalent (GAE) in mg/g. 

 

2.4.2 Total flavonoids assay 

Method developed by Choi et al., (2006) [16] was adopted for 

total flavonoids assay. In this method 1ml of plant extract was 

mixed with 1.25 ml of distilled water and 75µl (5%) NaNO3 

and incubated for 5 min. 150µl (10%) AlCl3, 500 µl of 1M 

NaOH and 275 µl were added and mixed after incubation. 

Absorbance was then measured at 510 nm. Total flavonoid 

content was expressed as catechin equivalent (CNE) in mg/g. 

 

2.4.3 Ortho-dihydric phenol content estimation 

1 ml of extract mixed with 1ml (0.5N) HCl, 1ml Arnow’s 

reagent, 2ml (1N) NaOH and 4.5 ml of distilled water. 

Absorbance measured at 515 nm. Total ortho-dihydric phenol 

content was expressed with catechol equivalent (CLE) in 

mg/g [17]. 

2.5 Evaluation of antioxidant activity 

2.5.1 NO radical scavenging activity 
The NO radical scavenging activity was screened following 

the developed protocol generally being practiced with slight 

modifications [18]. Briefly the reaction mixture consisting of 

plant extracts (50-250 µg/ml) mixed with 0.5mL of 10mM 

sodium Nitroprusside in phosphate buffered saline and 

incubated at 250C for 180 min. Griess reagent was added in 

the reaction mixture and absorbance was taken at 546 nm. 

Ascorbic acid was used as the standard antioxidant. The% NO 

radical scavenging activity was calculated as per the formula: 
 

% Inhibition =100 × (Vt / Vc- 1)  
 

Where, Vt = absorbance of sample, Vc = absorbance of 

control 

 

2.5.2 DPPH (2, 2-diphenyl-2-picrylhydrazyl) free radical 

scavenging activity 

Standard protocol for the free radical scavenging activity of 

the plant extracts was followed [19]. Various concentrations 

plant extracts (50-250 µg/ml) were mixed with 5mL of 

0.004% methanol solution of DPPH. The reaction mixture 

was kept in dark for half an hour for incubation and 

absorbance was taken at 517nm. BHT was used as standard 

antioxidant. The% inhibition of DPPH free radical was 

calculated by using the formula: 
 

% Inhibition =100 × (Vt / Vc- 1)  
 

Where, Vt = absorbance of sample, Vc = absorbance of 

control 

 

2.5.3 Metal chelating activity 

The metal chelating activity of Fe2+ of plant extracts was 

screened by the method adopted by Kumar et al., (2012) [19]. 

Reaction mixture consisting of 0.1 ml (2mM) FeCl2.4H2O, 0.2 

ml (5mM) ferrozine and methanol was added and made up the 

final volume upto 5 ml with various concentrations of plant 

extracts (50-250 µg/ml) and was incubated for half an hour. 

The absorbance was taken at 562nm. Citric acid was used as 

the standard antioxidant. Percent metal chelating activity was 

evaluated using the formula: 
 

% Inhibition =100 × (Vt / Vc- 1)  
 

Where, Vt = absorbance of sample, Vc = absorbance of 

control 

 

2.5.4 Reducing power activity 

The reducing power activity of plant extracts was done as per 

the developed protocol by Parki et al., (2017) [20]. Various 

concentrations of plant extracts (50-250 µg/ml) added to 2.5 

ml of phosphate buffer (200 mM, pH= 6.6), 2.5 ml of 1% 

K3Fe(CN)6 and kept for 20 min incubation at 50±10C and the 

added 2.5ml of trichloroacetic acid, and centrifuged at 650 

RPM for 10 min. 1 ml of supernatant, mixed with 5 ml 

distilled water and 1 ml of ferric chloride (0.1%). Absorbance 

was recorded at 700nm. Catechin was used as the standard 

antioxidant. The% reducing power of the essential oil was 

calculated using the formula: 
 

% Inhibition =100 × (Vt / Vc- 1)  
 

Where, Vt = absorbance of sample, Vc = absorbance of 

control  
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2.6 Evaluation of In-vitro anti-inflammatory activity  

In-vitro anti-inflammatory activity was screened as per the 

developed protocol by Kar et al., (2012) [21]. The reaction 

mixture consisting of plant extracts (50-250 µg/ml), 100 ppm 

(200µL) fresh albumin protein, 2.8 ml of freshly prepared 

phosphate buffered saline (PBS) of pH 6.4 and made up the 

final volume to 5ml and then incubated at 370C for 15min and 

then at 700C for 5min. After cooling the absorbance was 

measured at 660nm. Diclofenac sodium was used as standard. 

The percent inhibition was calculated by the formula: 

 

% Inhibition =100 × (Vt / Vc- 1)  

 

Where, Vt = absorbance of sample, Vc = absorbance of 

control 

 

2.7 Evaluation of antifeeding activity 

2.7.1 Test insect 

The Bihar hairy caterpillar, Spilosoma obliqua is a key pest of 

pulse crop in India. The damage is mostly due to the third and 

its onward instars. The pest is a polyphagous, infests by 

defoliation causing serious damage to several pulse crops [22]. 

2.7.2 Collection of larvae and maintenance 

Larvae of the insect were collected from the Soyabean 

(Glycine max) field at Crop Research Center, G.B. Pant 

University of Agriculture and Technology, Pantnagar, 

Uttarakhand, India during the month of July. The insects were 

reared in the laboratory at 270C temperature and 75-80% 

relative humidity in a jar covered with muslin cloth. The 

larvae were specially fed on fresh leaves of Soyabean on daily 

basis. The full grown fourth instar larvae previously kept for 

24 hours of starvation were used to investigate the antifeeding 

activity. 

 

2.7.3 Experimental procedure 

The experiment was carried out as per the developed protocol 
[23]. Leaves of known area of 25 cm2 were taken and dipped in 

various concentrations of plant extracts (5-25%) for 1 min. 

These were then air dried and transferred to the petri plates 

for feeding the insects. The 24 hours starved fourth instar test 

insect larvae were released as one insect per petri plate. 

Readings were taken after 12 hours inteval at 12, 24, 36, 48 

hours. Graph paper method was used to measure the leaf area 

consumed by the insects. And then calculating percent 

antifeeding activity of the plant extract as per the formula: 

 

 
 

2.8 Statistical analysis 

All the experiments were conducted in triplicates and the data 

expressed as mean ± standard deviation. Data illustrated in the 

graph were subjected to ANOVA (p<0.01) for in-vitro 

antioxidant and anti-inflammatory activity while ANOVA 

(p<0.05) for insect antifeeding activity with two factor 

analysis with replication via. SPSS software. Data analyzed 

were found to be significantly different at the respective level 

of significance. Regression line method was used to calculate 

IC50, RP50 and IB50. 

 

3. Results and Discussion 

3.1 Chemical composition 

The combination of GC-MS analysis of chloroform extract of 

L. indica reveals the presence of thirty-five compounds 

together accounts for 72.9% of the total extract composition. 

The results revealed the chloroform extract to be mainly 

dominated by 4,5-Dimethyl-1,2,3,6,7,8,8a,8b-

octahydrobiphenylene (18.3%), 4-(3,3-dimethyl-1-butynyl)-4-

hydroxy-2,6,6-trimethyl-2-cyclohexen-1-one (6.7%), 

nootkaton-11,12-epoxide (5.9%), valerenal (5.0%), 5,7-

dihydroxy-3,6,8-trimethoxyflavone (3.7%), β-eudesmol 

(3.6%), 3-oxo-α-ionol (3.1%), ethylene glycol monosalicylate 

(2.7%), 5-hydroxycalamenene (2.6%), hexadecanoic acid 

(2.6%), retusine (2.3%), 5-o-desmethylnobiletin (2.3%), 

5,5,8a-trimethyl-3,5,6,7,8,8a-hexahydro-2h-chromene (1.8%), 

isovelleral (1.7%), khusimyl methyl ether (1.3%), 5,6-

dihydroxy-3',4',7,8-tetramethoxyflavone (1.0%), besides other 

components having individual concentration less than 1.0%. 

Complete identification of the extract composition is 

tabulated in Table 1. 

 

Table 1: Chemical composition of chloroform extract of L. indica 
 

S. N. Retention Indices Compounds % Peak Area 

1 1097 dimethyl(3-methylbut-2-enyloxy)isobutoxy- silane 0.5 

2 - ginkgol 0.3 

3 1153 1,4-cyclohexanediol 0.9 

4 1309 5,5,8a-trimethyl-3,5,6,7,8,8a-hexahydro-2h-chromene 1.8 

5 1443 4,5-dimethyl-1,2,3,6,7,8,8a,8b-octahydrobiphenylene 18.3 

6 1550 elemicin 0.5 

7 1555 6-epi-shyobunol 0.5 

8 - incensol oxide 0.2 

9 - valerenal 5.0 

10 - dihydroactinolide 0.8 

11 - (-)-loliolide 0.2 

12 1609 Z-7-tetradecenal 0.4 

13 1623 ethylene glycolmonosalicylate 2.7 

14 1627 3-oxo-α-ionol 3.1 

15 1734 isovelleral 1.7 

16 - 10,10-dimethyl-tricyclo[7.1.1.0]undec-2-en-4-one 0.3 

17 - 4-(3,3-dimethyl-1-butynyl)-4-hydroxy-2,6,6-trimethyl-2-cyclohexen-1-one 6.7 

18 1742 nootkaton-11,12-epoxide 5.9 

19 1757 5-hydroxycalamenene 2.6 
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20 - neophytadiene 0.6 

21 1968 hexadecanoic acid 2.6 

22 2045 phytol 0.2 

23 2077 octadecanoic acid methyl ester 0.3 

24 - widdrol 0.7 

25 2167 octadecanoic acid 0.1 

26 2183 linoleic 0.3 

27 - stigmasta-5,22-dien-3-ol 0.6 

28 2885 
1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl 

-6-ethenye-10,14-dimethylene-pentadec-4-enyl)cyclohexane 
0.4 

29 2925 retusine 2.3 

30 2957 5,7-dihydroxy-3,6,8-trimethoxyflavone 3.7 

31 2981 cirsilineol 0.5 

32 - 5-o-desmethylnobiletin 2.3 

33 - β-eudesmol 3.6 

34 - khusimyl methyl ether 1.3 

35 3170 5,6-dihydroxy-3',4',7,8-tetramethoxyflavone 1.0 

Total 72.9 

 

3.2 Quantitative phytochemical analysis 

3.2.1 Total phenol content (TPC) 

TPC estimation using FCR resulted in a significant amount of 

total phenols in the extract as expressed in terms of mg/gm of 

Gallic Acid Equivalent (mg GAE/gm)) and the results are 

displayed in Table 2. Chloroform extract comprises of 

significantly higher phenol content that is 150.55±0.33 mg/g 

GAE. 

 

3.2.2 Total flavonoid content (TFC) 

Total flavonoid content of the extract were determined by 

Catechin calibration curve and expressed in terms of mg of 

Catechin Equivalent per gm (mg CNE/gm) (Table 2). 

Significantly higher flavonoid content reported in 

choloroform extract that is 40.72±0.69 mg/g CNE. 

 

3.2.3 Total ortho-dihydric phenol (ODP) content 

Catechol calibration curve drawn to estimate total ortho-

dihydric phenol content in both the extract and expressed in 

terms of mg of Catechol Equivalent per gm (mg CLE/gm) 

(Table 2). The result reports the chloroform extract to possess 

significantly higher ortho-dihydric phenol content that is 

56.66±0.93 mg/g CLE. 

 
Table 2: Phytochemical assay of the chloroform extract of L. indica 

 

Phytochemical assay LICE 

TPC (mg/g GAE) 150.55±0.33 

TFC (mg/g CNE) 40.72±0.69 

ODP (mg/g CLE) 56.66±0.93 

Notes: LICE-Chloroform extract of L. indica, TPC-Total phenolic 

assay, TFC-Total flavonoids assay, ODP-Ortho-dihydric phenol 

GAE- gallic acid equivalent, CNE- Catechin equivalent, CLE- 

Catechol equivalent. 

3.3 Antioxidant activity 

3.3.1 NO radical scavenging activity 

NO radical scavenging effect of both the fractions at various 

dose levels of 50-250 µg/ml was found to be significant and 

substantial when compared to standard antioxidant ascorbic 

acid (Table 3). Chloroform extract possesses significantly 

higher antioxidant property having lower IC50 of the dose 

level of 35.85±3.12µg/ml. 

 

3.3.2 DPPH radical scavenging activity 

The radical scavenging activity of the extract of L. indica was 

assessed resulting its antioxidant activity in a sequential dose 

dependent manner. At all concentrations (50-250 µg/ml) the 

extract exhibited profound inhibition effect on DPPH radical 

formed which was analyzed to be significantly different 

(p<0.01) with the varied range of inhibition signifying its 

potent antioxidant activity validated with its IC50 value 

compared to that of the standard antioxidant BHT (Table 3). 

Chloroform extract possesses considerably higher antioxidant 

activity with a significantly lower IC50 value of 28.52±1.32 

µg/ml. 

 

3.3.3 Metal chelating activity of Fe+3 

Increased disruption of complex formation of Fe+2 by 

ferrozine with increasing concentration reports the metal 

chelating activity at all concentrations (50-250 µg/ml) of 

chloroform extract of L. indica in a concentration dependent 

manner. Percent metal chelation at various concentrations 

resulted a broad range of inhibition of ferric ion chelation 

indicating its potent antioxidant activity. IC50 value of 

standard antioxidant citric acid 22.77±0.11 µg/ml and that of 

extract 49.29±0.15 µg/ml signifies the metal chelation 

property (Table 3). 
 

Table 3: Antioxidant activity of chloroform extract of L. indica represented in terms of IC50 values 
 

Sample 

and standards 

NO radical scavenging 

activity 

DPPH radical scavenging 

activity 

Metal chelating activity of 

Fe+2 

Reducing power 

activity 

**LICE 35.85±3.12 28.52±1.32 49.29±0.15 39.17±0.65 

*Ascorbic acid 7.82±0.15 - - - 

*BHT - 9.28±0.09 - - 

*Citric acid - - 11.13±0.17 - 

*Catechin - - - 18.12±0.01 

Notes: **samples, *standard antioxidant, LICE- Chloroform extract of L. indica, BHT- Butylated Hydroxyl Toluene. 

 

3.3.4 Reducing power activity of Fe+3 to Fe+2 

At all the concentrations of 50-250 µg/ml, the extract 

displayed significant reducing power activity of Fe+3 to Fe+2 

but substantial compared to standard antioxidant catechin 

(p<0.01). Regression analysis reveals chloroform extract to 

possess higher antioxidant activity as revealed by lower RP50 
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value of 39.17±0.65 µg/ml (Table 3). 

 

3.4 In-vitro anti-inflammatory activity 

Graded concentrations (50-250 µg/ml) of both the plant 

extracts were assessed inhibition of protein denaturation as a 

measure of anti-inflammatory activity. And the results were 

found to be satisfactory and also significant at all 

concentrations and even substantial with that of standard 

diclofenac sodium (p<0.01). On assessment chloroform 

extract was observed to possess significantly higher anti-

inflammatory activity with IB50 value of 27.96±1.14µg/ml 

(Table 4). 

 
Table 4: In-vitro anti-inflammatory activity of chloroform extract of 

L. indica represented in terms of IB50 values 
 

Sample and standards IB50 Value 

**LICE 27.96±1.14 

*Diclofenac sodium 10.15±0.10 

Notes: **samples, *standard antioxidant, LICE- Chloroform extract 

of L. indica 

 

3.5 Insect antifeeding activity 

In present study the antifeeding activity of chloroform extract 

of L. indica was investigated against S. obliqua, and results 

exhibited the significant antifeeding activity in the extract in a 

sequentially dose dependent manner. At lowest concentration 

of 5% it was 32.98, 1.59, 2.21, 0.00% at the consecutive time 

intervals of 12, 24, 36, 48 hours respectively. However, at 

10% it was found to be 87.95, 88.18, 77.53, 37.41% 

respectively. At 15% it was 91.74, 90.46, 79.85, 70.64%. At 

20% it was 93.31, 92.82, 89.89, 79.61% while at 25%, 

100.00, 100.00, 95.66, 94.14% antifeeding activity was 

observed in the same time frame (Table 5). The present 

research confirms the antifeedant activity of the chloroform 

extract of L. indica exhibited significant antifeeding activity 

at the dose levels of 20% and 25% and the results are 

statistically analyzed to be significantly different (p<0.05) at 

all the concentrations (5-25%) and at all-time intervals in 

sequentially dose and time dependent manner.  

 

Table 5: Insect antifeeding activity of the chloroform extract of L. indica 
 

DOSES 

(%) 

After 12 hours After 24 hours After 36 hours After 48 hours 

Leaf area 

consumed 

Antifeeding 

activity 

Leaf area 

consumed 

Antifeeding 

activity 

Leaf area 

consumed 

Antifeeding 

activity 

Leaf area 

consumed 

Antifeeding 

activity 

5 7.91±1.33 32.98 23.08±1.28 1.59 23.91±1.87 2.21 25.00±0.00 0.00 

10 1.00±0.84 87.95 1.49±1.02 88.18 3.16±1.87 77.53 11.38±1.83 37.41 

15 0.67±1.17 91.74 1.19±1.03 90.46 2.80±1.52 79.85 4.30±2.28 70.64 

20 0.54±0.94 93.31 0.88±0.77 92.82 1.33±1.11 89.89 2.83±1.91 79.61 

25 0.00±0.00 100.00 0.00±0.00 100.00 0.55±0.57 95.66 0.75±0.82 94.14 

Control 15.71±2.79 - 23.83±2.02 - 25.00±0.00 - 25±0.00 - 

 

4. Discussion 

In previous, β-monolinolein and aristolone reported as the 

major compound in the extracts (methanol and hexane) of L. 

indica [12, 13]. Flavonoids (5,7-dihydroxy-3,6,8-

trimethoxyflavone and 5,6-dihydroxy-3',4',7,8-

tetramethoxyflavone) identified and quantified in the 

chloroform extract of L. indica, which also were isolated and 

identified in extracts of L. indica and other species of 

Limnophila [11]. Chloroform extract of L. indica also 

possessed significant amount of TPC, TFC and ODP than 

methanol and hexane extract [12, 13]. Chloroform extract of L. 

indica showed higher antioxidant, anti-inflammatory and 

antifeeding activity as compared to methanolic and hexane 

extracts [12, 13], may be due to the presence of significant 

amount of phenolics and flavonoids compounds or major 

components [4,5-Dimethyl-1,2,3,6,7,8,8a,8b-

octahydrobiphenylene (18.3%), 4-(3,3-dimethyl-1-butynyl)-4-

hydroxy-2,6,6-trimethyl-2-cyclohexen-1-one (6.7%), 

nootkaton-11,12-epoxide (5.9%) and valerenal (5.0%)] of the 

extract, which were not found in methanol and hexane extract 
[12, 13] of the plant. The other species of Limnophila (L. 

aromatica, L. conferta and L. geoffrayi) have also been 

reported as significant antioxidant and anti-inflammatory 

agent [24, 25, 26]. Extracts of various plant species constituting 

active compounds like sesquiterpenes, diterpenoids, 

triterpenes, lactones, quinolene, phenolics, fatty acids, 

saponins, alkaloids, flavonoids exhibited potent antifeeding, 

insecticidal and growth inhibitory properties [27-29]. The results 

of the present research are in support of the previous 

investigations, suggesting the significant antioxidant, anti-

inflammatory and antifeeding activity in the methanolic and 

hexane extract of the aerial plant part of L. indica [12, 13].  

 

5. Conclusion 

As per the results of the present research it is evident that the 

plant Limnophila indica L. (Druce) is a potent antioxidant and 

anti-inflammatory agent, indicating its potentiality in the field 

of food, pharmaceutical and cosmetic industry. The plant also 

possesses a substantial insect antifeeding activity predicting 

its possible use as a botanical insecticide acting as a substitute 

to synthetic insecticide and can be an important component of 

sustainable agriculture which is an emerging need of today in 

the field of agriculture.  
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