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ABSTRACT 
 

Objective: Current scientific investigations have evidenced that there is increased attention in 
developing novel drugs from bio source for the human health concern. This study's main objective 
was to intervene phytochemical constituents present in the ethanol leaf extract of an aromatic plant, 
Ixora brachiata (Roxb) and to evaluate their ability on antioxidant, anticancer and larvicidal 
properties, using invitro models. 
Methods: Antioxidant assay was performed by scavenging behaviour of DPPH, ABTS, H2 O2 and 
Reducing power screenings. The phytochemical composition was also screened using GC-MS 
technique. Cytotoxicity effect was determined by employing MTT Assay, the larvicidal potential was 
predicted by following the protocol described by WHO. In phytochemical screening higher 
concentration of alkaloids, flavonoids, phenolic and diterpenoids were detected in significant 
content. Geranyl linalool was the profound compound present, and it has been reported, used in 
various treatments for cancer ailments, similar to Taxol.  
Results: The cytotoxicity values of ethanol extract were found to be 11.57 to 55.95% against the 
cancer cells (A549) and 12.36-63.8% range was observed against HeLa cancers cell line. 
Larvicidal effects of the extract showed minimum LC50 value 14.69mg/ml against Aedes aegypti  
and 10.43mg/ml was recorded, against Culex quinquefasciatus, indicating, a promising capability of 
larvicidal action against mosquito larvae. 
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Conclusions: This study envisaged that ethanol extracts of I.brachiata are a bright and capable 
therapeutic agent, to combat in the battle of life threatened diseases, and infectious emerging 
threats. 
 

   
Keywords: Ixora brachiata; antioxidants; anti-cancer; larvicidal potential; phytochemicals. 
 

1. INTRODUCTION 
 

There is an increasing interest in conventional 
medicine usage from the plant in recent decades 
for varied health-related diseases worldwide. 
World Health Organization (WHO) underlined 
that traditional medicine from plant source full fills 
80% the demand of primary Health care in the 
World. Use of plant source is a great promise, 
easily curable and effective to cure a wide 
spectrum of health-related disorders, specifically 
in tropical countries including India [1]. Plants are 
known to produce bioactive metabolites having 
their role in the treatment of diabetes, 
inflammation, microbial infections and cancer [2]. 
Ixora species belong to family Rubiaceae are 
important ethno medicinal plants and are 
reported to show various pharmacological effects 
such as antimicrobial, anti-inflammatory, diuretic, 
CNS depressant activities[3,4].Rubiaceae family 
with ethno medicinal uses in the treatment of skin 
diseases[5,6]. Antidematophytic, antioxidant and 
antimicrobial activities of I.brachiata was reported 
in earlier studies[6,7].  
 

Plants are invested with numerous 
phytochemical constituents such as terpenoids, 
vitamins, tannins, flavonoids, quinone, alkaloids 
and amines abundant for antioxidant properties 
[8,9]. Several studies demonstrated anti-
inflammatory, anti-mutagenic, antibacterial and 
anti-parasitic properties [10,11].Moreover, a 
limited survey of phytochemicals with the 
potential of anti-parasitic was described in 
published literature. Many investigations have 
told that Indian medicinal plants diversity and 
abundant, an extract of antioxidant-rich aromatic 
plant species may be useful for human’s health 
care to cure various dreadful diseases, including 
cancer [12].  
 

In public health concern, regulating the 
transmission of infected diseases is challenging, 
such as malaria, dengue, corona, etc. Current 
applications of bio-based products have shown 
to be considered as alternate for harmful 
chemical toxicants, eco-friendly, cost-effective 
and candidate weapon for combating in the battle 
against mosquitoes. Limited works were focused, 
targeting on the ethno botanical, pharmacological 
view in the recent past, therefore, in the present 

study, an intervention on phytochemical 
constituents of leaf ethanol extracts of 
Ixorabrachiata (Roxb) and their potential of 
antioxidant, anticancer and larvicidal capabilities 
were evaluated. 
 

2. MATERIALS AND METHODS 
 

Ixora brachiata Roxb (Rubiaceae) leaves were 
collected from Boduvarayan malai of Kalvarayan 
Hills Eastern Ghats, Dharmapuri district, Tamil 
Nadu, India. The collected plant was 
authenticated by the Botanical Survey of India 
(BSI), Coimbatore, Tamil Nadu, India(voucher 
number is BSI/SRC/5/23/2020/Tech/523). 
 

2.1 Extraction Preparation 
 

Collected plant leaves were washed well, using 
deionised water and picked, fresh and infection-
free, bright leaves and allowed to dry in the 
shade. Dried leaves were grinded, using mixy to 
get a usable analytical powder form. 25 g of plant 
materials were extracted with 100ml of ethanol 
by employing maceration measure and filtered, 
using what man No.1 filter paper to obtain filtrate 
of the extraction. 
 

2.2 Qualitative Interpretation 
  
The qualitative analysis on the extract of Ixora 
brachiata for detecting the occurrence of 
secondary metabolites such as alkaloids, 
saponin, tannins, flavonoids, glycosides, phenolic 
derivatives, steroids and carbohydrates by 
following specific tests. 
 

2.2.1 Alkaloids 
 

To identify the occurrence of alkaloids the leaf 
extract with a quantity of 0.2g mixed with HCL of 
1% concentration and vibrated well for 2 min. 
The filtrate was further added with dragendroff’s 
reagent, to form clean precipitation, indicated 
obviously, the occurrence of alkaloids. 
 

2.2.2 Saponin 
 
With a similar quantity of extract (0.2 g) 
wastested in a clean tube with 5ml of distilled 
water treated well, emergence of foam or fizz on 
heating was asymptomatic of presence of 
saponin. 
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2.2.3 Tannins 
 
An amount of 0.2g leaf extract, blended with 
purified water wiped well and filtered the solution. 
The appearance of blue-black, green residual 
was a confirmation test of the presence of 
tannins. 
 
2.2.4 Steroids 
 
0.2 g of sample was added with 2ml of 
chloroform, in a test tube. Subsequently, 
concentrated H2SO4 was mixed in a manner of 
drop by drops to appear a bottom layer. 
Formation of reddish-browncolour at the middle 
phases, confirmed the occurrence of carotenoid, 
a type of steroids. 
 
2.2.5 Flavonoids 
 
3ml quantity of sample was added with a bit of 
magnesium salt, followed by one or two drops of 
HCLresult a blood red colour specified the 
presence of flavonoids. 
 
2.2.6 Phenolic Content 
 
By liquefying Ferric chloride with 0.2g sample 
solution, offers a well delightful green colour 
precipitation, confirming the phenolic content 
presence. 
 
2.2.7 Glycosides 
 
In a test tube, with little quality of sample, added 
with HCL acid, followed by NaOH for 
neutralizing. To this complex solution, one or two 
drops of Fehling’s solution were put on to form 
reddish precipitations that justify the presence of 
glycoside in the extract.  
 

2.3 Quantitative Estimation 
 
2.3.1 Total alkaloid content (TAC) 
 
Homogenized leaf extract 5mg was taken, with 
this 20ml of ethanol, and few drops of ammonia 
were poured. After 24hrs a little quantity of 
ethanol ammonia was mixed test sample was 
kept to evaporate by using flask evaporator. 
Obtained residue was added with in hydrochloric 
acid and was kept for spectacular. 
 
2.3.2 Total phenolic content (TPC) 
 
Determination for ethanolic leaf extract of I. 
brachiata was performed followed by the method 

described by [13] 0.5ml of the test sample 
solution was taken with 2.25 ml of methanol. 
Further a little quantity of (0.22ml) folin reagent 
was mixed and vibrated well for 1min and leaf as 
such for a period of 8 min. Subsequently, the 
sodium carbonate solution of 2.0ml was blended 
and let it incubate for 120min with 25oC 
temperature. The absorbent value was measured 
at 756nm, against a blank ethanol solution as 
control. 
 
2.3.3 Total flavonoids content (TFC) 
 
The test solution leaf extract of I.brachiata was 
examined to detect the flavonoid content by 
following the protocol demonstrated previously 
by [14], estimation of flavonoid was carried out 
on the grounds of quercetain standard curve, 
made ready in 80% methanol and funding were 
expressed as mg quercertainequilant/g dry 
weight. 
 
2.3.4 Measurement of steroids 
 
Steroid estimation was performed to determine 
the total steroid content in the examine leaf 
extract was employed by the protocol, revealed 
by [15], in cholesterol methodology. 
 

2.4 Gas Chromatography-Mass Spectro- 
metry GC-MS  

 
GC-MS is a reliable technique, used to find out 
the chemical composition of the test samples in 
the present study, chemical nature of the leaf 
extract of I. brachiata was examined, by 
employing Hawlett II gas chromatography, 
annexed with HP-5 capillary column. 
Temperature of the injector was scheduled at 
280

o
 C with an increase of 1

o
 C, per minute from 

50
o
C to the optimum 280

o
C. Helium gas was 

applied as carrier with a rate of 1ml/min. The 
chemical constituents were determined by 
differentiating retention indices and data on mass 
spectra, made under similar tested conditions. 
Spotting of compounds was effected, according 
to the retention indices and mass spectra 
described in the Wiley and NIST data base and 
literature data as well, with assured samples [16].  
 

2.5 Antioxidant Assay 
 
2.5.1 2,2-Diphenyl-1-picrylhydrazyl assay 

(DPPH) 
 
To evaluate the antioxidant activity of the leaf 
extract of I. brachiata, the DPPH free radical 
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scavenging assay was attempted. This confers 
the ability of free radical scavenging of the 
investigated samples extract. In the present 
study, antioxidant efficacy of I. brachiata was 
predicated by employing the methods used by 
previous investigations, performed by [7] and 
with slight alteration made suitable for our 
laboratory condition. The examined solutions 
contain diluted methanol extract with a 
concentration range of 0.1 to 1.0 mg/ml and 
2.0ml of 0.16nm DPPH solution, stirred well, 
forcefully vibrated and incubated for half an hour 
and ability was measured using UV- vis 
spectrophotometer at 517nm, against blank 
solution used as control. 
 
DPPH scavenging effect (%) = A0 – A1 x 100 

      A0  
 
A0, absorbance of control; A1, absorbance of 
sample 
 
2.5.2 Reducing power determination 
 
The protocol was followed according to the [7] 
methods. Reducing power was measured based 
on the electron donation in the reduction of Fe3+ 
to Fe

2+
. The addition of electrons from Fe

3+
ions 

represented by formation of coloured complex 
with potassium ferric cyanide and ferric chloride. 
 
 2.5.3 Hydrogen peroxide scavenging 

measure 
 
The determination of Hydrogen peroxide 
scavenging ability was performed by adapting 
the method described by investigator, [17] used 
as scavenging activity % = [1-(A1 –A2) /A0 ] x 100 
    
A0-absorbance of control, A1 –absorbance of 
sample andA2 – absorbancewithout sodium 
salicylate. 
 
2.5.4 ABTS radical scavenging potential 
 
This property of examined with leaf extract by 
followed the method demonstrated by [18] 
described in earlier published literature. As: I = 
A0 – A1 / A0 x 100, 
  
A0 is absorbance of control reaction, A1 is 
absorbance of sample. 
 
2.5.5 Superoxide radical scavenging assay 
 
The potential of superoxide scavenging efficiency 
of examined solution was predicated by adhering 

the method described by [18].Super oxide radical 
scavenging activity (%) = [(Ao-A1)/Ao×100]Where 
A0 is the absorbance of the control and A1 is the 
absorbance of the standard sample. 
 

2.6 Cytotoxicity of Human cell lines 
 
To evaluate in-vitro cytotoxicity capability of the 
examined leaf extracts carried out by a well-
known and reliable technique, MTT analysis, that 
was performed with two types of human cell lines 
such as A549 (lung cancer cell line) and HeLa 
Cell lines (Cancer cell lines). Both were obtained 
from National centre for cell science, Pune, India. 
Two were cultured in the medium of high 
Glucose; Dulbecco and modified Eagles medium 
culture medium augmented with FBS (10% V/V) 
with antibiotic. The cell lines were kept safely in 
the culture medium at the 37 

o
C and humidified 

CO2 atmosphere. 
 
2.6.1 MTT assay 
 
The cytotoxic effects of the plant extract to be 
examined were carried out by employing an 
established MTT assay, as demonstrated in the 
literature cited in [19]. Monolayer cells were 
detached, using EDTA to obtain single-cell 
suspensions. Counting of viable cells was 
attempted, using a haemocytometer. Cell 
suspension was seeded into 96 well plates with a 
density of 10,000 cells/well and incubated with 
relative humidity. 5% Co2 and 95% air, cells were 
treated with plant extract of examined species at 
varied dilution range (12.5 to 200 µg/ml) whereas 
DMSO was maintained as control, non-toxicant 
to the cells. A quantity of 20µl of MTT was mixed, 
cultured and exposed for 24h incubation. At 
extended further the formazan crystals. The 
absorbance value was set up and measured at 
590nm while control was measured at 620nm, in 
micro plate reader. A triplicate trails was 
performed and tested. The values expressed on 
mean and standard deviation. The rate of 
inhibition percentage can be computed, by 
adhering the formula given below. 
 
Percentage of Inhibition = (Mean O value of 
Control cells – mean OD value of treated cells/ 
Mean OD value of control cells) 
 
A linear graphical representation plotted for the 
comparison of viable fractions of tested cell lines, 
ethanol-treated leaf extract, at different 
concentration focusing on the survival curve. The 
curves were ideal linear, and IC50 value was 
derived. 
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2.7 Larvicidal Activity 
 
2.7.1 Collection of mosquito larvae 
 
Mosquitoes such as Aedesaegypti and 
Culexquinquefasciatues were gifted from ICMR-
vector control Research centre, Madurai, to 
promote the investigation. The eggs and larvae 
were carefully maintained on soft trays with 
deionized water and exposed to room 
temperature (25±2oC). 
 
2.7.2 Dose response bioassay 
 
With a slight alteration made in WHO proposed 
protocol and was adapted for conducting 
larvicidal assay [20]. The pattern of dose of leaf 
extract of I. brachiata against both mosquito 
species were determined as 0,5,10,20 and 25 
mg/l put on the cup, where 20 numbers of 
selected 4thWister larva were introduced. 
Observation was made after 24hrs of exposure 
to predict toxicity effect of the extract, to the 
respective mosquito larvae an independent 
control was maintained without add on ethanol 
extract. After 24hrs of exposure, rate of mortality 
present was detected, by taking average values 
of triplicate trials.This method was used to derive 
LC50 and LC90 value, applying probity analysis 
[21]. 
 

2.8 Statistical Analysis 
 
An analysis was carried out in triplicate (n=3). 
The data were presented as mean ± SD which  
were subjected to One –way  and Two - way 
analysis of variance, followed by Dunnett’s 
multiple comparison tests (P <.001) using PRISM 
software version 5.2 (Graph Pad Software Inc, 
USA).The larval death was subjected to log 
Probity analysis after 24,48 h for calculating 
LC50, LC90 values. The Chi-square values were 
calculated using SPSS ver. 20.0 (SPSS Inc., 
Chicago, IL, USA 
 

3. RESULTS AND DISCUSSION  
 

3.1 Phytochemical Analysis 
 
The outcome of the phytochemical investigation 
manifested that, a total of eleven bioactive 
molecules were identified and tabulated (Table-
1) the pattern of observed peaks exhibited with 
highest quantity and profound alkaloids, total 
phenolic compounds, Flavonoids and steroids in 
ethanol leaf extract of examined species, than 
crude extract (Table-2) was recorded. A 

comprehensive or broad spectrum of benefits 
from varied species of Genus. Ixora extending its 
uses in the conventional medicinal system has 
received more attraction in searching for the 
chemical composition of Ixorabrachiata. Findings 
of the investigation revealed that a spectrum of 
classes of alkaloids, phenolic compounds, 
flavonoids tannin, saponin, and few steroid 
contents. It has been presumed that higher 
concentration of phenolic compounds, saponins 
and flavonoids were the responsible constituent’s 
for various biological properties and antioxidants. 
It is noteworthy that several studies [22] reported 
that polyphenols from herbal source, known to be 
arrested the lipid peroxidation by extinguishing 
lipid peroxy radicals. It has been demonstrated 
[23] that the presence of glycosides in the leaf 
extracts of I. brachiate exerted and served as the 
predominant contributors of antioxidant 
capability, and was attributable to the fact of 
hydroxyl group. 
 

3.2 Antioxidant assay of Ixora brachiata 
 

Deciphered that antioxidant properties of the 
plant extract was directly associated with free 
radical scavenging, accomplishing in attenuating 
lipid peroxidation through terminating the chain 
reaction. In another study saponin and phenolic 
content were reportedly, accountable for effective 
antioxidant in Acacia species was detected [24]. 
In reducing antioxidant measure, by 
determiningthe transfer of electron in the reaction 
and from reducing the ability of ferric ions to 
ferrous in the examined leaf extract was a good 
indicator and associated with antioxidant 
capabilities. To Ability of radical scavenging, 
using DPPH measure, reveals that potential of 
inhibition concentration for ethanol leaf extract 
was found to be the value of 5% 3µg/ml at the 
highest concentration of 250ml-1 among tested. 
Interestingly, finding value of our investigation 
was known to be very close to the control value 
(65.20 µg/ml), a favouring evident towards its 
scavenging efficiency (Fig. 1). 
 

In this investigation as depicted in the (Fig .2), 
ferrous (Fe

+3
) was transformed to Ferric (Fe

+2
) in 

the treatment of leaf extract and the reducing 
potential value was observed as 53.83 µg/ml and 
it was noticed that extract values was less than 
the standard value (68.66 µg/ml). (Fig.3) shows 
that plant ethanol extract is moderately, effective 
scavenger of H2O2 by obtaining the Value of LC50 
(54.3µg/ml), of the order of control value, 
(60.55µg/ml), vitamin C was used as standard. 
LC50 value of the extract was less than that of 
standard.  ABTS radical scavenging ability of the 
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examined I. brachiata using varied concentration, 
resulting, and the value was found to be 
52.60µg/ml at 250ml-1 concentration, that also 
about to the control value (61.45µg/ml) and was 
illustrated in (Fig.4). Superoxide radical’shighest 
scavenging activity of ethanol leaf Ixora brachiata 
was 56.74µg/ml for ethanol leaf extract at the 
concentration of 250ml. The extract is close to 
that of standard value 72.20µg/ml; (Fig.5). In our 
study, antioxidants ability was shown to the high 
in measured four methods and may be due to the 

occurrence of specific antioxidant potential 
phytoconstituents. The concentration reported in 
the present study was very close to the values of 
the standard employed[25] said that metabolites 
responsible for scavenging, and oxygen and free 
radicals associated with the quantity of the 
bioactive molecules.Superoxide anion radical 
(O2·

-
) is formed by four-electron reduction of 

molecular oxygen into the water. In living 
organisms, O2·

- is removed by the enzymes 
called superoxide dismutase (SOD) [20]. 

 
Table 1. Qualitative analysis of ethanol leaf extract 

 

Phytochemicals Ethanol 

Alkaloids +++ 

Phenols +++ 

Flavonoids +++ 

Tannins + 

Saponins + 

Terpenoids +++ 

Steroids +++ 

Carbohydrates + 

Glycosides - 

Amino acids + 

Proteins + 
+ → present in small concentration; ++ → present in moderately high concentration; +++ → present in very high 

concentration; -- → absent. 
 

Table 2. Quantitative analysis in ethanol leaf extract of Ixorabrachiata 
 

Secondary metabolites Ethanol extract 
Alkaloids (mg/g ) 4.50 ±0.80 
Total phenols (mg/g ) 4.20 ±0.50 
Flavonoids (mg/g ) 3.30 ±0.30 
Steroids (mg/g ) 2.50 ±0.40 

Values are expressed as mean±SD (n=3). 
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Figs. 1-5. In-vitro antioxidant activity of using ethanol leaf extract of Ixrorabrachiata   1) DPPH 

radical scavenging activity, 2) Reducing power assay 3)  Hydrogen peroxide scavenging 
activity,4) ABTS radical scavenging activity, 5) Superoxide radical scavenging activity 

 

3.3 GC-MS Detector 
 
Ethanol leaf extract of I. brachiata was examined 
using GC-MS technique to find the composition 
of the chemical compounds in the extract and 
obtained spectrum as depicted in (Table-3& Fig. 
6). Identification was performed based on the 
peak area and values, retention time taken in the 
chamber. Results deciphered that, two 
predominant molecules such as 1, 6, 10, 14-
hexadecatetraen-3-01, 3, 7, 11, 15-tetramethyl-
(E,E) and Beta-d-glucopyranose, 4,0-beta-d-
galactopyranosyl. In our present study, 
interestingly, we detected the presence of 
geranyl linalool (1, 6, 10, 14-Hexa decatatraen-3-
01 and 3, 7, 11, 15-tetramethyl-EE) a 
diterpenoid, in the leaf extract of I. brachiata, 
using GC-MS analysis. This chemical compound 
is a scented, aromatic compound, often used in 
the treatment of cancer drugs. They  have 
described that ROS covering superoxide radical 

and Hydrogen peroxide, have shown to close 
affinity with nucleic acids, protein and fat, 
causing a loss of integrity of the architecture of 
the cells and its functionality. Similar to this 
study, we observed, the ethanolic leaf extract of 
I. brachiata treated viable cells showed more 
alteration in the structural integrity, maybe due to 
the initiation of ROS and presence of diterpenoid 
compounds, clinically used for broad spectrum of 
biological properties including cytotoxicity, 
anticancer and antioxidants and analgesic were 
reported [26]. 
 

3.4 Cytotoxicity Assessment 
 
In the present investigation, we found, the 
viability of cancer cells screening,using MTT was 
carried out. Resulting of MTT measure, ethanol 
extract of examined plant species showed more 
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Table 3. Identification of GC-MS compound in ethanol leaf extract of Ixorabrachiata 
 
S.No Compound Name %  of  Peak Area Molecular formula Uses 
1. 1,3-Propanediol,2 hydroxymethyl-  2-nitro triacetate 10.83 C10H15O8 Biological application 
2. Propanoic acid, 2-(Aminooxy)- 8.86 C3H7O3N Infection diseases 
3. Beta.-D-glucopyranose, 4-o-.beta.-d-galactopyranosyl 12.66 C12H22O11 Nutrient intake activity 
4. Isoxazolidine, 5-ethyl-2,4-dimethyl-, trans 8.79 C3H7O3N Anti fungal properties 
5. Neopentane-,1-diol diacetate 9.39 C9H16O4 Antibacterial 
6. 2,6-Pyrazinediamine 7.99 C4H6N4 Hair dye (causes skin irritation) 
7. 9,12-octadecadienoic acid (Z,Z)-,  trimethylsilyester 4.48 C21H40O2Si Analgestic, purgative 
8. 4-Heptanol, 2-methyl 1.95 C8H18O Biological application 
9. 2-[1,2-Dihydroxyethyl]-9 [.beta.ribofuranosyl]hypoxanthine 1.94 C12H16O7N4 Antibiotic 
10. 1,6,10,14-hexadecatetraen-3-ol, 3,7,11,15-tetramethyl-, (E,E)- 13.78 C20H34O Biological application 
11. Sulfurous acid, decyl 2-propyl ester 2.32 C13H28O3S Malaria, cold, cough, cancer, 

diabetes, hypertension 
12. Eicosane, 9-octyla 2.62 C13H28O3S Biological application 
13. Nonadecane, 1-Bromo 5.21 C19H39Br Biological application 
14. 1Monolinoleoylglycerol trimethylsilyl ether 3.13 C27H54O4Si2 Antimcrobial, Antioxidant, 

Antiinflamatory, Diuritic 
15. Di-N-decylsulfone 2.29 C20H42O2S Antihelminntic, Antioxidant, Anti 

fungal, antimicrobial 
16. Guanidine, methyl 1.93 C5H11O3N Treatment of Myasthenia 
17. Octadecane, 9-ethyl-9-heptyl 1.76 C20H42O2S Antimcrobi  al 
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Table 4. Larvicidal activity on ethanol leaf extracts of Ixorabrachiata 
 

Time exposure Concentration (mg/l) Mortality Percent LC50 (mg/l) (LCL-UCL) LC90 (mg/l) (LCL-UCL) χ2 
 
24 hours 

25 71.66±2.87 14.69 
(11.97-17.32) 

36.53 
(30.43-49.07) 

0.85 
20 63.33±0.50 
15 51.66±2.87 
10 38.33±2.87 
5 28.33±1.66 
0 00.00±0.00 

24 hours 25 81.66±2.87 10.43 
(6.97-12.85) 

30.72 
(26.06-39.74) 

1.24 
20 73.33±0.50 
15 61.66±2.87 
10 48.33±2.87 
5 36.66±1.66 
0 00.00±0.00 

Larvicidal activity of ethanol leaf extracts of IxorabrachiataagainstAedesaegyptiandCulexquinquefasciatus LC50-Lethal concentration kills 50% of the exposed larvae, LC90-
Lethal concentration kills 90% of the exposed larvae. LCL - Lower confidence limit, UCL - Upper confidence limit 

 

 
 

Fig. 6. GC-MS analysis of Ethanolic Leaves Extract of Ixorabrachiata Roxb 
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Figs 7&8. In vitro cytotoxicity effect of ethanol leaf extract Ixrorabrachiata at various 
concentration of 6.25µg/ml to 100µg/ml against A549 and Hela cancer cell lines the value are 

presented as mean ±SD(n=3) 
 

 
 

Fig. 9. Cytotoxicity of Ixorabrachiata robs ethanol leaf extracts and control on A549 cancer cell 
line at different concentrations at a) control b)6.25µg/mlc) 12.5 µg/m d) 25 µg /ml  e)   50 µg/ml 

f)   100 µg/ml 
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Fig. 10. Cytotoxicity of  Ixrorabrachiata robs ethanol leaf extracts and control on Hela  cancer 
cell lines at different concentrations at a) control b)6.25µg/mlc) 12.5 µg/m d) 25 µg /ml   e)   50 

µg/ml  f)   100 µg/ml 
 
effective in the cytotoxicity against cancer cell 
line A549 and HeLa cells. The observations 
made based on the alteration in the 
morphological integrity of the cells noticed in 
viable cells, by increasing concentration of the 
extract, on dose dependant manner. The 
Cytotoxicity effects of ethanol leaf extracts was 
recorded and depicted in (Figs.7, 8) the 
morphological alternation in the integrity of cell 
architecture was shown to the in (Figs.9, 10). 
The optimum effectiveness was detected in the 
toxicity to cancer cells and Helacells were found 
to be in the range of 11.57 – 55.97 µg/ml and 
12.36 – 68.95 µg/ml to the respective cell lines.  
Thus, the presence of terpenoids in the I. 
brachiata contributed, significant anticancer 
actions in the cancer cell lines such as A549 and 
HeLa cell, and it was proved in the MTT assay. 
Moreover, [22] reported that the presence of 
alkaloids in the plant extract has made a 
remarkable constituent in anticancer effects. 
Clinically a large number of spectrums of 
alkaloids are in use for treating many types of 
cancer like Taxol.  
 

3.5 Larvicidal Bioassay 
 
Determination of larvicidal potential of leaf extract 
of I. brachiata with varied concentrations such as 
0, 5,10,20,25 mg/ml was evaluated and 
deionized water used a standard. The results 

exhibited that LC50 and LC90 values due to the 
extract effects were found to be 14.69 and 36.53 
mg/ml against examined larvae of A.aegypti. 
Similarly, larval mortality was observed with LC50 
and LC90 values such as 10.43 and 30.72 mg/ml 
attributing to the extract against 
C.quinquefasciatus. Detected values are an 
indicator of profound potential of larvicidal 
capabilities over dreadful malaria disease 
causative agents. The results showed that the 
ethanol crude extracts were effective against the 
mosquito species A. aegytiandC. 
quinquefasciatus. Previously, themost highest 
larval mortality was found in ethanolicextracts 
presence in the extracts can be the cause of their 
Larvicidal activity. Preparations using aqueous 
leaf extract of Carmona retusa showed high 
toxicity of three major mosquito species, such as 
A. aegyti, A. stephensiand C. quinquefasciatus[ 
27-33].  
 
Observation of the present experiment showed 
and concluded that higher concentration of 
alkaloids, flavonoids; diterpenoids in the extract 
were the predominant contributors of anticancer 
effects. Besides, the potential of leaf extract of I. 
brachiata, exhibited a pronounced larvicidal 
effect against 4th instar larvae of A. aegyptis and 
C.quinquefasciatus was evaluated. Obtained 
results of LC50 values were 14.69 and 36.53 
mg/ml, to the individual species were indications, 
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promising ability and evident for the occurrence 
of the constituents in the leaf extract. 
 

4. CONCLUSION 
 
The conclusion of the study was a maximum 
number of bioactive compounds present in the 
leaf extracts. GC-MS analysis revealed the 
presence of 17 bioactive compounds. The leaf 
extract exhibited strong antioxidant activities. 
Further, the extracts showed significant 
anticancer activity against the HeLa cell line were 
using MTT assay. Moreover, the extract was 
comparatively more toxic to Cx. quinquefasciatus 
followed by Ae. aegypti. Further the ethanol 
extract could be used for further pharmaceutical 
applications. The various nanoparticles (Ag, Au, 
ZnO, CuO, TiO2, etc.) will be synthesis from I. 
brachiata leaf extracts in future studies. 
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