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ABSTRACT 
Alternanthera sessilis (L.) R.Br. ex DC. is a noxious 

weed known for its bioactive constituents. This study 

is to asses the phytochemical composition and the in-

vitro antioxidant activity of ethanolic extract of the 

plant leaves. Dried and coarsely powdered leaves of 

75g were undervent to Soxhlet extraction using 95% 

ethanol for 72 hours, then the extract was 

concentrated under reduced pressure. The 

preliminary screening showed the presence of 

carbohydrates, Alkaloids, phenols, reducing sugars, 

amino acids, flavonoids, glycosides, saponins, 

proteins, phytosterols and tannins. Also showed an 

absence of anthraquinone glycosides, fixed oils and 

fats. The antioxidant potential was evaluated using 

DPPH (2,2-diphenyl-1 picrylhydrazyl) radical 

scavenging assay. This proved the dose-dependent 

activity with an IC₅₀ value of 37.10 µg/mL, which is 

compared to ascorbic acid (IC₅₀ =30.99 µg/mL). 

These results says that the extract holds significant 

free radicle scavenging activity. The findings 

demonstrate the litholytic activity of the leaf extract, 

advanced investigations including mechanistic 

assays and experimental in vivo models of 

cholelithiasis are essential to validate its therapeutic 

role in treating gall stones. The evaluation highlights 

that the leaf has strong antioxidant properties against 

free radicals likely because of the flavonoids and 

polyphenolic content.     
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I. INDRODUCTION 
Gallstone disease (GD) is a chronic, 

relapsing hepatobiliary disorder driven by 

imbalances in cholesterol, bilirubin, and bile acid 

metabolism. These metabolic disruptions lead to the 

development of calculi within the gallbladder, 

common bile duct, or hepatic bile duct.[1] Increased 

hepatic cholesterol secretion, reduced bile salt 

production, poor gallbladder emptying, and the 

presence of nucleating substances such as mucin and 

immunoglobulins promote aggregation of cholesterol 

crystals and contribute to gallstone formation.[2] 

Gallstones are a widespread public health issue, 

particularly in developed nations. Greater awareness 

and more frequent use of imaging have led to 

increased detection, and a large proportion of 

diagnosed individuals are asymptomatic (reported 

between 22.6% and 80%).[3] Gallstones range in size 

from tiny grit-like particles to stones as large as a 

tennis ball; an individual may have a single large 

stone, many small stones, or both. They develop 

when bile’s chemical composition becomes 

imbalanced, leading one or more constituents to 

precipitate out of solution. Patients may present with 

right upper abdominal pain, nausea, and vomiting; 

epigastric pain that radiates to the right shoulder 

blade or mid-back often follows fatty or spicy meals. 

Complications of gallstones include cholecystitis, 

cholangitis, choledocholithiasis, gallstone-induced 

pancreatitis, and rarely cholangiocarcinoma. Long-

standing gallstones can lead to gallbladder fibrosis 

and impaired motility, which predispose to chronic 

cholecystitis.[4] Pathogenesis of cholesterol 

gallstones is shown in Figure 1. 

 

CLASSIFICATION OF GALL STONES 

• Pigment stones 

• Cholesterol stones. 

Black pigment stones 

Black pigment stones consist mainly of bile 

components. They form when bile becomes 

supersaturated and calcium bilirubin precipitates, and 

they contain less than 30% cholesterol. They 

commonly show amorphous appearance. It occurs in 

patients with hemolytic conditions such as hemolytic 

jaundice, sickle cell disease, hereditary 

spherocytosis, and in disorders like cystic fibrosis, 
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Gilbert syndrome, and ileal Crohn’s disease. 

Increased enterohepatic circulation of bilirubin also 

promotes black pigment stone formation. 

 

Brown pigment stones 

Brown pigment stones are also called bile 

pigment, bilirubin, earthy, or muddy stones which 

contain on average about 43% cholesterol. They also 

include amorphous material and mucinous 

glycoproteins. These stones are mainly found in the 

bile ducts and are associated with bacterial or 

parasitic infections and bile stasis. Composition 

differs between intrahepatic and extrahepatic brown 

stones. Their surfaces vary from rounded to faceted 

and range in color from yellowish‑brown to 

greenish‑brown or dark brown. Brown pigment 

stones are more common in Asian populations. 

 

Cholesterol stones 

These are the most common gallstones, 

containing up to about 70% cholesterol. They also 

include bile pigments, glycoproteins, and calcium 

salts. Patients with cholesterol stones often have 

reduced bile salt synthesis and increased biliary 

cholesterol secretion, partly from higher dietary 

cholesterol intake. Impaired postprandial gallbladder 

emptying is also typical. Their color ranges from pale 

yellow to dark green, and they are usually oval, often 

with a dark central spot measuring about 2–3 cm. 

Cholesterol stones are less common in children. 

Diabetes increases the risk by causing gallbladder 

hypomotility, and gallbladder wall inflammation is 

another contributing factor.[5] 

 
                                                      Figure 1: Pathogenesis of cholesterol gallstones. 

 

Abdominal ultrasound is the preferred first-

line test for gallbladder stones, with about 95% 

sensitivity and specificity. It also reliably detects 

biliary sludge. CT and MRI serve as alternative 

imaging options. Endoscopic ultrasound can identify 

very small stones (<3 mm) and is useful when 

noninvasive tests are inconclusive. Routine 

laboratory tests are usually normal unless a 

complication has occurred.[6] Alternanthera sessilis , 

commonly called sessile joyweed or dwarf 

copperleaf. It has prostrate stems that sometimes root 

at the nodes and occasionally grow upward. Leaves 

are obovate to broadly elliptic, measuring about 1–15 

cm long and 0.3–3 cm wide, glabrous to sparsely 

villous, with petioles 1–5 mm long. Flowers occur in 

sessile spikes, bracts and bracteoles are shiny white 

and 0.7–1.5 mm long, sepals are equal at 2.5–3 mm 

(outer sepals 1‑nerved or faintly 3‑nerved at the 

base), and there are five stamens with two sterile. The 

young shoots and leaves are eaten as a vegetable in 

Southeast Asia, and the plant is sometimes cultivated 

for food or traditional medicinal uses. [7] 

The Taxonomic Hierarchy is as follows: 

• Kingdom: Plantae 

• Subkingdom: Tracheobionta 

• Super division: Spermatophyta 
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• Division: Magnoliophyta 

• Class: Magnoliopsida 

• Sub Class: Caryophyllidae 

• Order: Caryophyllales 

• Family: Amaranthaceae 

• Genus: Alternanthera  

• Species: Alternanthera sessilis (L.) R. Br.  

 

It’s an early colonizing species that rapidly 

establishes on disturbed wetland sites, commonly 

forming diverse plant communities with other aquatic 

and marsh species. [8] The plant contains a range of 

bioactive constituents that may influence gallstone 

formation, including triterpenes and sterols (lupeol, 

lupenone, α‑ and β‑spinasterol, β‑sitosterol, 

stigmasterol, campesterol), carotenoids and 

precursors (β‑carotene, lutein, zeaxanthin, 

violaxanthin, neoxanthin, astaxanthin, phytol, 

geranylgeraniol), phenolic acids and flavonoids with 

antioxidant activity (vanillic acid, ferulic acid, 

chlorogenic acid, 4‑hydroxybenzoic acid, gallic acid, 

catechin, epigallocatechin, ethyl gallate, apigenin, 

quercetin, daidzein), and alkaloids and other 

bioactives (berberine, various diterpenes, carotene, 

neophytadiene, gibberellins).[9] The plant is a 

cholagogue and mild laxative, traditionally used for 

chronic liver congestion, biliousness, and dyspepsia 

from sluggish liver function. Reported 

pharmacological actions include diuretic, haematinic, 

antioxidant, anti‑inflammatory, anticancer, 

antipyretic, hepatoprotective, antiulcer, 

antimicrobial, wound‑healing, febrifuge, 

abortifacient, antihyperglycemic, and analgesic 

effects. [10,11] The DPPH assay is a common test for 

antioxidant activity. It uses the stable DPPH free 

radical, which shifts from violet to yellow when 

antioxidants donate hydrogen atoms and reduce it.[12] 

The reduction in color intensity is measured 

spectrophotometrically to quantify the antioxidant 

capacity.[13] The method is simple, rapid, and 

inexpensive; however, solvent, concentration, and 

reaction time must be standardized to ensure reliable, 

comparable results.[14] The ethanol extract of the plant 

showed a higher antioxidant activity in the DPPH 

assay.[15] The process of ethanolic extraction uses a 

95% ethanol as the solvent to separate bioactive 

chemicals from plant materials using Soxhlet 

extraction method.[16]              

 

II. MATERIALS AND METHODS 

 
1. Plant Material and Authentication. 

Fresh leaves of Alternanthera sessilis (L.) R.  

Br. ex DC. (1 kg) were collected from 

Cheruvandoor, Ettumanoor, Kottayam(dist), 

Kerala and Authenticated by Dr. Krishnaraj 

MV, Assistant professor Department of 

Botany, Baselius college Kottayam.  

  

    2.   Preparation of Ethanolic Leaf Extract. 

The leaves were dried under shade.  100 

grams of dried and coarsely powdered 
Alternanthera sessilis   leaves was subjected 

to Soxhlet extraction with 95% ethanol as the 

solvent. The extraction was carried out 

continuously for 72 hours. After extraction, 

the solvent was removed under reduced 

pressure at 40°C using a rotary evaporator to 

obtain the crude ethanolic extract. The 

concentrated extract was stored at 4°C until 

further analysis. 
 

     3. Phytochemical screening of the plant. 

The ethanolic leaf extract was subjected to 

preliminary phytochemical screening, and 

tests for alkaloids (Mayer’s, Wagner’s test, 

Hager’s test  and Dragendorff’s), flavonoids 

(Shinoda, Lead acetate test and alkaline 

reagent), tannins (Braymer’s test, gelatin 

test and bromine water test), Phenolics 

(ferric chloride test and iodine test ), 

saponins (frothing), glycosides (Keller 

Kiliani, Legal’s test, Bontrager's test and 

Modified Bontrager's test ), and 

terpenoids/steroids (Salkowski and 

Liebermann-Burchard), carbohydrates( 

Molisch’s test and Barfoed’s test), reducing 

sugars (Fehling’s test and Benedict’s test), 

amino acids (Ninhydrin test), proteins 

(Biuret test, Ninhydrin test, Millon’s test 

and Xanthoprotein test) and fixed oils and 

fat (spot test and saponification test) were 

performed. The presence or absence of 

compounds was recorded as described in 

standard protocols. 

 

4. In Vitro Antioxidant Assay (DPPH Radical 

Scavenging Assay)  

             Different concentrations of the leaf extract 

and standard antioxidant (ascorbic acid) 

were prepared. 1 mL of 0.1 mM DPPH 

solution was mixed with 1 mL of the test 

sample and incubated in the dark at room 

temperature for 30 minutes. The absorbance 

was measured at 517 nm using a UV-Vis 

spectrophotometer. And it is calculated by,    

  

 Percentage inhibition = 
𝒄𝒐𝒏𝒕𝒓𝒐𝒍 − 𝒕𝒆𝒔𝒕 

𝒄𝒐𝒏𝒕𝒓𝒐𝒍
 × 𝟏𝟎𝟎 
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III. RESULTS AND DISCUSSION 
 

1. Phytochemical screening of the plant.  

The ethanolic leaf extract of Alternanthera 

sessilis (L.) R.  Br. ex DC.  was subjected to 

preliminary phytochemical screening. The 

extract tested positive for alkaloids, 

carbohydrates, phenol, terpenes, flavonoids, 

tanins, saponins, reducing sugars, steroids, 

cardiac glycosides, amino acids and proteins. 

Other tested phytochemicals, such as 

anthraquinone glycosides, oils and fats were 

absent. The results are summarized in   Table 

1. 

 

Table 1. Preliminary Phytochemical Screening of Leaf Extract of      

Alternanthera sessilis (L.) R.  Br. ex DC. 

      Phytochemical Group                  Result 

Alkaloids Present 

Carbohydrates Present 

Phenol Present 

Terpines Present 

Flavonoids Present 

Tannins Present 

Saponins Present 

Reducing sugars Present 

Steroids Present 

 Cardiac Glycosides Present 

Amino acids Present 

 Proteins Present 

Anthraquinone Glycosides  Absent 

Fixed oils and Fats Absent 

 

2. In Vitro Antioxidant Assay. 

The antioxidant activity of the extract was assessed 

using the DPPH assay. The ethanolic leaf extract 

showed dose-dependent free radical scavenging 

activity, with an IC₅₀ of 37.10 µg/mL, which was 

compared to that of the standard antioxidant ascorbic 

acid (IC₅₀ = 30.99 µg/mL), suggesting strong radical 

scavenging potential. The dose-response pattern is 

shown in Figure 2. 

 

Fig 2. Dose-dependent DPPH radical scavenging activity of ethanolic leaf extract compared with Ascorbic 

acid.   
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IV. DISCUSSIONS 
The ethanolic leaf extract of Alternanthera 

sessilis (L.) R.  Br. ex DC. was examined for its 

phytochemical composition. Thus, those experiments 

revealed the presence of multiple bioactive 

components like alkaloids, carbohydrates, phenol, 

terpenes, flavonoids, tannis, saponins, reducing 

sugars, steroids, cardiac glycosides, amino acids and 

proteins. The existence of these constituents indicates 

the ability to produce various biological activities. 

They contribute various activities like antioxidant, 

hepatoprotective, anti‑inflammatory, 

antihyperglycemic, etc. Notably, phenols and 

flavonoids are having ability to neutralize the free 

radicles. Also may show the ability to reduce the 

occurrence f gall bladder stone.The antioxidant 

potential of the extract was assesed using DPPH 

radicle scavenging assay. It resulted in a strong 

radicle scavenging activity with an IC₅₀ of 37.10 

µg/mL. Which then compared to the standard. The 

standard was ascorbic acid with IC₅₀ = 30.99 µg/mL. 

This shows that the extract has an ability of 

neutralizing the reactive oxygen species by its 

electron donating capacity. 

The presence of various bioactive 

compounds along with the antioxidant activity shows 

the ability in mitigating oxidative stress. The 

antioxidant potential of the ethanolic extract may 

play a role in attenuating cholelithiasis by scavenging 

reactive oxygen species and reducing oxidative 

stress, thereby potentially interfering with processes 

involved in cholesterol crystallization and gallstone 

formation. While the current examination gives only 

preliminary evidence for antioxidant potential, it is 

limited t in-vitro assay; future studies including 

HPLC phytochemical profiling, hydrogen peroxide 

and super oxide radicle scavenging assays, in- vivo 

investigations are needed for better understanding of 

pharmacological potential of Alternanthera sessilis 

(L.) R.  Br. ex DC. leaves. 

 

V. CONCLUSION 
The present study evaluated the ethanolic 

leaf extract of Alternanthera sessilis (L.) R.  Br. ex 

DC. for its phytochemical composition and in-vitro 

antioxidant potential. Preliminary phytochemical 

screening showed the presence of alkaloids, 

carbohydrates, phenol, terpenes, flavonoids, tannins, 

saponins, reducing sugars, steroids, cardiac 

glycosides, amino acids and proteins; and showed a 

rich profile of bioactive components. The ethanolic 

extract showed a notable antioxidant activity in the 

DPPH assay with an IC₅₀ of 37.10 µg/mL, which 

compared to standard ascorbic acid (IC₅₀ = 30.99 

µg/mL).  

These findings suggest that the extract have 

compounds capable of scavenging free radicles and 

potentially reduce the oxidative stress. The 

demonstrated antioxidant potential of the ethanolic 

extract of the plant also suggests its possible 

protective role against oxidative stress associated 

with cholelithiasis, supporting further investigation 

of its anti-cholelithiatic potential. However, as the 

study is limited to phytochemical evaluation and in-

vitro antioxidant assay further studies are needed. It 

will provide a better understanding of antioxidant 

potential and therapeutic effect of Alternanthera 

sessilis (L.) R.  Br. ex DC. leaves. 
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