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ABSTRACT: Plant-based anticoagulants are 

becoming safer substitutes for conventional 

medications, such as heparin, which can cause 

bleeding. In this study, we used the prothrombin 

time (PT) assay to assess the in vitro anticoagulant 

activity of the ethanolic leaf extract of Sansevieria 

trifasciata. The leaves were extracted with ethanol 

using Soxhlet extraction, yielding 13.6% (w/w) 

extract. Phytochemical screening revealed the 

presence of steroidal saponins, flavonoids, alkaloids, 

tannins, and phenolics. Citrated plasma was 

recalcified with CaCl2 in the presence of graded 

concentrations of extract (0.125–1.00 g/mL). 

Normal saline and heparin (50 mg/mL) served as 

negative and positive controls. The extract showed a 

clear dose-dependent increase in clotting time from 

3.51 s (0.125 g/mL) to 18.52 s (1.00 g/mL), an 

increase of 13.81 times over control, indicating 

interference in the extrinsic and common 

coagulation pathways. This activity is due to 

steroidal saponins and flavonoids that interfere with 

the prothrombinase complex assembly. The results 

confirm the traditional use of the plant and suggest 

that it could be a candidate for the development of 

new anticoagulant drugs. 
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I. INTRODUCTION 
One of the most important defense 

mechanisms in the human body is coagulation, 

which is the physiological process by which blood 

changes from a fluid state to a stable, insoluble clot 

after a blood vessel is damaged. As part of the larger 

hemostatic response that stops excessive blood loss 

and maintains circulatory integrity, coagulation 

closely collaborates with vasoconstriction and 

platelet plug formation. Activated Factor X drives 

the conversion of prothrombin into thrombin, which 

cleaves fibrinogen into fibrin strands that 

polymerize and are stabilized by Factor XIII to form 

the durable clot that seals the wound. This process is 

carried out through a tightly regulated, multi-step 

enzymatic cascade that is traditionally divided into 

the intrinsic pathway, which is triggered by contact 

with negatively charged surfaces or exposed 

collagen within a damaged vessel, and the extrinsic 

pathway, which is initiated by tissue factor released 

from injured tissue. Although this cascade is 

essential for survival, its dysregulation has major 

clinical ramifications because excessive or 

inappropriate clot formation within intact vessels 

can obstruct blood flow and result in conditions 

such as myocardial infarction, deep vein thrombosis, 

pulmonary embolism, and ischemic stroke, all of 

which are among the world's leading causes of 

morbidity and mortality (Chen et al.3; Drioiche et 

al.4). 

 

The anticoagulant medications that are 

currently widely used in clinical settings, such as 

vitamin K antagonists like warfarin and heparin 

derivatives that potentiate antithrombin III to 

inactivate thrombin and Factor Xa, are effective but 

have significant drawbacks, such as limited 

therapeutic windows, unpredictable interactions, the 

requirement for continuous monitoring, and a 

constant risk of hemorrhagic complications. These 

drawbacks have sparked an increase in scientific 

interest in finding more plant-derived substitutes or 

adjuncts that can modulate the coagulation cascade 

with a more favorable safety profile (Surya et al.9). 

Numerous studies have already shown that 

phytoconstituents, such as flavonoids and saponins, 

can significantly prevent the formation of clots: 

Nwachukwu et al.6, working with the closely related 

species Dracaena arborea, confirmed that flavonoid-

rich fractions significantly delay fibrin formation, 

providing direct support to the hypothesis that 

related phytochemicals in Sansevieria may act 

through a similar mechanism. Adefegha et al.1 

demonstrated that flavonoids, such as quercetin and 

kaempferol, inhibit platelet aggregation by reducing 

thromboxane A2 synthesis. 

 

The hardy, succulent-leaved perennial 

Sansevieria trifasciata, also referred to as the snake 
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plant or mother-in-law's tongue, is a member of the 

Asparagaceae family and has been used in 

traditional medical systems throughout Asia and 

Africa to treat wounds, inflammation, and infections 

(Ansari et al.2). However, there is still a lack of 

rigorous pharmacological validation for these 

traditional claims. Steroidal saponins, flavonoids, 

tannins, and phenolic compounds are abundant in its 

leaves (Takawira-Nyenya et al.10). Several of these 

compounds have been shown to interact with 

membrane lipids and interfere with the formation of 

the prothrombinase complex, which is made up of 

calcium ions, Factor Xa, and Factor Va on the 

phospholipid surface. This delays the production of 

thrombin at a crucial control point in the cascade 

(Surya et al.9). While methodological precedents 

established by Rausel et al.7 for the ethanolic 

extraction of S. trifasciata and by Sharief and Islam8 

for standardized plasma recalcification protocols 

provided the experimental foundation adopted in the 

present study, a previous toxicological evaluation of 

the genus further established a favorable safety 

margin for such extracts (Ighodaro et al.5), 

supporting their suitability for pharmacological 

investigation. 

 

In light of this, the current study was 

conducted to assess the in vitro anticoagulant 

activity of the ethanolic leaf extract of Sansevieria 

trifasciata using the Prothrombin Time assay, a 

well-validated method that specifically probes the 

integrity and speed of the extrinsic and common 

coagulation pathways. Citrated, platelet-poor plasma 

was recalcified with calcium chloride across four 

graded extract concentrations ranging from 0.125–

1.00 g/mL, with heparin serving as the positive 

reference standard. 

 

II.MATERIALS AND METHODS 
 

Collection and authentication of plant of material 

In March 2026, fresh Sansevieria trifasciata 

Prain (Family: Asparagaceae) leaves were gathered 

from the Vaageswari College of Pharmacy's garden 

grounds in Ramakrishna Colony, Karimnagar 

District, Telangana State. The Botanical Survey of 

India and renowned botanist Dr. E. Narasimha 

Murthy, an associate fellow of the Telangana 

Academy of Science, both verified the authenticity 

of the plant material. For future reference, a voucher 

herbarium specimen (Specimen Accession No. 

ENM-1001288) was kept in the Department of 

Pharmacognosy. 

 

Extraction of plant material 

Ethanol (95 %) was chosen as the 

extraction solvent because of its ability to extract a 

wide range of phytochemical constituents, such as 

alkaloids, flavonoids, phenolic compounds, 

saponins, tannins, and glycosides, its relatively low 

toxicity in comparison to methanol, and its 

recognition by the Indian Pharmacopoeia and WHO 

guidelines as a suitable solvent for plant-based 

medicinal preparations.Continuous hot Soxhlet 

extraction was used for the extraction process. A 

cellulose thimble was filled with 50 g of the dried, 

powdered plant material after it was precisely 

weighed. A cotton swab was used to loosely plug 

the open end of the thimble. A pre-cleaned, pre-

weighed round-bottom flask containing 

approximately 300 mL of 95% ethanol was placed 

in the Soxhlet extractor body with a reflux 

condenser installed at the top under constant cold-

water circulation. The extraction cycle was 

continued for 6–8 h until the solvent siphoned 

through the extractor, which was colorless, 

signifying complete extraction of the soluble 

constituents. The heating mantle was adjusted to 

maintain gentle reflux.A thick, semi-solid dark 

green paste was produced by concentrating the 

collected ethanolic extract using a rotary evaporator 

under reduced pressure at a temperature not to 

exceed 50°C. A dry, dark greenish-brown solid 

residue was left behind after this concentrate was 

further dried at 40°C in a water bath to eliminate 

any remaining solvent. Before being used again, the 

dried extract was weighed, placed into airtight 

amber glass vials, labeled, & stored at 4°C. 

 

The following formula was used to determine the 

percentage yield of the extract: 

% Yield = (W₂ / W₁) × 100 

where W₂ is the weight of the dried ethanolic extract 

obtained and W₁ is the weight of the dried plant 

powder used for extraction (50 g). It was discovered 

that the ethanolic extract of S. trifasciata had a yield 

of 13.6% w/w. 

 

Preparation of Extract Solutions 

Due to the limited solubility of the extract 

in water alone, a minimum volume of dimethyl 

sulfoxide (DMSO) was used to dissolve the dried 

ethanolic extract and make up the volume with 

regular saline to create a stock solution of 1.0 g/mL. 

To prevent any solvent-related interference with the 

biological assay, the final DMSO concentration in 

all working solutions was kept below 0.5% v/v. 

Four serial dilutions were made from this stock 
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using regular saline to obtain the graded test 

concentrations of 0.125, 0.25, 0.50, and 1.00 g/mL 

needed for dose-dependent evaluation. 

 

Reagents Used 

The baseline plasma clotting time under 

unaltered physiological conditions was established 

using normal saline (0.9% NaCl) as the negative 

control. Because heparin (50 mg/mL) has a proven 

strong anticoagulant effect through antithrombin III 

activation, it was used as the positivecontrol. To 

supply exogenous calcium and restart the 

recalcification cascade, calcium chloride (0.5 g/mL) 

was added to each experimental tube. 

 

Collection of Blood and Preparation of Plasma 

A healthy human volunteer between the ages 

of 20 and 25 who had not taken any NSAIDs, 

aspirin, antiplatelet agents, or anticoagulant 

medication for at least two weeks prior to sample 

collection had their venous blood drawn by 

venipuncture. Prior to collection, the volunteer 

provided informed verbal consent. To chelate free 

calcium ions and prevent the coagulation cascade 

from being activated too soon, the blood was 

quickly mixed with a 3.8% trisodium citrate solution 

in a 9:1 ratio (nine parts blood to one part citrate). 

The citrated sample was centrifuged at 3000 RPM 

for 15 minutes at room temperature after being 

gently inverted four or five times to ensure uniform 

mixing. To maintain the functional activity of the 

clotting factors, the upper, straw-colored platelet-

poor plasma layer was carefully aspirated using a 

micropipette, moved to a clean Eppendorf tube, and 

stored at 4–8°C for use within two hoursof 

collection. 

 
Instruments and Apparatus 

The main pieces of equipment used were a 

Soxhlet extraction assembly with a round-bottom 

flask, thimble, and reflux condenser; a heating 

mantle; a rotary evaporator; a digital water bath kept 

at 37°C; a refrigerated centrifuge; a digital 

stopwatch; borosilicate glass test tubes; 

micropipettes of different volumes; and airtight 

amber glass storage vials. 

 
III.EXPERIMENTAL DESIGN 

 

Clean borosilicate glass test tubes with a fixed 

plasma, treatment material, and calcium chloride 

composition were used to distribute the plasma into 

six groups: 

 

GROUP 

 

TREATMENT 

 

COMPOSITION 

 

I 

 

Negative Control 

 

0.2 mL plasma + 0.1 mL normal saline + 0.3 

mL CaCl₂ (0.5 g/mL) 

 

II 

 

Positive control 

 

0.2 mL plasma + 0.1 mL heparin (50 mg/mL) 

+ 0.3 mL CaCl₂ (0.5 g/mL) 

 

III 

 

Test extract 

 

0.2 mL plasma + 0.1 mL extract (0.125 g/mL) 

+ 0.3 mL CaCl₂ 

 

IV 

 

Test extract 

 

0.2 mL plasma + 0.1 mL extract (0.25 g/mL) 

+ 0.3 mL CaCl₂ 

 

V 

 

Test extract 

 

0.2 mL plasma + 0.1 mL extract (0.50 g/mL) 

+ 0.3 mL CaCl₂ 

 

VI 

 

Test extract 

 

0.2 mL plasma + 0.1 mL extract (1.00 g/mL) 

+ 0.3 mL CaCl₂ 

 

 

IV.PROCEDURE 
 

To replicate physiological body 

temperature, all tubes were maintained at 37°C in a 

water bath during the assay. A digital stopwatch was 

started for each tube as soon as calcium chloride 

was added, indicating the point of recalcification. To 

visually track the formation of clots, each tube was 

manually tilted at a consistent 45° angle every 30 

seconds. The prothrombin time was determined by 
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stopping the stopwatch at the precise moment a 

solid, visible fibrin clot appeared. Each group 

underwent the entire process in triplicate (n = 3), 

and the mean PT value was computed from the three 

replicates for use in a later statistical comparison. 

 

 
 

Figure 1 Experimental Setup of Activity 

 

V.RESULTS 
 

Prothrombin time (PT) was measured at four graded extract concentrations, along with negative and positive 

controls, to assess the ethanolic leaf extract of Sansevieria trifasciata's in vitro anticoagulant potential. Table 1 

provides a summary of the findings. 

 

GROUP 

 

CONCENTRATION 

 

PT(sec) 

 

FOLD INCREASE 

 

I 

 

Normal Saline 

 

2.05 

 

- 

 

II 

 

Heparin 

 

No clot formed 

 

- 

 

III 

 

0.125 g/mL 

 

3.51 

 

2.09 

 

IV 

 

0.25 g/mL 

 

5.86 

 

4.19 

 

V 

 

0.50 g/mL 

 

8.52 

 

7.32 

 

VI 

 

1.00 g/mL 

 

18.52 

 

13.81 
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Figure 2 Blood clot formation at 0.125 g/mL                       Figure 3 Blood clot formation at 0.50 g/mL 

 

         
Figure 4  Blood Clot formation at 0.25 g/mL               Figure 5  Blood Clot Formation at 1.00 g/mL 

 

VI.DISCUSSION 
 

The plasma sample and experimental 

conditions were physiologically valid, as evidenced 

by the negative control's baseline plasma clotting 

time of 2.05 seconds. Heparin, the positive control, 

established the reference point for maximum 

anticoagulant activity by totally preventing clot 

formation during the observation period. 

 

Prothrombin time was clearly and dose-

dependently prolonged by the ethanolic extract of S. 

trifasciata at all four tested concentrations. The PT 

was prolonged to 3.51 seconds at the lowest dose of 

0.125 g/mL, which was approximately twice as long 

as the negative control. This effect grew gradually 

with concentration, peaking at 18.52 seconds at the 

highest concentration of 1.00 g/mL—a 13.81-fold 

increase over baseline—after reaching 5.86 seconds 

at 0.25 g/mL and 8.52 seconds at 0.50 g/mL. Rather 

than being an accidental or random variation in 

clotting behavior, the consistency of this upward 

trend across all four concentrations suggests a true, 

concentration-dependent pharmacological effect. 

 

The phytochemical composition of the 

extract, which was verified through qualitative 

screening to contain steroidal saponins, flavonoids, 

tannins, alkaloids, and phenolic compounds, is 

likely responsible for its anticoagulant activity. 

Saponins interact with membrane phospholipids and 

interfere with the formation of the prothrombinase 

complex, which is the Factor Xa–Factor Va–Ca²⁺ 

complex that forms on the phospholipid surface and 

converts prothrombin into thrombin. The extract 

appears to delay the production of thrombin and, 

consequently, the transformation of fibrinogen into 

the insoluble fibrin network necessary for clot 

formation by interfering with this assembly. This 

mechanistic explanation is consistent with the action 

of the extract being restricted to the extrinsic and 
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common coagulation pathways, which are the focus 

of the PT assay. 

 

The amount of PT prolongation observed at 

the higher test concentrations was significant and 

statistically significant compared to that of the 

negative control, even though the anticoagulant 

effect of the extract fell short of heparin's total 

inhibition of clotting. The traditional use of S. 

trifasciata is clearly supported pharmacologically by 

these results, which also imply that the plant's 

saponin and flavonoid-rich profile underlies a real, 

repeatable anticoagulant effect deserving of 

additional mechanistic and in vivo research. 

 

VII.CONCLUSION 
 

The ethanolic leaf extract of Sansevieria 

trifasciata exhibited strong in vitro anticoagulant 

activity, as demonstrated in the current study. 

Heparin, the positive control, completely inhibited 

clot formation, setting the standard for the 

maximum anticoagulant response, while the 

negative control recorded a baseline prothrombin 

time of 2.05 seconds, confirming legitimate 

experimental conditions. 

 

Across all four tested concentrations, the 

extract showed a definite dose-dependent 

prolongation of clotting time, increasing from 3.51 

seconds at 0.125 g/mL to 18.52 seconds at 1.00 

g/mL—a 13.81-fold increase over the negative 

control. This steady upward trend demonstrates that 

the anticoagulant effect is not incidental but rather 

truly concentration-dependent. 

 

The phytochemical profile of the extract, 

specifically its steroidal saponins and flavonoids, is 

responsible for this activity. These compounds 

disrupt the formation of the prothrombinase 

complex (Factor Xa–Factor Va–Ca²⁺) on the 

phospholipid surface, delaying the production of 

thrombin and subsequent fibrin. The magnitude and 

consistency of PT prolongation at higher 

concentrations provide strong scientific support for 

the plant's traditional use and identify it as a 

promising candidate for additional isolation, 

mechanistic, and in vivo studies, even though the 

extract did not achieve full clotting inhibition, as 

seen with heparin. 
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